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VEST, Inc.

Software Product License Agreement

Notice: Read this before installing the software.

Carefully read the terms and conditions of this Agreement before
opening the product package. Opening the package indicates your
acceptance of these terms and conditions. If you do not agree with the
terms and conditions of this Agreement, promptly return the unopened
package to the place where you obtained it.

Definitions

The Software Product is licensed (not sold) to you. The Software
product includes all copies of the Software Product and its related
supporting materials.

License

VEST, Inc. (we, our, us) grants you a personal, non-transferable, and
non-exclusive license to use the Software Product in the specified
quantity only.

You may not:

1.  distribute, sublicense or copy any portion of the Licensed
Software product:

2. modify or prepare derivative works from the Licensed Software
Product:

3. transmit the Licensed Software product electronically by any
means: or

4.  use the Licensed Software product in multiple computers or
multiple user arrangements unless that use is covered by
individual license for each computer or user.

You agree that the Licensed Software product belongs to us and you
agree to keep confidential and use your best efforts to prevent and
protect the contents of the Licensed Software Product from
unauthorized disclosure.

Limited

1.  For 90 days from the date of shipment, we warrant that the
media (for example, CD) on which the Licensed Software Product
is contained will be free from defects in materials and
workmanship. The warranty does not cover damage caused by
viruses, improper use or neglect.

We do not warrant the contents of the Licensed Software Product
(it is furnished "AS IS" and without warranty as to the
performance or results you may obtain by using the Licensed
Software Product) or that it will be error free.

You assume the entire risk as to the results and performance of
the Licensed Software Product.

To get media warranty service during the 90-day warranty period,
you may return the Product (postage paid) with a description of
the problem to the place where you obtained it. The defective
media on which the Licensed Software Product is contained will
be replaced at no additional charge to you.

2. If you do not receive media that is free from defects in materials
and workmanship during the 90-day warranty period, you will
receive a refund or credit to your account for the amount you
paid for the returned Licensed Software Product.

Disclaimer of Warranty
YOU UNDERSTAND AND AGREE AS FOLLOWS:

1.  Warranties in this agreement replace all other warranties,
expressed or implied, including any warranties of merchantability
or fitness for a particular purpose. We disclaim and exclude all
other warranties.

2. We will not be liable for any loss or damage caused by delay in
furnishing a Licensed Software Product or any other performance
under this Agreement.

3. Our entire liability and your exclusive remedies for our liability of
any kind (including liability for negligence except liability for
personal injury caused solely by our negligence) for the Licensed
Software Product covered by the Agreement and all other
performance or non-performance by us under or related to this
Agreement are limited to the remedies specified by this
Agreement.

4. Inno event will our liability of any kind include any special
incidental or consequential damages, even if we have knowledge
of the potential loss or damage.

5. Special notice to consumers: some states do not allow the
exclusion of implied warranties so the above exclusion may not
apply to you. The warranty gives you special legal rights, and you
may also have other rights, which vary from state to state.

Termination

This Agreement is effective until terminated. You may terminate it at
any time by destroying the Licensed Software Product. It will also
terminate if you do not comply with any term or condition of this
Agreement. You agree upon termination to destroy the Licensed
Software Product.

General

You are responsible for installation, management and operation of the
Licensed Software Product.
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1. Introduction
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DESIGNS
Design Fast using Virtual Cavity Design Simple and compound automated angle Interactive Stretch Block
Color-coded flow paths holes Drag and move the cavities using move
Embedded design rules Under cuts handle
Energy efficient construction ports and
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CHECKS
Correct connectivity Manufacturability Bends: quality of intersections
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...and more
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Welcome to VEST MDTools 960

MDTools® 960, the 3D
manifold design software
from VEST provides you
with power tools to
automate the manifold
design, checking,
documentation, and
modeling process within the
SOLIDWORKS environment.

MDTools helps design
energy efficient manifold by
creating smooth bends and
suggesting suitable x-ports
to minimize bend losses.

As a designer of hydraulic
manifold blocks using both
cartridge and interface
valves, MDTools 960 is an
invaluable tool enabling you
to be more productive.

Quickly and easily, design
complex and error free
manifolds with professional
documentation; automated
dimensioning, machining
chart generation, and more.

MDTools 960 provides
efficient design tools to
reduce your design time.
Use the powerful Connect
to Cavity feature and easily
connect two cavities.

Color-coded cavities and
flow paths give you
effective visualization of the
manifold internals and
connectivity. Design checks
enable you to make timely
correction of errors, if any,
before release of design and
actual machining.

The Machining Chart
command enables you to
automatically extract the
cavity machining data from
the block model, create
machining chart and insert
it into the 2D drawing.

VEST, Inc.

MDTools designed manifold
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Study Guidelines
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the manifold design software. El6len peEe s
Vo [t
First time users of MDTools must go Bt

through the initial chapters. These
chapters cover the basic concepts and B
help you understand the software ‘
environment.

The subsequent chapters give detailed ey ]
coverage of the commands, their usage, =
processes, and design methodology.

Use the user manual as a "
comprehensive reference to the

command set and usage of MDTools ,t.
960. I
: Edting Part MMGS ~ o
The Contents and Index listing guides MDTools designed manifold
you to relevant material for study and
reference.

If you have a Question

If you have a question about MDTools 960
email us at support@VESTusa.com.

Please include the following:

e Version number of the software you are using.

To see the version of MDTools on your machine, go to:
> MDTools 960 > About MDTools
on the Part MDTools 960 ribbon command tab.

e Configuration of your machine.

. Exact messages, if any, on the screen.
Send a screen capture, if possible.

e Description of the problem and what you were doing
when the problem occurred.

e Description of how you tried to solve the problem.

VEST, Inc. MDTools’ 960 User Manual 6
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2. Installation

Install MDTools® 960 using the installation program. The installer creates all required directories and installs MDTools 960 on your

system.

System Requirements

1. Intel Corei5 2.4 GHz Processor. 3. Microsoft Windows 7*/8/10 6. SOLIDWORKS 201c SP5.0k
3 8GBRAM. (64 Bit) operating system. HAMT {tnim (64 Bit).
4.  Microsoft Access Database Engine 7. Other system requirements, per
2010 (64 Bit) SOLIDWORKS version used.

Software Installation

Insert the MDTools 960 CD-
ROM in the CD drive of your
system.

If Auto run is not set, then:

1.

1

Launch the Setup
program.

Windows Start...>
Run... > Browse...
(Browse to E:\
MDToolsStart.exe
assuming E is your CD
drive).

Select
MDToolsStart.exe...
Click Open.

The MDTools 960 setup
dialog box displays.

Install MDTools 960

Click MDTools 960.

The InstallShield wizard
for MDTools 960
displays.

Respond to all the
setup program
prompts.
MDTools 960 is
installed on your
system.

The installation
program automatically
creates the required
directories in your
system.

VEST, Inc.

5. Microsoft .NET Framework 4.

* Windows Home Operating System not supported

[3 MDTools 960 - X

Readme \L ¢ \L

What's New = Install — Install r— Install

MDTools User Manual License Server MDTools 960 Library Manager

Library Manager User Manual

MDTools 960 Setup dialog box

1 MDTools 960 X
Welcome to the InstallShield Wizard for
MDTools 960

The Installshield(R) Wizard will allow you to remove MDTools
960, To continue, dlick Next.

MDTools 960 Installation Wizard

MDTools® 960 User Manual 7



2 Install MDTools Library Manager

1. Click MDTools’ Library Manager.
The MDTools Library Manager
dialog box displays.

2.  Respond to all the setup program
prompts.
The MDTools Library Manager
program is installed on your
system.

Note:

e Install both MDTools and
MDTools Cavity Library to use
the MDTools software.

e Install the MDTools Cavity
Library on the server to share it
with your design team over a
network.

3 Install Hardware Lock Manager

1. Install the hardware lock
manager on the system you have
attached the MDTools hardware
lock.

2. Click Sentinel Super Pro Server.

3. Respond to all the setup program

ﬁ Sentinel Protection Installer 7.6.8 - InstallShield Wizard

ﬁ MDTools Library Manager 2016

Welcome to the InstallShield Wizard for
MDTools Library Manager 2016

The Installshield(R) Wizard will allow you to remove MDTools
Library Manager 2016. To continue, dick Mext.

< Back Cancel

MDTools Library Manager Installation wizard

Welcome to the InstallShield Wizard for
Sentinel Protection Installer 7.6.8

The Installshield(R) Wizard will install Sentinel Protection
Installer 7.6.8 on your computer. To continue, dick Mext.

prompts.
The Hardware lock driver is
installed on your system.

Note:

If you use the MDTools Network
License,

then install this program only on the
system with the hardware lock.

Protection Installer

< Back Cancel

Hardware Lock Manager Installation wizard

4 Hardware Key Installation
MDTools 960 is protected with the SentinelSuperPro key
provided with the software.

Attach the SentinelSuperPro key to the USB/ parallel port of
your computer.

Note:

e In case of parallel port, attach the end of the key labeled
‘COMPUTER’ to the parallel port of your computer.

e  The SentinelSuperPro key can also be cascaded with other
keys that support cascading.

e Make sure that the SentinelSuperPro key is the last key in
the chain ..farthest from the computer.

VEST, Inc. MDTools’ 960 User Manual



5 Set License Server Path

Start
> All Programs
> VEST
> MDTools 960
>MDTools License Option

The MDTools’ 960 License Option dialog box
enables you to set the MDTools hardware lock
license file path.

If you have a network license, you can set the IP
address or the name of the computer carrying
MDTools hardware lock. This enables MDTools to
directly pick the license from the remote server
location.

Note:

This option is available only in the MDTools 960
Network license version.

. VEST
License Option

|E| MDTools 960

MDTools License Option Menu

6 Set License Option in SOLIDWORKS Part Model Menu

Set the license path through the Part Model menu.

MDTools 960 > License Options
The MDTools License Options dialog box displays.

Enter the server name or the IP address of the
system, where the MDTools hardware lock is
located.

Click Apply.

MDTools automatically selects a license and
displays the license information in the License info
form.

If a license is selected successfully, then the Get
License button is disabled and the Release License
button is enabled.

To release a license,

click the Release License button.
This releases your license, the Release License
option is disabled and the Get License button is
enabled.

To get a license,
click the Get License button.

If MDTools successfully gets a license, then the Get
License button is disabled and the Release License
button enabled.

Click OK to continue.

Note:

This option is available only in the MDTools 960
Network license version.

VEST, Inc.

Server Name/IP Address

[¥] MDTools 360 License Option

| MOToolsServer

Cancel

MDTools 960 License Option dialog box

MDTools License Options

Server Name/IP Address

License Info

Releaze Licenze

MDToolsServer
Apply
Key Info
Licenses
License in Uze 1

MDTools License Options dialog box

MDTools® 960 User Manual
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3. MDTools Workspace

The MDTools® 960 manifold design app enables you to design, check, draw, and model manifolds within the SolidWorks

environment.
There are three types of commands available in the MDTools: Note:
1. Block design (Part model) commands Block Design (Part model) commands are available only in the

. part model environment (.sldprt).
2. 2D Drawing Commands
Block machining drawing commands is available only in the 2D

3. Assembly Commands drawing environment (.slddrw).

Assembly commands are available only in the Assembly
environment (.sldasm).

3.1 Block design (Part model) commands

1 MDTools Part Model Ribbon Menu

D Pstreten | 2T T xport & B & Al streten 35 Replace . Move 1oy = D é

Stamping

Block % Cavity " G e == g
&3 convert T ot © &  Edit *f] adaorin 5y Rotate TF Align T comneat  anguiar gl

Cavity Connection

- % Compare - 8 Orifice @ %‘ = Lﬁd Flush ‘ﬁ?’ Match Properties @ Change Face - @ = -
MDTook: 960

—,

2 Block
&) Cutout * Add Diill {3 ChangeFace o, Delete

@ Chamfer E Add Counterbore E% Swap Cavities @( Delete Qutline
g Cavity %‘ Copy E}. Maove Stamping Text
ﬁ'ﬁ Cavity from HyDraw %’ Copy Multiple ﬁ Move Multiple Copy Stamping Text

Align Stamping Text

Ht Minimize Depth ¥ assign Net po'l W | Q *x- @ B G2 Ewort Manifold 7
}g Precision %,_;_. Met Display %® [é;sigkn Check Pressure ﬁ Machining Dé Assembly Constraints ﬁ @
' - & against Rating Drawing

Machining ID Recolor Cavities = o = Schematic | Check
2 Al

{

ﬁf? Recolor Cavities E Wall Thickness Check &3 Export Manifold
B% Remove Color E Measure Wall Thickness @ Import Manifold
@ Shrink Wrap
A1 Cavity ID Design Check
Gjl;} Cavity Center Manufacturability Check

@J‘" Envelope/Qutline

MDTools Ribbon Menu — Submenus Expanded
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2 MDTools Dropdown Menu

Note: Refer Appendix for command details

t‘a Create/Resize Block

[T Stretch Block
Nen-Rectangular Features

% Convert Manifold

% Compare Manifolds

Insert Cavity

Insert Miscellaneous
Copy

7 Edit
Modify

Move

l@ Delete
&( Delete Outline

? Connect Cavity
% Angular Connection

Stamping Text

Meodify Block
Met

E Locate Cavity

B View a Net
Display

Design Check

Check Manufacturability

% Check against Schematic
Check Wall Thickness
Check Connection
Check Energy Efficiency

@, Pressure Rating Check

% Create Machining Drawing
Export/lmport

Eé Assembly Constraints

J% MOTools Options
P License Options

MDTools Help
@ About MDTools

Custemize Menu

@ Cutout
@ Chamfer

B X-Port

ﬁ Offset Hole

Orifice Plug

@- Meunting Holes
0 Q-ring groove

[@ Component Outline

? Undercut
&> Slot

Customize Menu

a: Stretch And Incline
* add Dril

g Add Counterbore
=" Flush

% Replace

Rotate Footprint
‘ﬁ Match Properties

ﬁ% Constrain
TE Suppress

Custemize Menu

v § From Library
Customize Menu I"Ilﬁ From HyDraw
Customize Menu
%’ Cavity
%’ Multiple Cavities
Customize Menu
| »>
- E}- Move
T8 Align
[A1] Create/Edit @ Change Face
% Copy ﬁ Meve Multiple
& align 5
9 Eﬁ' Swap Cavities
> Customnize Menu Customize Menu
> Eﬂf Minirmize Depth
> %* Assign Net }g Update Precision
%Y Net Display 1., Generate Machining ID
3 g
Customize Menu Customize Menu

Recolor Cavities

& Check Wall Thickness
E Measure Wall Thickness

Customize Menu

Connection Check
%« Create Meet List

Customize Menu

b

Remove Color
Cavity ID
Cavity Center

@z2.0.949

Envelope/Outline

Customize Menu

VEST, Inc.

h 4

Export Manifald
Import Manifold
@ Shrink Wrap

Custemize Menu

hJ

(@ Check Velocity in Block
(I CheckBend

Customize Menu

R Check Connection for Offset

MDTools Dropdown Menu — Submenus Expanded

MDTools® 960 User Manual
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3 MDTools Browser

MDTools® adds its own Browser tab to the SOLIDWORKS Features’ Manager tabs.

Browser Load Behavior

Switches between loading
the browser on startup and
loading the browser
manually.

Load on Startup

1. MDTools 960
> MDTools Options
The MDTools Settings
dialog box displays.

2. Select the
Miscellaneous tab.

3. Check/Uncheck the
Load on Startup check
box in the Browser
Load Behavior section.

4.  Click Apply.

MOToels Options

Library and Units

Cavity Machining 1D
Same az Companent 1D

Angle Hole
[] Simple Angle Only

Drill Depth
(®) Full Diameter

Browser

Loaded

Load an Startup

[] Group Cavities by Face
Show Stamping Text

Met Color  Energy Efficiency  Construction Port

OTip

Irtemet  Miscellansous

Design Mode

Wirtual Cavity Cavity az Feature

Auto-Connect
Use Diarneter from Tool Library

Minimum Wall Thickness

Caticel

Browser Load Behavior: Load on Startup option

MDTools Cavity Browser

e  Displaysin the
SolidWorks feature
Manager tab

e  Lists the cavities on
respective face nodes.

e Automatically marks
construction ports with
a different icon

o Lists Stamping text
with different icons.

. Lists miscellaneous
cavities
(i.e. undercuts, slots,
O-rings)

Note:

Edit the port information
directly in the browser.

VEST, Inc.

EN I

Model  Cavity Library HyDraw Schematic

Cavities  Mets

) sampleManifold
(@) 2A

© M2
(©) MBottt
(©) MBot2
() MBot3
©@r

) PLUGT
) PLUGZ
) PLUGE
@T

2A
28

3

4

5

Al

c1

cz

L

M1

M2

P
-ET

Flsemetric

W10 Model [ Motion Study 1 |

SOLIDWQRKS Premium 2017 x64 Edition

Editing Part

MMGS =

MDTools Cavity Browser
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Cavity Browser Context Menu

Right click a manifold node, face node or cavity node for the Context menu

Model | Caviy Library | HyDraw Schematic |

[ Cavmes Nets |

Model ‘bﬂﬂy Librar)( [tlmew Schematic | )

Resize Block

Group Cavities by Face

Show Stamping Text
QL

" Cavities Na:‘
@ SampleManifold. SLDPRT
S 2-[] ToP
Mode! | Cavity Library | HyDraw Schematic |
S S 8823 Restore Color
Cavities | Nets | Edit
ifold. T .
Eﬂf;:a]mpleldamfold SLOPR Stretch And Incline
®©® (Un)Suppress All Move
% Flush All Construction Ports Delete
uppress
©L Supp

Context Menu: Manifold Node

Edit Port Information

Context Menu: Face Node

Context menu: Cavity Node

View and edit the port information, such as flow, type, and Net name of the selected cavity.

1. Selecta
cavity/footprint node
in the browser.

S E[R[e[O]FK

Mode! | Cavity Library | HyDraw Schematic

| Caviies [Nets |

Net Name

[NET-1
|NET2

Save

() SampleManifold. SLOPRT
MDTools displays the s
port information for “3@3 !
the selected L
cavity/footprint. .
c2

2. Change the flow, type t
or net name. iy

3. Click Save. o
Port information for 2
the selected i
cavity/footprint is -
updated. ol

e
If you do not save the -0 4
modified data and I
select another cavity ® Pucz
or the MDTools Eetivformaiie
Pot Fow Type

Cavities browser tab, 1 (12 [Presure
MDTools display a 2[e  |Pesare
warning message.
Click Yes to save the
modified data and
No to skip the
modification.

*Isometric

Edit Port Information dialog box

MDTools

Do you want to save changes made to 2A7

Yes

No Cancel

Modify data save validation meaasge

VEST, Inc.

MDTools® 960 User Manual
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MDTools Nets Browser

The MDTools’ Nets Browser
in the SolidWorks,
Features-Manager tab:

e  Displays the
Connectivity (Net) list

e Displays all the cavities
and ports in each net

e  Displays the net node
in the same color of a
net in the model

Change the flow, type and
pressure for the selected
net.

Change the visibility and
color of nets using the right-
click context menu.

SER[&[@]R]

Model | Caviy Library | HyDraw Schematic

Caviies | Nets |

) SampleManifold. SLOPRT
- NET-A

*Isometric

MDTools Nets Browser

Nets Browser Context Menu

Show Selected Net

Displays the selected net
with the net color and all
other nets with the Dead
Area color.

Show All Nets

Restores the color settings
of all the nets in the
manifold.

Hide All Nets

Hides all the nets in the
manifold by shading them
with the SolidWorks grey
color, default.

Change Color
Change the color of the
selected net.
Change Max. Pressure

Displays options to edit
maximum pressure of the
selected net.

VEST, Inc.

Show Selected Net
Show All Nets
Hide All Nets

i
&

{E3]
BDRELE)

[

Change Color

Wodel | Cavity Library  HyDraw Schematic
Cavities  Nets

D) Sampleanifold

R4

@ e

HET]

Change Max. Pressure

& NET-4
& NETS

Net Information

Color |

Type ~
L O

Save

Nets Browser context menu

*lsometric

MDTools® 960 User Manual
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Change Max. Pressure

1. Select Change Max.
Pressure from the
context menu.

The Change Max.
Pressure dialog box
displays.

2. Enter the Pressure
value.

3. Click OK.
MDTools updates the
selected net with the
specified pressure
value.

Note:

Model | Cavity Library  HyDraw Schematic
Change Max, Pressure

Cavities Nets NET-1

1 SampleManifold

X

L@ PLUGH
&7 NET-2
g NET-3
&P NET-4
- NET-5
& NET8
& NETT
@@ NET-B
& NET9

NetInformation ES

Color I

Type ~
L I L

Save

Flsometric

Change Maximum Pressure

e If a manifold is designed with a HyDraw circuit, you can
override the pressure value of a net that exists in the

HyDraw schematic.

e If a manifold is designed without a HyDraw circuit or
a net does not exist in the HyDraw circuit,
you can manually enter pressure rating for such nets from
the Connectivity Browser Net information section.

Rename Net Name from Net Browser

1. Double click on the
nets in Net Browser to
rename the nets.

2. Edit the net name in
the textbox that
appears.

3. CIickto make the
changes or Click

to discard the changes.

VEST, Inc.

Model ' Cavity Library  HyDraw Schematic

Cavities Mets

] SampleManifold SLDPRT
G- NET1
G- 4P NET2
-4 NET3

4 [

Before renaming Net Name

i T e S

Model  Cavity Library HyDraw Schematic

Cavities Mets

[T} SampleManifold SLDPRT

e e o
After renaming Net Name

MDTools® 960 User Manual
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MDTools Net Name Pop-up

Select a net from the existing nets.

The MDTools Net Name
pop-up displays when you
click:

e  The Net Name column
in the Port Information
section of the
MDTools Browser.

e  The Net name column
of the Port
Information section of
Edit Cavity dialog box.

e  The Net Name column
of the Port
Information section of
the Edit All Cavity
Parameter dialog box.

e  The Net Name field of
the Insert orifice plug
dialog box.

e  The Net name field of
the Edit slot dialog
box.

Note

Port Information ~
Port Fow  Type Met Name
1 14 Pressure NET-5|
2 14 Pressure x
3 |14 |Piot BWNETT A
WNET-2
B NET3
WNET-4
BWNETS v
|
Dave
Net Name Pop-up
Edit Cavity
Campanent (D | 52 Preview

Machiring ID

OEM Name : #E SAE

[] 1= Construction Part

Cavity Dimensions

[
|
Step Diameter  Depth Angle |
|
0 |[osss  [oozr a0 | i
|
12 |[oaas |2 |[e0 | |
[JDepthTaTip
b aximum Mose Diameter: 0.5 i
Port Information I
Port  Flow Type Met Name |
1 |8 Pressure I
W NET |
NET-2 I
W NET3 i
NET-4
W NETS v
Shaw Al
Change Inclination Edit &ll Parameters Cancel
Edit Cavity dialog box

e  The Show All option shows all the nets from model as
well as default nets defined in MDTools Settings.
If the “Show Al option is not selected, then it shows

only nets from the model.

e  MDTools does not allow different types of portin a

single net.

(For example, for Net1 there is pressure type port
defined. When you insert a cavity with Net-1 and port

type suction, then MDToo

Is warns you and will not

allow you to insert the cavity with that port

information.)

VEST, Inc.

MDTools® 960 User Manual
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MDTools® does not allow following types of portin a
single net:

—  Apressure type port and tank type port.

— Apressure type port and drain type port.

—  Asuction type port with any other type of port.

e When conflicting type of ports come in a single net, Port Information >
MDTools displays a red exclamation warning on that Pot Fow Type Net Name
field either Port type or Net name. 1 110 |1ank NeT7 @

[ NET7 contains Pressure type ports. }

s

Save

e  Tool Tip of warning shows the actual type of port that Rortnfamaion 2
the net contains when you move the mouse over the Pot Fow Type Net Name
warning. 1 (10 [Tank  @INETZ

I NET7 contains Pressure type ports. }

e

e You can override the net port type information by
changing all the port information existing in that net.

e If you use HyDraw’ Schematic, you cannot override
the net port type information defined in HyDraw
Schematic.

VEST, Inc. MDTools’ 960 User Manual



4 MDTools Context Toolbar

Quickly access commands related to the selected MDTools feature.

Right-click the feature to
view the MDTools’ context
toolbar.

Note:

MDTools add commands to
the SolidWorks context
toolbar when you select a
cavity or manifold block in a
model.

SolidWorks commands also
appear along with the
MDTools’ commands.

Context Toolbar for Cavity

copy or delete selected cavity.

Context Toolbar for Block

Resize or stretch the manifold block.

- B
= Ll
D
= @
GeEBIC«S -9
PP IO
VO TLTOBHE ) o
Y
A
MDTools Context Toolbar
Edit, stretch and incline, connect cavities, move, align, change face, rotate (only for footprints),
RIS 9
FORLLRO .
YOS LTI RH
Context Toolbar for Cavity
G2FI°qS -9
FLXPILIED
#* :
Context Toolbar for Block
MDTools’ 960 User Manual 19
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3.2 MDTools Drawing Menu

Create \nt;rnal f@:? Angle Holes

Views = Details
Footprint

o " é_? Qrigin and Axes @ Construction Ports

#
- =
Stamping Text Auto
Dimension

E‘, Undercut

& show Machining ID o

Stamping Text Chart

A1Q Show Component I Machining Machining A Components and Ports List License

Chart
Create Balloon

Commands related to a
block machining drawing
creation are available only
in the 2D drawing
environment (.slddrw).

Note:

e  MDTools’ drawing
commands work only
in the SolidWorks
drawing environment.
(.slddrw file)

e  MDTools drawing
commands work only
if the views are
created using
MDTools.

e  MDTools Drawing and
Assembly commands
can only be undone, if
the model is not
rebuilt after the
command.

VEST, Inc.

Callout

— Options
‘o) Cawity List

&

Options...

MDTools 960

Drawing Ribbon Menu

Create Views

oo
m]

Update Views

Show Origin and Axes

»| &Y

Auto Dimension

i

o
©

Show Machining ID

L@

Show Component ID

>
=

Create Balloon

Create Machining Chart

Create Machining Callout

Create Stamping Text Chart

Create Components and Ports List

Create Cavity List

License Options

=% AZE TS o

MDTools Drawing Options

Customize Menu

Drawing Dropdown Menu

13_\;” Show Angle Holes

@ Mark Construction Holes
7 Show Stamping Text

Show Footprint

)

#¥ Show/Hide Internal Details
| E Show Undercut

Customize Menu

MDTools® 960 User Manual
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4. HyDraw Schematic Interface

The HyDraw® Schematic Interface enables you to automatically read an XML exported from a HyDraw created
schematic drawing and insert all the required cavities with connectivity information into a model.

MDTools® automatically inserts component outline and stamping text (if defined) with the cavity.

1. MDTools 960
> Cavity
> Cavity From
HyDraw
The MDTools HyDraw
Interface dialog box
displays.

2. Click Browse and
select the XML
exported from the
schematic drawing.

3. Click Open.
MDTools
automatically
populates the Cavity
Explorer with all the
components from the
schematic drawing.

VEST, Inc.

BEIR ¢ &8

Model Cavity Library HyDraw Schematic

ol

Schematic File
CAVEST'HyDrawSchematics\Sample

Manifold Propertes R
Deesign Unit INCH

Mounting Face

|

Components and Ports

Cavities Nets

- Componsnts ~

1 Orifice Plugs
Parts
@ A1
@ C1 W

A en

Cavity Infomation  Port Information
Cavity Name

Companent Outiine

Stamping
Prefemed Faces
o
It I’L‘x
Flsometric

HyDraw Schematic Interface

SIEIRNEICIE

Model  Cavity Library HyDraw Schematic

Schematic File

T

Organize ~
Pictures

[ This PC
[ Desktop

=] Documents

3 Downloads

} b Music

&=/ Pictures

B videos

‘i Local Disk (C:)

¥ Network

Select HyDraw File

<« VEST » HyDrawSchematics ~ 0 Search HyDrawSchematics

New folder =~ [

A Name Date modified Type

| | SampleManifald 6/2017 2:55 PM XML Document

v <

File name: - ‘ HyDraw Schematic (*xml)

Cancel

X

o
o

v

A

*lsametric

HyDraw Schematic Interface: Schematic data populated

MDTools® 960 User Manual
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4.1 Manifold Properties

Manifold section displays properties of the
manifold defined in the schematic, such as
Design Unit, Material, and Mounting Face.

4.2 Components and Ports

This section lists all components and
external ports in the schematic.

Select a Component, Orifice plug or Port
from the list to view the cavity and port
information.

Cavity Information

Cavity Name  Name of the cavity in

the library
Component Component outline
Outline defined for cavity,

v or %

Stamping Stamping text defined

for the cavity
Preferred Preferred faces to
Faces insert the cavity,

defined in schematic

Port Information

Flow, Type, and Net Name defined for each
port in the schematic.

4.3 Construction Ports
This section lists construction ports to be

used in the design, which are defined when
exporting the schematic data from HyDraw.

Select the Flush option to insert a flushed x-
port.

4.4 Mounting Holes
Directly insert mounting holes inside the

manifold, which are defined when
exporting the schematic data from HyDraw.

VEST, Inc.

P

Manifold Propertes
Degign Unit INCH
b aterial Aluminum

tounting Face Bottom

HyDraw Schematic: Manifold Section

Components and Ports

Cavities  MNets

4 4

Cavity Information  Port Information _* Cavity Information  Port Information

Cavity Name T-114 Part

Component Dutline L4 1 2

Stamping 4 2 10
Prefered Faces 3 10

Top, Frant, Left, Right, Back

Inzert

HyDraw Schematic: Components and Ports Section

Construction Ports 2

Cavity Name G 1/2-14 -
Flush Inzert

HyDraw Schematic: Construction Ports Section

Mounting Holes I
Cawity Hame M1x1.56H
MHumber of Holes 4

Thrauagh Hole Inzert

HyDraw Schematic: Mounting Holes Section

MDTools® 960 User Manual
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Mame

Pregsure |NET-2

Tank
Pilot

NET-10
NET-11
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5. MDTools Cavities

In MDTools", all types of holes used in a manifold are called Cavities.
An MDTools cavity can be a drill hole, a port (SAE ports, BSP ports, NPT ports, etc), a cartridge valve cavity, a bolt hole, locating pin

hole, or an under cut.

5.1 Modeling Cavities

Geometry of a cavity is defined in
terms of its dimensions, and its
relationship with the step number
and step dimensions.

Each step, which consists of
cylindrical and or a conical pair, in
the cavity profile is denoted by the
term ‘Step’ in MDTools.

Step information is analogous to a
drill tool, which has the drill
diameter, drill depth, and bottom
cone angle of the drill.

Note:

Depth for Step1 through Step11is
measured from Step0.

1 Cartridge Valve Cavities

Cartridge valve cavities are divided
into working areas (port areas) and
dead areas.

All the parts of a cavity other than
the port areas are considered as
Dead Areas.

Note:

Bottom port depth of a cartridge
valve cavity is the starting depth of
the bottom port from the spot face.

VEST, Inc.

Spot Face/ SO e StepQ Dia
Counter Baore eRlteR Step1 Dia
(Step0) P [ StepO Depth
3 i I
W Step2
Depth ;
Step3 Step2 Dia
Depth r
Step3 Dia
Step4
Depth Step4 Dia
Form Toal Step5 j—
(step1 — Step11)  Step8 Depth Step12
Depth * Step5 Dia Depth
Step6
Cepth Step6 Dia
Step?7
Depth
‘ Step7 Dia
Step8 Dia
Drill (Step12)
Step12 Dia

MDTools Cavity Geometry

Dead | Area

Part3 Dia
Port 3 ‘ Portz Depth
(Working Area)
Port1 Depth

Port 2
{Working Area)

Port2 Dia j

|

(Working Area)

Bottom to Top
FPort Numbering

Typical 3-port Cartridge Valve Cavity

MDTools® 960 User Manual
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2 Ports

Cavities of ports are divided into working and dead
areas.

Area of cavity below the insertion depth of plug/fitting
is considered as Working Area.

Area down to the insertion depth is considered as Dead
Area.

Note:

e  For port cavities, the plug insertion depth must be
specified.

e If not specified, the complete cavity will be
included in the working area during connectivity
and wall thickness checks.

3 Drill Holes

The complete cavity is treated as Working Area.

Hole dimensions are entered in StepO of the cavity.

4 Locating Pin Holes

The complete cavity is treated as Dead Area.

Hole dimensions are entered in Step0 of the cavity.

All the dimensions are fixed.

5 Bolt Holes

The complete cavity is treated as Dead Area.

Three variations of bolt holes are used in manifold
design.

1. Threaded Bolt Hole
(for mounting components on manifolds and for
mounting manifolds)

2. Through Drilled Bolt Hole

3. Through Bolt Hole with Counter Bore
(for mounting manifolds)

VEST, Inc.

Plug
Head Height

Dead Area

Plug Insertion Port1
Bt (Working Area)

Port Cavities

Stepl Dino

wepth

e

Working

Stepd

}_

Drill Holes

——

= o
32
8=
Location Pin Hole
) A
Dead .
Area Ecud Dead
— 220 Area
D _ < &
\
Threaded Through Drilled Through Bolt Hole
Bolt Hole Bolt Hole w/Counter Bore
Bolt Holes
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Note:

e  (avities meeting at the bottom of a flat bottom
cavity (cavity with 0 angle in the last step); and an
offset hole passing through the flat bottom cavity, L

does not appear in the meet list of cavity. _J

e When you use flat bottom drills inside cavities, <
instead of making it exactly flat with O degree I
angle, use a small angle, let us say 1 degree, and
allow the formation of a very small cone at the
bottom to get correct result in design check.
(This is a current limitation.)

—

==

5.2 Footprints

If a component in a circuit has more than one cavity, such cavities are grouped together to form footprints.

Footprints generally contain different type of cavities; bolt holes for mounting the component, locating pinholes for locating the
component in correct orientation, and holes for different ports on the component.

Locating Pilat hole
Fin_hole (Drill hole)
Bolt hole
Bolt hole \
Cartridge Cavity
Pitot hole {Cartridge Valve ccvity‘)\

(Drill hole) N
| X

|

{Drill hole)
k.

Bolt hale Bolt hale

)

Pilot hale
{Drill hale)

Typical slip-in cartridge valve footprint

VEST, Inc. MDTools’ 960 User Manual
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6. Nets (Flow paths)

All the valve ports and external ports that are interconnected are in various flow paths.

In MDTools®, all these flow paths are called Nets.

6.1 Net List

The Net List information is entered for each
cavity in the manifold using the Edit Cavity
dialog box.

Each cavity or each port of a cartridge valve
identifies its connectivity, per the System
Circuit diagram or schematic.

When MDTools design rule checks are
performed, meet lists are generated.

These meet lists are processed further to
generate the connectivity net lists.

1 Design Net List

The Design Net List is generated from the net
information entered for each of the cavities,
per the schematic.

Any cross drills used in the manifold to make
connection must also be included in this net
list.

2 Connectivity Net List

The Connectivity Net List gives the actual
connectivity inside the manifold.

If the Design Net List and the Connectivity Net
List match, then the manifold connectivity
may be assumed to match the connectivity in
the circuit diagram.

VEST, Inc. MDTools’ 960 User Manual
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3 Creating a Net List from a Schematic

MDTools® provide facilities to check a manifold design against the circuit diagram by enabling consistent naming convention,
between the circuit diagram and the manifold design.

MDTools consistent naming system between schematics and the manifold encompasses:

e  Component names in the schematics, with the cavity ID in the manifold.
The component name in the schematic will be used as the component ID for the cavity on the manifold.

e Port numbering/naming in the schematic and in the manifold.

e Net lists (flow paths) in the schematic and in the manifold.

Study the method used to create a
net list from a schematic and use it
in the manifold design.

Observe the following for the
typical schematic diagram shown on
right.

1. Thecircuit has eight
components. Components 2, 3
and 6 have two ports each,
components 5, 7A, and 7B
have three ports each, and
components 4A and 4B have
four ports each.

2. The manifold has six ports,
IN, OUT, A1, A2, B1, and B2.

3. For designing the manifold,
consider these ports as
components and assign the
component names as the port
names.

NO3

Typical schematic showing nets

Each unique path or passage in the schematic/manifold is
termed as a Net, and numbered serially NO1, NO2, NO3, ...

Naming all the nets in the schematic enables precise
description of the manifold passages in relation to the

corresponding schematic diagram.

Observing the schematic, a Net List of connections can be made

as follows:
Net Name Component ID-Port name

NO1 2-1,3-2,IN
NO2 2-2,4A-1, 4B-1, OUT
NO3 3-1, 4A-3, 4B-3
NO4 4A-2,5-2
NO5 4A-4,5-1, 6-2,B1
NO6 5-3,6-1, Al
NO7 4B-2, 7A-2, 7B-3
NO8 4B-4, 7A-3, 7B-2
NO9 7A-1, A2
N10 7B-1, B2

VEST, Inc.
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The listing is interpreted as follows:
(For example NO1 and N02)

NO1 (Net 1) consists of passages connecting 2-1 (port1 of
component 2), 3-2 (port2 of component 3) and port IN

NO2 (Net 2) consists of passages connecting 2-2 (port2 of
component 2), 4A-1, (port1 of component 4A),
4B-1, (portl of component 4B) and port OUT.

Refer the schematic and check the listing for other nets.
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7. Using Angle Holes

Compact manifolds, using minimum number of cross drills are often possible using angle drill holes.
MDTools’ is equipped to model, visualize, and design using angle holes.

Let us see how to use the angle drill
holes to create connections when
designing a manifold with the help
of an example.

The figure, ‘Alpha’ - rotation on the
surface, displays two cavities, 2-CV
and 4-CV, which are connected
using angle drill AN1, inside cavity,
2-CV.

1. Cavity 2-CVis a 2-port
cartridge valve cavity.
Cavity 4-CV is a 4-port
cartridge valve cavity.

2. Port2 of 2-CV is required to be
connected to Port2 of the 4-CV
valve.

Alpha - rotation on the surface
This connection is made using

a compound angle drill AN1.

Note:

e Alpha angle is the rotation of
an angle hole on the surface.

e Angle holes with alpha angle
of 0, 90, 180, or 270 are called
Simple Angle Holes.

e Angle holes with alpha angle
other than 0, 90, 180, or 270
are called Compound Angle
Holes.

e  Betaangle is the inclination of
the angle hole from the
surface normal.

Beta - inclination from surface Normal

e Alpha and Beta values are the
values entered in the MDTools
Edit Cavity
dialog box.
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Alpha angle convention used in MDTools

Note:

The depth of an angle hole shown in the
Edit Cavity dialog box is the depth along

the axis of the angle hole.
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8. Create Block

Automatically draw the manifold block in SolidWorks based on the required manifold length, width, and height entered; or by

selection of the required material cross section from an existing material X-section database, and input of the corresponding length.
The Machining allowance values on the raw X-section can also be specified.

8.1 Create Block - Dimensions entered manually

1. MDTools 960
> Block
The Create Block dialog
box displays.

2. Enter the required
dimensions manually.

3. Enter the manifold
dimensions in the data
fields:

- H Manifold Height
- L Manifold Length
- W Manifold Width

4.  Enter the machining
allowance for each of
the dimensions.

5. Click Apply.

The machining
allowance is subtracted
from the respective
manifold dimensions
when drawing the
manifold.

6. Click OK after the
required data is
entered.

MDTools*
automatically creates
the block in the
SolidWorks model
workspace.

Note:

e  MDTools uses the
following model
parameters to define
the block dimensions:
Block Length, Block
Height, and Block
Width.

e Do not change these
parameter names,
if you change any of
these parameter
names, the MDTools
Modify Block
command will give
unexpected result.

’
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Mounting Face
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Material & Size
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Raw X-Section v
Use X-Section a= | Width x Height o Update Block

Find ¥-Section Cancel

Create Block st

Unit: Inches

Create Block dialog box

v
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Block created in SolidWorks
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8.2 Create Block - using Material X-Section Libraries

1. MDTools 960
> Block
The Create Block dialog box
displays.

2. Select the material from the
Name drop-down menu in the
Material & Size section.

The default material is Aluminum.
You can change the material, if
required.

3. Select the raw X-section from the
Raw X-Section list of the selected
material.

4. Select the required option from
the Use X-Section as list.

You can use the X-section in any
of the possible combination of
length, width, and height.

5. Click Update Block Dimensions.
MDTools* updates the block
dimensions with the selected X-
section, per the selection made in
the Use X-Section as option.

6. Enter the third dimension for the
block.
For example, if X-section is used
for block width and height, then
enter the block length.

7. Enter the machining allowance
for each of these dimensions.

8. Click Apply.
The machining allowance is
subtracted from the respective
manifold dimension when
drawing the manifold.

9. Click OK after the required data is
entered.
MDTools automatically creates
the block in the SolidWorks model
workspace.

Create Block

Machining Allowance

Unit :  Inches

Mounting Face

Bottom w

Length [0 | width [0 | Height [0 | appy
Material & Size
LR - ¥ | Edit Material Library
Raw X-Section ~
1.000 % 1.000
Usze X-Section as 1.000 x 1.250 ~ Update Block
1,000 % 1.500
1,000 % 1.750
1.000 x 2.000 -OK Cancel
1.000 % 2.500
1.000 % 2.750
1.000 % 3.000 v

Create Block dialog box showing the

material X-section dimensions

Create Block

Machining Allowance

Unit: Inches

Mounting Face

Bottom L

Length [0 | width |0

| Height |0 || spply

Material & Size

Mame | Aluminum

Rawy ¥-Section | 2.000 x 8.500

o

Edit Material Library

L

Uze X-Section as | Width x Height

Width = Length
Height x Width
Height x Length

Length x Width
Length x Height

Update Block

L

Cancel
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8.3 Create Material X-Section Library

MDTools® enable new X-sections and material data to be added into the Material X-section library.
The existing X-sections or materials in the library can also be edited.

MDTools 960

> Block

The Create Block dialog box
displays.

Click Edit Material Library.
The Edit Material Library dialog
box displays.

Add New Material

3.

4.

Enter the material name in the
Material text box.

Click Add.

MDTools adds the new
material into the library.

Change Material Name

5.

Select the name of the
material you want to change
from the material list.

The selected material name is
displayed in the Material text
box.

Enter the new material name
in the Material text box.

Click Update.

MDTools updates the material
name with the new name
entered.

Delete Material

8.

10.

Select the material you want to
remove from the material
library.

The selected material name is
displayed in the Material text
box.

Click Remove.

A message displays ‘Do you
want to delete selected
material name?’

Click Yes.
MDTools deletes the material
from the Material library.

Note:

Click Clear to clear the material
selection or an entry in the Material

box.
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Add new X-section

1. Select a material name
from the library
A list of X-section displays in
the
X-Sections list.

2. Select the unit, Inches or MM.

3. Enter the X-section dimensions
in the text boxes.

4. Click Add.
MDTools’ adds the new X-
section to the library.

Change X-section dimension

5. Select the X-section you want
to change from the X-Sections
list.

X-section dimensions are
displayed in the text boxes for
X-Section.

6. Select the X-section you want
to change.

7. Change the dimension in the X-
Section textboxes, as required.

8. Click Update to save the
change.

Delete X-Section

9. Select the X-section you want
to remove from the library.
X-section dimensions are
displayed in the text boxes for
X-Sections.

10. Click Remove.
A message displays,
‘Do you want to delete selected
X-section?’

11. Click Yes.
MDTools deletes the selected X-
section from the Material
library.

Note:

Click Clear to remove the entries in
the X-Section text boxes or to clear
the X-Section selection.
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8.4 Find X-Section

Check the availability of X-sections when you enter the block dimensions manually, i.e., without selecting a standard X-section from

the Material library.

Select the desired
material from the
Material Name list from
the Create Block dialog
box.

Click Find X-Section.

MDTools® checks the
availability of

X-sections for the block
dimensions in the selected
material X-section list.

If a standard X-section is
available,

then MDTools displays the X-
section dimensions in a
message box.

If a standard X-section is not
available, then MDTools lists
the nearest

X-sections available and
displays in the Find X-Sections
dialog box.

Updating Block Dimensions

Use one of the X-sections listed in
the Find

X-Sections dialog box and update
the block dimensions with the
standard X-section.

3.

4.

Select the X-section you want
to use for the block.
Select the required X-section

from the Use X-Section as drop

down.
Click Use X-Section.
MDTools updates the block

dimensions with the selected X-

section dimensions.

Find X-Sections >

Mo standard X-Section available for this
hlock. You may select ane of the following X
-Sections.

4.500 x 4.500
5.000 x 6.000

Uze ¥-Section s | Width x Height ~

Material & Size:

Mame | Aluminum
Rawy ¥-Section ~

Use ¥-Section a= | Width x Height ~

Find X-Section

Find X-Sections dialog box

Unit:  Inches

Mounting Face

Bottom w

Lse ¥-Section Cancel | i D Apply

Edit Material Libram

|Ipdate Block

oK Cancel

Note:

The Create Block command cannot

be undone in the SolidWorks
interface.
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9. Resize Block

Modify the manifold block size during the manifold design process based on the required change in manifold size. The length, width,
and height can be changed by entering the values in the space provided; or by selection of required material cross section from an
existing material X-Section library.

1. MDTools 960
> Block
The Resize Block dialog
box displays.

2. Enter the change in the
dimension.

3. Select Add or Remove
to add or remove
material.

4. Specify location, where
you want to
add/remove the
material, either by
entering value in the
Cutting Plane Location
text box or by using the
scroll bar.

5. Select Update Drill
Depth to update the
drill depth of the
cavities according to
the change in block
dimensions.

6. Click OK.

The manifold block will
be modified,

per specified values.
The location and the
drill depth of the
affected cavities will
also be modified.
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>
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Cutting Plane Location D
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Length
AL 0000 5 @add O Remove

Cutting Plane Location D
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Width
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9.1 Using X-Sections to Modify Block Dimensions

1. Selecta material from the Resize Block X
Material Name list. Height

2. Select an available raw X- an 0000 2] @ agy O Remove Unit: Inches
section from the list.

P Mounting F:

3. Select a combination of Cutting Plane Location [0 | ounting Face
dimensions from the Use X- < N Bottom
Sgctlon as list. Length

4. Click the Update Block —

. ; AL (0000 |3 @ add (O Remove
Dimensions button. S
Or, if no X-section is used by any Cutting Plane Losation [0 | s
. . ".yz’ e, =
combination Of block < > Rawve Stock (L x W xH): Bxdx4
dimensions then Click the Find Wit MaChung Alowarice
X-Section button. o .
s 0000 B @add ORemove Length [0 | it [0 | Heignt D Lpply
i 3 i i Material & Si
Tf're Find X-Sections dialog Cutting Plane Locaion D LETEISERE .
displays. < N Hame | Aluminum Y1 Edit Materal Library
5 Sel dX-S . Fawy ¥-Section w
. elect any suggested X-Section Dirmernszian | t 0425
from the list mEneien ineremen Use ¥-Sectionas | Width x Height - Update Block
. Update Drill Depth

6. Select a combination from the
Use X-Section as dropdown. Find %-Section Cancel | |<<

7. Click the Usg X-Section button. Resize Block dialog box
The values in the delta
textboxes are updated, per the
selected option. . .

p Find X-Sections *

8. Specify the cutting plane ] ] )

: Mo standard X-Section available for thiz
location. -
. hlock. You may select one of the following x

9. Click OK to update the —Sections
manifold block.

6.000 x 5.000

4.500 = 4.500

U=e ¥-Section as | Width x Height £

Uze ®-Section Cancel

Find X-Sections dialog box

Note:

e  When you enter the block dimensions manually, use the
Find X-Section button to check the availability of an X-
section.

e If astandard X-section is available, then MDTools" displays
the X-section dimensions on a message box.

. If a standard X-section is not available,
then MDTools lists the nearest X-sections available in the
Find X-Sections dialog box.
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10. Stretch Block

Stretch and change the block size by dragging a manifold face in the model.
Snap to X-Section option enables to use material x-sections available in library.

1. MDTools 960
> Block
>Stretch Block

MDTools prompts to
select a manifold face.

2. Select aface
Stretch Block dialog
box displays.

The Select arrow
appears on the selected
face.

3. Select Snap to X-
Section to snap the
selected dimension to
the available
x-sections in the
library.

4. Drag the select arrow
in the desired direction
to change the block
dimension.

5. Change the value in
textbox, if required.

6. Click OK to apply the
changes.
Location and drill depth
of the cavities will be
updated, if required.

Note:

You can also edit the
selected dimension directly
by editing the value in the
textbox.
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11. Create Cutout

Design non-rectangular manifolds: Create cutouts on a selected face with the specified values.

Create Cutout

1. MDTools 960
> Block
> Cutout
The Create Cutout dialog box displays.

2. Select a face to insert the cutout.
The default X and Y axis displays.

3. Change reference, if required.

4. Enter the X and Y location as the start
point of the profile (rectangle or
rounded rectangle).

5. Specify a type for the cutout i.e.
rectangle or rounded rectangle.

6. Enter the length and width (and corner
radius, if the rounded rectangle option
is selected).

The preview of the cutout displays.

7. Select the Extent type, Depth and/or
Through All.

8. Click OK to create the cutout.
The Cutout is created, per the specified
dimensions/parameters.

Delete Cutout

1. Select the SolidWorks Features
Manager Design tree.

2. Right-click the Cut Extrude option of
the Cutout feature and select Delete.

The Confirm Delete dialog box displays.

3. Select the Delete absorbed features
option and click Yes.

Note:

You can edit the cutout from the
SolidWorks Feature Manager Design Tree
also.

Limitation:

In a Non-rectangular manifold (with
cutout), you may not get expected result
with the following commands, Insert Bolt
Holes, Connect to Cavity, Angular
Connection, Export Manifold, Import
Manifold, Shrink Wrap, and Show/Hide
Internal Details.
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12. Create Chamfer

Create the chamfer feature inside the SolidWorks part model. It helps you design a non-rectangular manifold using MDTools".

1 Create Chamfer

MDTools 960 Create Chamfer *
> Block
> Chamfer 5

The Create Chamf _\i" [% Distance

e Create Chamfer o

dialog box displays. _{}ﬁ“
1. Specifya Pl

chamfer creation

method by

selecting the Cancel

required icon,

Equal Distance, Create Chamfer dialog box
Distance-Angle,
or Distance-
DiStance. Create Chamfer > M @ E.E @ t] 1' ep & |;|
2. Selectan Edge to - _ -
create a chamfer. Rl Ege %
3. Ifrequired, select a gk E
face adjacent to the o | R Face
selected edge to @
change the reference
direction, if the I

Distance-Angle or

Distance-Distance

option is selected.
4. Enter the required

values.

The preview for the

chamfer displays.

5. Click OK to create the
chamfer.
MDTools adds a
chamfer to the selected
edge, per specified
parameters.

*lsometric

Create Chamfer preview
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Delete Chamfer

Select the

SolidWorks

Feature Manager
Design tree.

Right click the Chamfer
feature and select
Delete.

The Confirm Delete
dialog box displays.

Click Yes.

Note:

You can edit the
chamfer from the
SolidWorks Feature
Manager Design Tree.

Limitation:

In a Non-rectangular
manifold having
angled surfaces
(Chamfered surfaces
not parallel to the six
manifold faces), you
may not get expected
result with the
following commands,
Insert Bolt Holes,
Connect to Cavity,
Angular Connection,
Export Manifold,
Import Manifold,
Shrink Wrap, and
Show/Hide Internal
Details.
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13. Convert Manifold

Convert a virtual cavity design into a feature-based block design and vice versa.

MDTools 960
> Block

> Convert

The Converting Manifold...
message displays.

MDTools® automatically
converts:

- Avirtual cavity design into
a feature-based design.

- A feature-based design
into a virtual cavity design.

Note:

e  Constrained cavities
will be unconstrained
when converting the
manifold.

e  Attached stamping
texts will be detached
from the parent cavity
after converting.

e  An O-ring groove
inserted in the Virtual
design mode is also
convertedto a
feature.

VEST, Inc.

Converting Manifold...

Y

N

*Isometric

PLEBH-0-v - Of-T-

Converting manifold

*lsometric

Converted manifold
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14. Compare Manifolds

Compare two selected manifolds.

MDTools® checks the all relevant manifold properties such as, dimensions, material and components like cavities, footprints,
engravings etc. and lists the changes

1. MDTools 960
> Block panel Compare Manifolds X

> Compare Manifolds
The Compare manifolds dialog box displays.

i

Manifolds
Manifold &
|C:"-.\-"EST‘-.SampIeMan'rfolds"-.Man'rfoId ASLDPRT |

2. Select two manifolds to compare.
Manifold A: By default, the current manifold displays. Select a Manifold B
different manifold, if required. [CAVEST\SampleMarifolds\Manifold B.SLDPRT |

3.  Parameters: (AIEIEEE X
These are optional parameters Compare
K P P X - . . Cavity Geometry Engravings
These sections can be included in the report along with the fixed
. Cavity Name
sections.
(® Component ID (O Machining D
=  Cavity Geometry Report
Compares all the cavity steps including Step0O and Step12 Block Details ~
dimensions and port dimensions. Manifold A Manifold B
If unselected, then MDTools will not include Cavity Dimension (Lx... 4.123x4.5x4.5 3629x45x45
geometry in the report. Material Aluminum Aluminum
Mounting Face ~ BOTTOM BOTTOM

Cavities migzing in Manifold &

=  Engravings
ANGLE_HOLE1, PLUGT-Port, PLUG2-Port, PLUG3-Port, PLUGE-Port, PLUGS-...

Compares engravings also.
The section included in the report will be
1. Engravings missing in Manifold A

Cavities migzing in hManifold B
ANGLE_HOLE1, MountingHole1, MountingHole2, MourtingHole0, MourtingH...

Renared Cavities

2. Engravings missing in Manifold B Component D

3.  Renamed engravings Ma lssues Faund v
4. Modified engravings B -
5.

Moved engravings

=  ComponentID

. Compare Manifolds dialog box
Shows all the cavities name as the Component ID.

=  Machining ID
Shows all the cavities name as the Machining ID.

4. Click Start.
Report is displayed in the Report section.

Click H , to save the list.
The Save As dialog box displays.

6. Enter an appropriate file name and click Save.

VEST, Inc. MDTools’ 960 User Manual



Report contains the following sections:

VEST, Inc.

Block Details:
o Dimensions
o  Material

o  Mounting Face

Cavities Missing in Manifold A:
Lists all cavities/ports deleted from Manifold A that exists
in Manifold B.

Cavities Missing in Manifold B:
Lists all cavities/ports deleted from Manifold B that exists
in Manifold A.

Renamed Cavities:
Component ID:
Lists all cavities/ports where component IDs are
different in Manifold A and Manifold B.

Machining ID:
List all cavities/ports where machining IDs are
different in Manifold A and Manifold B.

Modified Cavities:
Cavities Replaced:
Lists all cavities/ports of Manifold A, which are
replaced by other cavities/ports in Manifold B.

Spot Face Diameter Changed:
Lists all cavities/ports of Manifold A, where spot face
diameter is changed in Manifold B.

Spot Face Depth Changed:
Lists all cavities/ports of Manifold A, where spot face
depth is changed in Manifold B.

Drill Diameter Changed:
Lists all cavities/ports of Manifold A, where drill
diameter is changed in Manifold B.

Drill Depth Changed:
Lists all cavities/ports of Manifold A, where drill depth
is changed in Manifold B.

Engravings:
Engravings Missing in Manifold A:
Lists all engravings deleted from Manifold A that
exists in Manifold B.

Engravings Missing in Manifold B:
Lists all engravings deleted from Manifold B that
exists in Manifold A.

Modified Engravings:

Lists the modified engravings in this section.

It contains the modified parameters with the new and
old values.

Engravings Moved:
Lists the engravings moved on same face or moved to
another face.

Drill Added:
Lists all cavities/ports of original manifold in which a new drill
has been added in Manifold B.

Counterbore Added:
Lists all cavities/ports of original manifold in which a
counterbore has been added in Manifold B.

Step Dimension Changed:

If the Cavity Geometry option is selected, MDTools
compares all steps and port dimensions and lists the
changes.

Note: This is an optional section in the report.

Machining Information Modified:
Lists all cavities/ports of Manifold A, where machining
information has been changed in Manifold B.

Inclination Changed:
Lists all cavities/ports of original manifold, where
inclination has been changed in Manifold B.

Cavities Moved:

Lists all cavities/ports, where location has been changed to
other face or moved to the other location on the same
face in Manifold B.

Footprints Rotated:

Lists all footprints which have different rotation in original
and Manifold B.

The difference of rotation in original and Manifold B is
listed in the Rotated by Angle field.

Note:

Engravings section is optional.

You can include this section in the report using the Engravings
option in the Parameters section.

MDTools® 960 User Manual
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15
16
17
18
19
20
21
22
23
24
25
26
27

Insert Cavity

Insert Cavity (...from Library)
Insert Cavity (...from HyDraw)
Insert Construction Port (X-Port)
Insert Offset Hole

Insert Orifice Plug

Insert Mounting Holes

Insert O-ring Groove

Insert Component Outline
Insert Undercut

Insert Slot

Copy Cavity

Copy Slot

Copy Multiple Cavities

5 SOLIDWORKS | Fle & view et Toos winaow e | )@ G- [50 BE- Somplelanifold SOPRT 5 Searc il amd model

X

2 -

=13

D D | @7 Foxeon & B V@I Stretch 53 Repiace
B0k @ comert | @ T ottt > | Fat *P agoonn - B rotate

Ty Move

T Aion

. @ | - D ome B[ E e o vatenPropeties @) Change Face

G- © T Mectiningio B Recolorcovtes < pf | - schematic het ¥ By

AN Hy winimizeoestn. 4 et Q ¥ @ g @eenews - 40

T comea oo | TR wesion G netoimiy(§2 |Gl s, rowe g (O e

Smpng Bt preasion % netDispiy P RE o e g (3 veding o ssenny comtans 2§

Features | Sketch | Evaluate | DimXpert | SOLIDWORKS Add-Ins | MDTools 960 |

SEE[e[&[R
ity Lit

Moge! ibrary  HyDraw Schematic

Cavties ety
() Samplchlanifold SLOPRT

T
- T
[ vack
4
@ ct
@ i

® PLuGe
4
ot
- W

Y

A

*Isometric

-3

T Model [ Motion Study T

SOLIDWORKS Premium 2017 x64 Edition

Editing Part
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MDTools® 960 User Manual

46



15. Insert Cavity (...from Library)

Easily select and insert cavities/footprints on the manifold from a standard cavity/footprint library. Easily search a cavity/footprint
by name. Precisely position the cavity with reference to either an edge of the block, an existing cavity, or to either one or two
existing cavities on the block. Position the cavity maintaining a minimum wall thickness with an existing cavity.

Insert Cavity/Footprint.

1.

Note:

MDTools 960
> Cavity
The Library tab in the browser gets activated.

Enter few letters of the cavity name in the
Cavities/Footprint search text box to
automatically search cavity/footprint in the
library.

or,

Select the required library from the
dropdown.

All cavities/footprints in the selected library
are listed in the Cavity/Footprint Name list
box.

Select the required cavity/footprint.

Enter the component ID.

When you insert a cavity/footprint for a
component in a schematic, use the ID of the
component in the schematic as the
component ID for the cavity/footprint.

If you insert a cavity for a construction hole,
then select the Construction Port option to
automatically assign the component ID.

Enter the port information for the cavity.
Click Insert.

The Specify Cavity Location dialog box
displays.

Select the point on the manifold face, where
you want to insert the cavity.

MDTools’ displays a preview with center
point and x and y axis arrows indicator of the
selected cavity at the selected point on the
manifold.

Enter the X and Y distance from the block
origin or Drag the center point to move
cavity any axis or Drag the X and Y axis arrow
to move cavity along a single direction.

Click OK to insert the cavity at the specified
location.

[ Model | Cavity Library | HyDraw Schematic |

Library

\ Eaton

Cavity/Footprint

[c102

m

Port Information

[iodel| Cavey Lbrar | FyDraw Schematic|

Library
[‘All Libraries* X

Cavity/Footprint

C102 =
C-103

C-1033

C-104U

C-1058

Port Information

Pot Flow Type Net Name Pot Fow Type Net Name
1 (10 Pressure | NET-1
2 (10 Pressure  |NET-2
3 |10 Pressure NET-3
4 |10 Pressure NET-4
| Clear Values on Insertion [] Clear Values on Insertion
Component ID ComponentID  CX1
7| Construction Port l Insert [7] Construction Port Insert
Library Tab
Features | Sketch | Evaluate | DimXpert | Specity Cavity Locstion %
= = -
@ [ F—— ©-v- @
Model Cavity Library HyDraw Schematic
®
Library B rae (5 <E P
“All Libraries” v ven b
Eauiy/Folprint Is | 7| Referencel Iy | B7 Referznce2
% || Comnect cavityto
¢ T
102 Caviyl  Pant o e
03 v
'S I3 Cavis2  Pot o Diill Diameter
C104U 0563
clots Energy Bfiicency
c1220 [] Optimize Diameter [] Optimize Depth
123
C123s
ci24 With minimum wall thickness
ci24u h N = Tkl “wall Thickness
caviy | 5 |16 0.188
Fotlomtin
Pot  Flow Type Net Name
10 |Prswe  [NET1 Faneel

E
2 10 |Pressue
3 |0
4

10 | Pressure

Pressure

(] Clear Values on Insettion

Campanert

[ Construction Port Insert

e

A

*lsometric

Specify Cavity Location dialog box

The last selected library will be selected by default when you open the

dialog box.

Colored areas on a cartridge valve cavity represent the port areas.

The Mandatory undercut is automatically inserted along with the cavity
from the MDTools Cavity library and becomes integral profile of the cavity.

VEST, Inc.

MDTools® 960 User Manual

47



15.1 Position the cavity with reference to an edge or a cavity

1. Click the selection Specify Cavity Location X B Qj] P Qy @ [
button for Referencel.

Face and Location

2. Select an edge or an
existing cavity. b Fae . xe[im >

MDTools" v < >
automatically relocates -
.. % M Fieferencel % Pf]' Feference2
the origin symbol and X -
and Y axis Arrow Connect cavity to
indicator to the e | Cavit!  Port o el ] e
selected reference and o
B | Cavi?  Port - Drill Diameter
updates the X and Y 4
values, per the new Energy Diiciency
origin. [ Optimize Diameter [ optimize Depth
Note: With minimum wall thickness
- Wwhall Thickness
. ! H
=  Select Reference2 to b ey | E |l 0.188
change the reference
of both the X and Y Cancel
axis.

Position the new cavity with reference to an edge
= Click the Flip button to

change the direction of

axis. Specify Cavity Location b ; [C'] @ %ﬁ |;|
This flips the cavity Face and Location
location when a cavity y
. €|2. >
is used as a reference. B | Face )
3. Change the Xand Y k ,Pf]' Feferencel % Rf]' Reference2
values to precisely Connect caviyto
position the new cavity s ! :
Cavityl Part ~ {G}l» | H} M
or :
Drag the center point B | caviz  Pont v EillDisetey
. 0563
to move cavity on any
axis SETBLEETE)
: [ Optimize Diameter [ Cptimize Depth
or
Drag the X and Y axis With minimum wall thickness
i - ‘wall Thickness
arrow to'move cavity B | Caviy ;g m@ B 0198
along a single
direction.
Cancel

MDTools automatically
updates the preview of
cavity/footprint on
changing the X and Y
values.

Position the new cavity with reference to an existing cavity

4. Click OK to create the
cavity at the specified
location.

VEST, Inc. MDTools’ 960 User Manual



15.2 Rotate Footprint

The Rotate Footprint option
in the Specify Cavity
Location dialog box enables
you to specify the rotation
of a new footprint.

e  Click the Rotate

Footprint button

- Once to rotate the
footprint by 90
degrees

- Twice to rotate the
footprint by
180 degrees

- Three times to rotate
the footprint by
270 degrees

MDTools’ rotates the
footprint in the counter
clockwise direction.

VEST, Inc.

Specify Cavity Location

Face and Location

% .Ef]' Fieferencel

Connect cavity to

Cavityl Fort

Energy Efficiency
[] Optimize Diameter

With minimum wall thickness

H € 232
o [3] -
oL 225

3 Carvity2 Part Drill Diameter

h Cavity 2’7‘} |||@ ﬁ

% .Ef]' Fieference?

J [

[] Optimize Depth

‘wiall Thickness

oK Cancel

N

PN

Flsometric

Rotate Footprint
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15.3 Connecting existing cavities

Connect the new cavity to
either one or two existing
cavities on the manifold.

1. Click the
selection button
for cavityl.

2. Select the connecting
cavityl.

3. Select the connecting
port on the first cavity.
MDTools®
automatically relocates
the cavity to the port
center and displays the

drill diameter.

Or

4. Click the selection
button for cavity2.

5. Select the connecting
cavity2.

6. Select the connecting
port on the second
cavity.

MDTools automatically
relocates the cavity to

the overlapping center
of the two cavity ports.

7. Click OK.
MDTools creates the
new cavity at the
specified location and
connects the cavity to
the selected connecting
cavities.

Note:

e  C(lick the Relocate to
side button to relocate
the cavity to a side.

e  Click the Flip side
button to flip the
sides.

e  MDTools automatically
selects the best drill
diameter from the
tooling database
based on the port
diameter.

VEST, Inc.

Connect Cavities X
Select
X €]139 >

By | Cavitp E
Connedt cavityto

B | it Pt [1 | [t [ F | BT

I3 Caviy2 Pon @ Dl Diameter

0563
Energy Hficiency
[ Ortimize Dismeter [ Ortimize Depth

With minimum wall thickness
‘wall Thickness

b ety | &[] 855
m

N

A

*lsemetric

Connecting existing cavities

x

Select

"< >
[y | Caviy fier ]
Connect cavity to
R | cavit por 1 v| [t 3
L | Caviv2 Pot v Dl Diameter
0563
Energy Efficiency
[ optimize Diameter [ Cptimize Depth

‘With minimum wall thickness
T ‘Wwall Thickness

s
5 o [

Cancel

v

A

“Isometric

Positioning the cavity on the sides

Connect Cavities X
Select
X <215 >
R oty
Connect cavity to
I3 Covipd Pt 1~ ﬁ} i
I3 | caviv2 Pont > Dl Diameter
Enengy Eficiency
[ Ortimize Dismeter [ Ontimize Depth
With mirimum wal thickness
T Wall Thickness
e
b oy [ £l o8
Gonc

M

EN

Flsometric

Connecting two existing cavities
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15.4 Position with minimum wall thickness

Position the new cavity
while assuring minimum
wall thickness with an
existing cavity on the

manifold.

1. Click the
selection button
for cavity.

2. Select an existing
cavity on the manifold.

3. Click Move to side to
position the new cavity
away from the selected
cavity axis.

4.  Click the Flip side
button to change the
side,
if required.

5. Repeat the above steps
to position the cavity
with minimum wall
thickness from a
second cavity on the
manifold.

Note:

Select the Locate below
cavity tip option to locate
the new cavity with
minimum wall thickness
from the tip of an existing
cavity.

VEST, Inc.

Face and Location

B Face ] X()

le B Referencet B b7 Referencez
Connect cavity to
I3 Coviv  Pot 1 - {(H ||€D B
[ Cawi?  Port P Drill Diameter
0.563
Energy Hficiency
[] Optimize Diameter [ Optimize Depth

With minimum wall thickness

T ‘whall Thick:

Canesl

N

.|

*Right
Positioning the new cavity using the Move to side option

Specify Cavity Location X B Q:] P % % =

Face and Location

I Face [ X()

[} E Referencel % E Reference2

Connect cavity to
Iy | Cavipd  Pot 1 = m |'€D I
B caivz ot - Diil Diameler
0.563
Energy Efficiency
[ Optimize Diameter [ optimize Depth

With minimum wall thickness

- Wall Thickhess
s | ey [ ][5

Cancel

N

A

*Right
Positioning the new cavity below the cavity tip
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16- Insert CaVity (...from HyDraw)

The HyDraw Schematic Interface enables you to automatically read an XML exported from a HyDraw® created schematic drawing
and insert all the required cavities with the connectivity information into MDTools".

— —_— — =
EIRI$| & B[ ER o &K
Mode! | Cavity Library | HyDraw Schematic Model  Cavity Library HyDraw Schematic
Schematic File

CA\WEST\HyDrawSchematics\Sample

PR

Schematic File

Manifold Propertes R

Design Unit INCH

Maurting Face

|

Components and Poits

Cavities Nets

Components

.- Orfice Plugs
- Ports

Cavity Information  Port Information
Cavity Name

Camponent Dutline

Stamping
Prefemed Faces
N
st I‘J\ﬂx
o *lsometric
HyDraw Schematic MDTools HyDraw Interface: Component data populated
Interface
VEST, Inc. MDTools’ 960 User Manual
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The Insert Cavity option on
the HyDraw® Schematic
Interface dialog box enables
you to insert the cavity for a
selected component with
the connectivity and flow
information.

1. Select a component or
external port from the
list.

2. Click Insert Cavity.

The Specify Cavity
Location dialog box
displays.

3. Select the point on the
manifold face, where
you want to insert the
cavity.

MDTools" displays a
preview with center
point and X and Y axis
arrow indicator of the
selected cavity at the
selected point on the
manifold.

4. Click OK.
The cavity is inserted at
the specified location.
MDTools inserts
component outline and
stamping text (if
defined) with the cavity
automatically.

Note:

Once a cavity is inserted on
the manifold it is displayed
in black against a shaded
background in Cavities
Browser and Nets Browser.

Refer Chapter 4 for more

description.
(MDTools HyDraw Interface)

VEST, Inc.

Specify Cavity Location X

Face and Location

% Face O .

v e >
% .;3]' Referencel % M Reference2
Connect cavity to
Cavity] Part w Jﬂ}} ‘ Q} "
% Bk Portt - Dirill Diameter
Energy Efficiency
[ Optimize iameter [ Optimize Depth

With minimum wall thickness
- ‘wiall Thickness

[ f
ke | &Il

Cancel

i

o

*Isemetric

Specify Cavity Location dialog box

*Isometric

Cavity inserted with connectivity information
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17. Insert Construction Port (X-Port)

Select and insert the best suitable X-Port as per the specified connecting cavity.

If Energy Efficient Connection is selected, then MDTools’ calculates the X-port diameter to minimize the bend losses per the
information in MDTools Options: Construction Port Sizing section, and selects a suitable construction port from the available list of
cavities (i.e. Preferred Cavities in MDTools Options: X-Port section).

1. MDTools 960 I LPHE P-v - Sf -

> X-Port - X
The Insert Construction Insert Construction Port %
Port dialog box displays. Eomec I
! g x dispiay Fort Flowlgpm] Type @
2. Select Cavityl and port Cavity ] =
to connect the
i v| [ P
construction port. gl o2 Q
3.  Select Cavity2 and port, if SR EE Ty
required [] Optimize Diameter 5y
MDTools automatically ) o
. Construction Port
suggests a construction )
Carvity #8 SAE e
port to make the
connection. Dirill Diameter
4. Change Cavity, Drill Cenplle
Diameter and Cavity ID, if | [ insert Multipie
required. ez
5. Click Continue.
Specify Cavity Location
dialog box displays.
6. Specify face and location ¥
of the construction port. H
MDTools displays the I
preview of the cavity.
FIsometric
7. Click OK to insert the Insert Construction Port dialog box
construction port.
PHhiP@ 0-v - @
Note:
Specify Cavity Location * —
e Ifyou select a port area Face and Location ﬁ
of a cavity, then @
MDTools automatically b e (3 X<[EE___ ] =
selects the port to Y < >
connect in the dialog N N @
box. ﬁ Feferencel ﬁ Feferences
e If Check Rating at EE . ]
Connection is selected in Ly Caviyl ot |1 ¥t | B &
MDTools Settings, then o iz ro B B Bliriley
MDTools validates the
Construction port Rated Energy Efficiency
Pressure with the [ Optimize Depth
connected cavityl Net
H With minimum wall thickness
Operating Pressure. . e e
. Cavi =)l 0.188
e If connected cavityl port = Le il
Net Operating Pressure
is not defined, then Eoncel
MDTools validates the »

connected cavity2 Net
Operating Pressure. I

*lsometric

Preview of Construction Port in the model
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18. Insert Offset Hole

Insert an offset drill hole into an existing cavity on the manifold. Precisely locate the offset hole by entering the X and Y distance
from the main cavity center.

MDTools 960

> Offset
The MDTools Select
Cavity dialog box
displays.

Select a cavity to insert
the offset hole.

The Insert Offset Hole
dialog box displays.

Select the offset hole
from the library.

Enter X and Y distances
from the parent cavity
center.

MDTools’ displays a
preview of the drill hole
at the specified
location(s).

Click OK.

MDTools inserts the
offset hole into the
selected cavity with the
specified X and Y offset
distances.

Note:

The depth of the offset
hole is equal to the
depth of the main
cavity plus the
standard depth of the
offset cavity in the
MDTools library.

The offset hole is
constrained to the
parent cavity by
default.

To unconstrain the
offset hole with the
parent cavity, deselect
the Constrained to
Selected Cavity option.

UseX=0andY=0to
create a concentric
hole.

The offset hole can
only be placed within
the drill boundary of
the main cavity.

VEST, Inc.

Insert Offset Hole *
Library Mame Footprint/Cavity Mame
Bolt Holes (Metric) ~ | [0.0625 A
Bolt Holes {UNC) 0.125
BSP Ports-1S0 11751 0.15625
BSPT Ports-150 11751 0.1875
Command Controls 0.21875
Comp. FAow Control- S0 6263 0.25
Delta Power 0.28125
Dettrol 0.3125
Direct Control-DIN24340 Fom 0.34375
Direct.Control-DIN24340 Fom 0.375
Direct .Control- SO 4401 0.40625
Direct .Control-1SO 4401:2008 04375
Direct Control-NFPA-T3.5.1 0.46875
0.500
Duplomatic 0.53125
Fatin Ml 05625
< > 0.59375 hd
Caviy D oree
Constrain to Selected Cavity ® o v
Cancel

N

A

*lsometric

Insert Offset Hole dialog box

A

*lsemetric

Offset hole inserted into the cavity

WA

B 7 H=k
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19. Insert Orifice Plug

Insert the cavity for orifice plug at the center of a cavity on the manifold. MDTools® automatically updates the spot face depth of the
orifice cavity so that the cavity starts from the bottom of the main cavity.
An option for merging the orifice plug cavity with the parent cavity is also available.

1. MDTools 960

L PE- -9 -0

> Orifice
. Insert Orifice Plug X

The MDTools Select Cavity

dia/og box displays Library Mame Footprint/Cavity Mame Met Mame
Expander Plug Ports ~ | |1/4"-28 UNF Part 1

. . Hawe SICV Cavities 5/16"-24 UNF |—|
2. Select a cavity to insert Hawe Valve Interface 51 UNF
. Hydac 7/16"-20 UNF
into the port plug. HYDAC 2-way Bal Valves 9/16"18 UNF
ifi i HYDAC Fitters
?’he orlflc.e plug cavity is FycraForas
inserted into the center of Integrated Hydrauiics
) Metric Ports-1S0 61481

the cavity. Miscellaneous

Moog
> NPT Ports

The Insert Orifice Plug Olmsted Flanies

dialog box displays. Poarkeer 4
£ >

3. Select the cavity for Merge with Cavity Component |0 |551-Orffice
orifice plug from the
ibrary.

4. Enter the component ID
for the orifice plug cavity.

5. Enter port net name for
orifice plug. Or Click net Insert Orifice Plug dialog box
name field to select a net
from existing nets.

6. Click OK.
MDTools inserts the orifice
cavity into the center of
the selected cavity and
automatically updates the
spot face depth of the
orifice cavity.

Note:

e  The spot face depth of an
orifice cavity is equal to
the depth of the main
cavity plus the standard
spot face depth of the
orifice cavity in the
MDTools library.

e  Both the orifice cavity
and the main cavity will
be two separate cavities
and considered as two
different cavities in
MDTools.

5/16"-24 UNF orifice plug inside #10 SAE port
e The orifice cavity

automatically constrains
to the main cavity.

e  The orifice cavity
automatically relocates
when the main cavity
relocated.
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Merge with Cavity Option

Merge the orifice plug with the existing cavity.

The Merge with Cavity option deletes the original cavity and creates a merged cavity at the same location.

i)

MDTools 960

> Orifice

The MDTools Select Cavity
dialog box displays.

Select a cavity to insert into
the orifice plug.

The orifice plug cavity is
inserted into the center of this
cavity. The Insert Orifice Plug
dialog box displays.

Select the cavity for orifice plug
from the library.

Select the Merge with Cavity
option.

Enter Component ID for the
orifice plug cavity.

The default Component ID is
<Parent Cavity Component ID>
- Orifice.

Click OK.

MDTools’ evaluates the
possibility of merging and
displays the Update Machining
Sequence dialog box.

Note:

The Update Machining
Sequence dialog box shows the
machining sequence extracted
from both the cavities.

You can reorder the processes,
per requirement.

Click OK.

Note:

The Merge with Cavity option
converts all the cavity types to
Cartridge Valve (CV) cavity
types.

The area from the bottom port
plug to the drill end is
considered as Working Area.
Thus, the merged cavity has a
side port in this area.

The machining parameters for
both the cavities are also
automatically merged.

VEST, Inc.

%

o

Update Machining Sequence *
Operation Diameter Depth Remarks
TAPDRILL |$STEP12 sSTEF12 | |
2 |TAP 5/16-24 UNF-2B | S5TEP6
3 |DRILL SSTEPS SSTEPS +
4 |FORMPORT |#10SAE SSTEPD 3
5 |TAP 7814 SSTEP3  |UNF-2B
N
IC—I
*Right

Update Machining Sequence option

iEPAH - OO

Orifice Plug: Merge to Cavity option
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20. Insert Mounting Holes

Insert mounting holes on a selected manifold face. MDTools® inserts mounting holes on the selected manifold face at a specified

distance from the edges.

1. MDTools 960
> Mounting Holes
The Insert Mounting Hole
dialog box displays.

2. Select the bolt hole, if
you want to use for
mounting the manifold.

3. Select Through Hole, if
you want to insert
through mounting holes.

4. Select number of holes, 2
or4.

5. Press b], the Flip Hole
Positions button, to
change the location of
mounting holes on the
selected face, which is
applicable for Number of
2 Holes only.

6. Edit Distance from
Edges, if required.

This is the distance
between the center of the
bolt hole and the
manifold edge.

7. Enter the Cavity ID.
MBolt is the default
cavity ID.

8. Click OK.
MDTools automatically
inserts 2 or 4 bolt holes
on the selected face.

Note:

e  MDTools automatically
calculates distance from
the edge, considering
the minimum wall
thickness defined in
MDTools Options and
the selected cavity.

e  When inserting the bolt
holes, MDTools adds
suffix 1, 2, 3, and 4 to
the component ID
entered for the
mounting holes to make
the ID unique.

VEST, Inc.

Insert Mounting Holes >
Mourting Hole
Library Bolt Holes (Metric) -
Carvity M10e1.56H ~

CavityID  |[MBot

Number of Hales

ol

@2 ol O4

Face and Location

Face
Distance from Edges

Cancel

Insert Mounting Holes dialog box

P N

A

*lsometric

MDTools automatically inserts mounting holes

W
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21. Insert O-ring Groove

O-ring grooves are created around the blind holes of footprints on the manifold surface to fit O-ring seals to make these holes leak
proof. This section shows how such cavities are modeled using MDTools’ 960.

Insert O-ring grooves on a selected cavity, according to the specification provided in the Insert O-ring Groove dialog box.

1. MDTools 960 Insert O-ring Groove s f?‘ o‘fﬁ (;-? m @ t] ¥ Qﬂ & l;l
> O-ri ng Groove @) Groove () Counter hore
The MDTools Select -
. ) Dash # D oD Width &
Cavity dialog box 010 e e |16 \
displayS. 01 b/16 | 7116 1416
. . . 013 769116 1416
2. Select the cavity in which e e e
you want to insert the O- 015 916 1116 1416 v
ring groove. LIERel
The Insert O-ring Groove 2
dialog box displays. 4 [ alyl 0.050
3. Select the O-ring size to Tms
automatically specify the
grOOVe dimenSionS' Operation Diameter Depth  Remarks
4. Click OK. [o-RmGGRoove [z |[n.os0 | [ReFER DETY|
MDTools automatically | | | i
creates a groove to the -
specification.
,
ZA%
Note:

*Isometric
e You can add machining Insert O-ring Groove dialog box
details, such as
operation, tool name,
diameter, and depth
with O-ring.

&

e  The O-ring machining
information is displayed
in the drawing sheet via
the machining chart.

e You can use SStep for
diameter and depth
fields. Actual value of
these will be displayed
in machining Chart.

e  SStep in diameter field
will display the outer
diameter of o-ring
groove in Machining
Chart. y

*1sometric

MDTools automatically inserts O-ring groove
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22. Insert Component Outline

Create the outline of a valve assembly around the selected cavities/footprints.

1. MDTools 960
> Outline
The Insert Outline
dialog box displays.

2. Select the outline from
the list.
MDTools’ displays a
preview of the selected
component outline.

3. Select the Cavities
option.
When you move the
cursor over a cavity, it
gets highlighted. This
indicates the selected
cavity.

4. Click Insert.
MDTools automatically
creates a component
outline around the
selected cavities.

5. Click OK.

Note:

Use the MDTools Library
Manager 2016 program to
create the Component
Outline library.

VEST, Inc.

Insert Qutline

Outline Freview

Flsometric

x (<€ @ & - 1

Insert component Outline dialog box

Flsemetric

POEHE-©

Component outline created on the selected cavities
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23. Insert Undercut

Undercut is a special machining operation that is required in cavities to ensure increased flow requirements through ports of the

same size. Undercut increases the port area to handle the increased flow.
This section shows how to model undercuts using MDTools’ 960.

Insert an optional undercut in a selected cavity on a manifold.
MDTools inserts an undercut in a cavity at the specified depth from the cavity’s face and at a specified angle from the center of the

selected cavity.

1. MDTools 960
> Undercut
The Insert Undercut dialog box
displays.

2. Select the cavity in which you
want to insert the undercut.

3. Select any optional undercut
from the list, if defined for the
cavity.

Or

4. Select the port area of the
cavity.
Default values for the undercut
per the selected port/optional
undercut are displayed.

5. Select/Deselect Concentric, if
required.
This option is available for
undercuts at zero offset
distance.

Diameter should be larger than
the selected port starting step
diameter for concentric
undercut.

6. Enter Undercut ID.
<Selected Cavity ID>_UC is the
default component ID.
For example, if the ID of the
selected cavity is 23, then by
default the component ID for
the undercut will be 23_UC.

7. Modify the Offset distance, as
required.
Modify the desired distance
between the center of the
undercut and the selected
cavity.

8. Modify the Undercut
diameter, as required.
Undercut diameter should be
larger than the selected port
diameter.

9. Modify the undercut depth.
Modify the desired depth of the
undercut from the spot face of
the cavity.

VEST, Inc.

Insert Undercut
Select
Parent Cavity Part

Optional Undereut

Undercut
Undercut ID

Machining ID

Oriertation

[] Concentric:

1024

¥

A

Insert Undercut dialog box

v

A

MDTools inserts undercut in the selected cavity
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10. Modify the undercut height, as required.
Default value is the diameter of the selected port.

11. Select the Orientation from the drop-down list or enter
the orientation angle.
Enter the orientation angle between 0 to 360 degrees.

12. Enter the machining ID.

13. Click OK
MDTools automatically creates an undercut in the selected
cavity.

Refer the image, Insert Undercut dialog box, to enter various
values.

Note:

e  You can use SDIA, SDEPTH, SOFFSET & SHEIGHT for the
machining sequence of any field for easy maintenance of
the Machining chart information.

e  SDEPTH is measured from the surface of the manifold in
the Machining chart.

e  Optional undercuts linked to the cavity inside the Library
Manager are displayed in the Optional Undercuts drop-
down list.

e Mandatory undercuts can be defined inside the Library
Manager for a cavity. and this undercut is created
automatically when the cavity is inserted.

e  Youcan insert an undercut in the dead area of a cavity
when the Concentric option is selected.

You can insert an undercut overlapping with dead area and
working area.

VEST, Inc. MDTools’ 960 User Manual



24. Insert Slot

Increased flow requirements often require the use of slots within the cavities. This section shows how such cavities are modeled
using MDTools" 960.

Insert a slot in a selected cavity: MDTools inserts a slot into a cavity at the specified depth from the manifold surface.

1. MDTools 960 Insert Slot x
> S|°t Select Slots In Library Machining Sequence
. ls | Cavity Operation | Diameter | Depth FRemarks
The /nsert SIOt dla,og box 0 [SLOT SDIA $SDEPTH SWIDTH
dISp/GyS. Connect Slot to 1
Covty Pt v 2
3
2. Select the cavity in which Dimensions Orientation 4
N
i 0.3045| = | 5
you want to insert the | [a30a5]| | &30 Ik
slot.
3. Select an available slot in :
the MDTools library from — _
the Slots list.
4. Enter the Slot ID and the el | |«
Machining ID.

<Selected cavity
ID>_SLOT is the default
component ID.

For example, if the ID of
the selected cavity is 23,
then by default the
component ID for the slot
will be 23_SL.

5. Modify the slot i
dimensions. Z.J\A
The default value of the

slot diameter and the slot Insert Slot dialog box

width is the maximum

drill diameter of the
Parent cavity by half.

The slot diameter plus
the slot width should not
be larger than the parent
cavity maximum drill
diameter.

6. Enter the depth of the
slot.
Default value is the
parent cavity depth + 0.5
inches/12mm.

7. Select the Orientation.

8. Select the orientation of
the slot from the axis or
center of the selected
cavity.

9. Modify the Machining

sequence.
Default values is SLOT, MDTools automatically creates a slot in the selected cavity

SDIA, SDEPTH & SWIDTH.

10. Click OK.
MDTools automatically
creates a slot in the
selected cavity.

Refer the image, Insert Slot
dialog box to enter various
values.

VEST, Inc. MDTools’ 960 User Manual



Note:

VEST, Inc.

You can use the SDIA, SDEPTH & SWIDTH for Diameter, Depth
and Remarks field for easy maintenance of the machining chart
information.

SDepth is the END depth of undercut from manifold surface.
Parameters(SDepth/SSTEP) used in depth field of machining
sequence are considered as END depth of operation from
manifold surface.

You can use $STEPO & SSTEPO for Diameter and Depth field for
easy maintenance of the machining chart information.

You can use SWIDTH for the Diameter and Remarks field for
easy maintenance of the machining chart information.

You can use $SDIA X SWIDTH (e.g. 0.275 X 0.25) for the Diameter
field for easy maintenance of the machining chart information.

Slot is always constrained to the parent cavity.

MDTools® 960 User Manual

64



Connect Slot to existing cavity

Connect a new slot to an Insrt ot x
. . . . Select Slots In Library Machining Sequence:

existing cavity in the 5] coiy
manifold. Cornec St

[y Caviy  Pot4

1
1. Click the selection 2
5

Operation | Dismeter | Depth Remarks
sLoT SDIA SDEPTH | SWIDTH

button for Cavity. ) [gss = |
Enl

I

2. Select the connecting ¢
cavity.

3. Select the connecting b
port on the cavity.
MDTools® automatically
relocates the slot with
the cavity to the port
center and displays the
slot diameter, width
and depth.

N

il

Cancel <<

4.  Modify slot
dimensions.

5. Modify the depth of A Connecting slot to cavity
the slot. pr®
Default value of the
slot depth is the center
distance between the
parent cavity and the
connecting cavity.

Slot depth should not
be less than the center
distance between the
parent cavity and the
connecting cavity.

6. Click OK.
MDTools inserts the
slot with the cavity at
the specified location
and connects the slot to
the selected connecting
cavity.

Note:

=  Connect slot to cavity,
only works for
cartridge valves.

=  Orientation of the slot Slot connected with cavity
depends upon the ~——

connecting cavity axis.

VEST, Inc. MDTools’ 960 User Manual



25. Copy Cavity

Create a copy of an existing cavity/footprint on the manifold.
All the parameters including the connectivity information are copied to the new cavity.

MDTools 960

> Copy

The Copy Cavity dialog
box displays.

Click the Select button
and then select the
cavity you want to
copy.

Enter the component
ID for the new
cavity/footprint.

Select the Construction
Port option when you
use the new cavity as a
construction hole.

If this option is
selected, then
MDTools*
automatically assigns
the component ID.

Click OK.

The Specify Cavity
Location dialog box
displays.

Select the point on the
manifold face where
you want to insert the
cavity and pick
connecting cavities.
MDTools displays a
preview of the selected
cavity at a selected
point on the manifold.

Click OK.

MDTools creates a copy
of the selected cavity at
the specified location.

Note:

When you select a
cavity on a footprint,
then the complete
footprint will be
copied.

When you copy a
footprint, the main
cavity on the footprint
will be created at the
selected location.

VEST, Inc.

Copy Cavity

Select

L\g Cawity

[] Canstruction Part

Cancel

Copy Cavity dialog box

Specify Cavity Location

Face and Location

[% Face O

[% m Referencel

Connect cavity to
[% Cavityl Port

[% Cavity2 Port

Energy Hficiency
[ Optimize Diameter

With minimum wall thickness

L\n Cavity :‘S |||€}) .Pj

% Ej Reference2

v bt B 5
Drill Diamneter

0.563

[ Ontimize Depth

Woall Thickness

Cancel

Specify Cavity Location dialog box
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26. Copy Slot

1. MDTools 960
> Copy
The MDTools Select Cavity dialog
box displays.

2. Select the slot you want to copy.
Copy Slot option selected by
default.

3. Enter the component ID for the
new cavity/footprint.

4. Enter the slot ID for the new slot.

5. Select the Construction Port
option when you use the new
cavity as a construction port.
If this option selected, then
MDTools® automatically assigns the
component ID.

6. Click OK.
The Specify Slot Location dialog box
displays.

7. Select the point on the manifold
face where you want to insert the
cavity and select connecting
cavities.

MDToolse displays a preview of the
selected cavity at a selected point
on the manifold.

8. Enter the X and Y distance from
the block origin.

9. Modify slot dimensions.
Default value of slot diameter and
slot width is the maximum drill
diameter of parent cavity/2.

Slot diameter plus slot width should
not be larger than the parent cavity
maximum drill diameter.

10. Modify the depth of the slot.
Default value is the parent cavity
depth + 0.5 inches/12 mm.

11. Select Orientation.
Select the orientation of the slot
from the axis or center of the
selected cavity.

12. Click OK.
MDTools creates a copy of the
selected slot with the parent cavity
at the specified location.

Note:

e If aslot on the origin of a footprint
is selected, then the slot is copied
with the footprint.

e Ifaslot on a child cavity of a
footprint is selected, then the
Copy Slot command will be
terminated.

VEST, Inc.

X

Copy Cavity
Select

[s | Cavity

[ Canstruction Port Copy Shot
Component [D
Carcel

v

A

Copy Slot dialog box

Specify Slet Location b

Face and Location

k o .

Connect Slot to

Caviy Por |

Dimensions Orientation

e

== (o
1

Depth I ®

Specify Slot Location dialog box
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Connect Slot to existing Cavity

Connect a new slot to an existing cavity in the manifold.

Click the selection button

for a Cavity.

1. Selectthe
connecting
cavity.

2. Select the connecting
port on the cavity.
MDToolse
automatically relocates
the slot with cavity to
the port center and
displays the slot
diameter, width and
depth.

3.  Modify slot
dimensions.
Default value of the
slot diameter is the
connecting cavity port
diameter.

Slot diameter plus slot
width should not be
larger than the parent
cavity maximum drill
diameter.

4.  Modify the depth of
the slot.
Default value of the
slot depth is the center
distance between the
parent cavity and the
connecting cavity.

Slot depth should not
be less than the center
distance between the
parent cavity and the
connecting cavity.

5. Click OK.
MDTools creates a new
slot with the cavity at
the specified location
and connects the slot to
the selected connecting
cavity.

Note:

e The connect slot to
cavity option only
works with cartridge
valves.

e  Orientation of the slot
depends upon the
connecting cavity axis.

VEST, Inc.

Specify Slot Location

Face and Location

k b .

Connect Slot to

Dimensions

e ] |

=
ok

Depth [

[}; Cavity Port |4

% < |0.756

[t

Cancel

%

A

Connecting slot to cavity

Slot connected with cavity
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27. Copy Multiple Cavities

Copy multiple cavities/footprints simultaneously by specifying the displacement along their common axes.
1. MDTools 960

> Copy
> Copy Multiple

The Copy Multiple Cavities
dialog box displays.

MDTools® displays the
coordinate symbol, indicating
the direction of coordinates at
the manifold origin.

Click the Select button and then
select the cavities you want to
copy.

A data field to enter the
displacement along the common
axes displays on the dialog box.

Enter the required
displacement along each axis.
If you select cavities on
perpendicular faces, MDTools
displays only one field to enter
displacement. This happens
because cavities have only one
common axis.

Enter the number of multiple
copies required in the No. of
Stations option.

Click OK.

MDTools creates copies of
selected cavities/footprints.

Note:

Cavity ID of original cavity
_Copy is used as the cavity ID
for all the copies of the cavity.
For example, if you copy a
cavity with ID 2A’, then the ID
of the copy will be 2A_Copy’.

Names of the construction
ports will be assigned
automatically as per the default
construction port ID in MDTools
Options.

Displacement can be specified
only along the common axis of
the cavities.

Cavities on three mutually
perpendicular faces cannot be
copied using this command.
For example, top, left, and
front.

VEST, Inc.

Copy Multiple Cavities X X \./d': E-B @ [r] ‘q" Qﬂ ﬂ l;l
o

No. of Stations
Cancel

*Isometric

Copy Multiple Cavities: Enter displacement and No. of Stations

Ford TRl R T N

¥

A

*Isometric

Copies of selected cavities created
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28. Edit Cavity

Change the design specific cavity dimensions inside SolidWorks.

It also enables you to select a tool (Drill or Spot Face tool) from a tooling knowledge base. This helps avoid the use of non-standard

drills and spot faces.

1. MDTools 960
> Edit
The MDTools Select
Cavity dialog box
displays.

2. Select and click the
highlighted cavity on
the manifold.

When you move the
cursor over the cavity,
it gets highlighted.

The Edit Cavity dialog
box displays.

MDTools’ displays the
cavity preview with the
design-specific cavity
dimensions.

3. Click Edit All
Parameters.

4. View or change all the
cavity parameters.

Note:

e  (Click Change Cavity
Inclination to change
the inclination of a
cavity.

e  Select the Depth to Tip
option to get the drill
depth up to the tip.

e  The Depth to Tip
option is selected, if
the Drill Depth Tip
option is selected in
MDTools Settings.

e  You can override the
Depth to Tip option
locally.

e  Port Application Name
displays the Footprint
type cavity.

VEST, Inc.

Edit Cavity

Machiring ID

OEM Hame : D03

[ Depth To Tip
Masimum Diil Dismeter: 1/4

Pt Information

Changs Inciinatien

Edit All Parameters Cacel

Edit Cavity dialog box

GiEng= eiren

v

A

BRI e 4 e

Angle Dimension
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The Edit Cavity dialog box
displays:

e  Component ID

e  The component ID for
the cavity.

e  Machining ID

e The default IDis ‘?'.

This ID is used to
identify the hole in the
block machining
drawing and the
machining chart.

e  Spot face and drill
dimensions

e Cavity Insertion angles
(Alpha and Beta)

e Inclination angle is
only applicable to drill
holes, ports, or
cartridge valve
cavities.

e  Maximum Nose (Drill)
Diameter

e Thisis a reference
parameter, therefore
not editable during
design.

. Port Information

. Enter flow, type, and
net name for the
cavity.

e  When the net nameis

edited, the color of the

cavity is updated
according to the color
assigned to the net.

e  When you click at Net
Name Column Net
Name pop up occur to
select a net from
existing nets.

VEST, Inc.

Edit Cavity
Companent 1D |ZB Preview
Machining I

OEr Mame : Parker C10-2

Cavity Dimensions

Step Diameter Diepth Angle
0 |[13¢¢  [[ooar |[e0 |
12 |[n.2s |12 59 |
[ Depth TaTip
b awimurm Mose Diameter: 0627
Part Information
Port  Fow Type Met Name
1 |10 Pressure NET-2
2 |8 Tank MET-4

Change Inclination Edit All Parameters

Cancel

Edit Cavity: Cartridge valve cavity
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28.1 Selecting Drill Diameter from Drill List

Select and use a drill from a
standard drill list.

1. Click the Step

button

before drill
dimensions.

The Select Tool dialog
box displays.

2. Select a drill from the
list.

3. Click OK.
MDTools updates the
drill diameter of the
cavity with the selected
diameter.

Note:

e  Click Flat Bottom Drill
to view and select a
flat bottom drill.

e Only drills with
diameter less than or
equal to the maximum
allowable drill
diameter of the cavity
are listed.

Select Tool *
Diameter Max Length
0.188 5
0.197 4
0.203 6
0.219 55
0.234 6

I

Flat Bottom Drill

Standard Dril

Cancel

Component (D Preview

Machining 10

OEM Mame : Parker C10-2

Cavity Dimensions

Step Diameter
0 |[1.344 |
[0.25 |2 59 | :
[] Depth Ta Tip |

Marimurn Mose Diameter: 0.627

Depth
[0z a0 |

Angle

Port Information

Net Name
NET-3
NET-4

Port  Flow Type
1 (10
2 |8 Tank

Pressure

Change Inclination Edit All Parameters 0K

Cancel

Edit Cavity and Select Tool dialog box

28.2 Selecting Spot Face Diameter from the Spot Face Tool list

Select and use a spot face
from a standard spot face
tool list.

1. Click Step E]

button before

spot face

dimensions.

The Select Tool dialog
box displays with a spot
face tool list.

2. Select a spot face tool
from the list.

3.  Click OK.
MDTools updates the
spot face diameter of
the cavity with the
selected spot face tool
diameter.

VEST, Inc.

Select Tool

x

Diameter

1.309
1312
1.339
1.344
1.437

Max Length

T w6

| h |||

W

Cancel

Spot face tool list
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29. Edit All Cavity Parameters

View and change all the cavity dimensions and other parameters within SolidWorks.
You can also select a tool (Drill or Spot Face tool) from a tooling knowledge base.

1. MDTOO'S 960 Edit All Cavity Parameters
i Eonperet D " D 0up e
> Edlt Cavity Machining ID) 0 DDRILL‘ ESTE;D EST“;PIZ o
The Edit Cav,ty dlalog box Fostprint OEM Name Caviy Type 1 [Cioz e |0 | T ‘ -
g ;
displays o . |
3
5
2. Click Edit All Parameters. s
The Edit All Cavity o Coreira
R Pot  Dia Depth Fow Type Net Name: Cavity
Parameters dialog box ; i e [0 [reee[vers
. . 2 |0438 |0725 8 Tank NET4 #6 SAE
displays showing all the !
parameters of the cavity. :
® 3 5
"
3. View the associated |
parameters and change oy o Jhespeal o
the values, if required. o e T
The Edit All Cavity T1D
Parameters dialog box Conoal ] [ s P
shows:
;
e Component ID A
The default cavity ID is Edit All Cavity Parameters dialog box
the same as the
Component ID. Edit All Cavity Parameters X
. P 5 s} Machining Sequence Preview
e Cavity Machining ID smeonent AErter Diameter  Depth Rematks
. L2t liabogoly 0 [DRILL |[ssTEP12 | [ssTEP12 ]| |
The default ID is *?". Fostprint DEM Hare Cavity Type 1 [cie2 |[ssTEP0 | [ssTER0 || | -
[Pakerc10-2 | [Catridge Valve | ‘ Il I I | T
e  Cavity Dimensions oy I 3| Il Il Il | |
Step Diameter Depth Angle ‘
Sten0 throuah Step12 0/[1.244 0.031 90 4| /| /[ I | t
ep throug P 1o B 5 | I[ || I | |
dimensions are editable. B | Il I I |
M . N D ” Port Information
[ ] N
_aXImum ose ( r ) Pott  Dia Depth Flow Type Net Name: Eg:;;lyechng
DlamEter 1 1.312 10 Pi NET-3
ressure -
° Machining sequence 2 0438 |0.725 8 Tank NET-4 HESAE
e Cavity Inclination Angle
(Alpha and Beta) 10 < >
1
s Thread Detail 12
) Maximum Nose Diameter: 0.627
e  Port Information B
Step  Size Pitch Class Inglination
Only available for T R
Cartridge valve cavities LI 1
Note
e  Plug Detail Troe pdae
Only available for Port Cancel || Hide Preview
type cavities - - -
Edit All Cavity Parameters dialog box
Note:
e  You cannot add or
remove a step in the
cavity inside SolidWorks.
e Toadd astepin a cavity,
use the Add Drill
command.
For example, to add
another drill above the
drill inStep12.
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30. Sink Orifice Plug

Move a merged orifice plug up and down without manually editing the data of all affected steps and ports.

1. MDTools 960

> Edit Compenent D Machining Sequence Preview
. . . Operation Diameter Depth Remaiks
The Et.ilt Cavity dialog CaviyMachiiegD | | 0 [TAP DRILL |[ssTEriz || | [ssTEP1Z |
box d/sp/ays. Footprint DEM Mame Cavity Type 1 [Tap |[ssTer7 ]| |[174"28 UNF28 |
) ) ) [Vickers C-12:35-1/4"-28 UNF-2| [Cartridge Valve | [ORILL |[sters || | [ss7ePs |
2. Click the Edit All Cavity Cavity Dimensions 3 [Cizss Iseten || [ss7eRd |
Step Diameter Depth Angle
Parameters button. o | Il i Il |
The Edit All Cavity 5 | I i I |
Parameters dialog box 6 | I Il Il |
displays. : [l Port Information
. Port  Dia Depth Flow Type Met Name g;z;:cﬁng
o] N | O N e e e =
3. Click '] the Sink 60813 [[348 [ [[F] [ gk orifice Piug X | pressre NETA
Orifice Plug icon 7 Presue  NETZ  |#5SAE
displayed next to the 8 A Pressure  |NET-15 |42 SAE
. R . E] .
cavity dimensions’ " Cencel =
step. X
The Sink Orifice Plug 2
dialog bOX diSp/ayS. M asirnurn Mose Diameter: 0.203
Thread Detail
Step Size Pitch Class Ingiination

4. Enter the new step
depth in the Sink -
Orifice Plug dialog box oo

CRAEFIT

and click OK.
MDTools’ updates the Update
data for all the affected oK Cancel || Hide Preview

steps and ports
automatically in the
Edit All Cavity
Parameters dialog box.

Edit All Cavity Parameters dialog box

Sink Orifice Plug >
5. Click OKin Edit All
Cavity Parameters to Steph Depth |2.469

save the changes.
Cares

Sink Orifice Plug dialog box

Note:

e The Sink Orifice Plug icon will be available only if there is a
merged orifice plug in a cavity.

e  The Stretch Cavity Step icon (Similar feature for cartridge valve
insertion) will be available for 2 and 3 port cartridge valve cavity
for steps in which the top port of the cavity ends.

e This functionality will not be available for the merged orifice
plugs created using the previous versions of MDTools.
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31. Edit Undercut

Change all the values used when creating the undercut. MDTools® modifies the existing undercut according to the new

specifications.

1. MDTools 960
> Edit

The MDTools Select Cavity dialog box

displays.

2. Select the undercut you want to edit.

The Edit Undercut dialog box
displays.

3. Select any optional undercut from
the list, if defined for the cavity.

Modify the port of the cavity.

Default values for the undercut as per
the selected port/optional undercut

are displayed.

4. Select/Deselect Concentric, if
required.

For undercut at zero offset distance,

diameter should be larger than the

selected port starting step diameter

for the concentric undercut.

5. Modify the Undercut ID,
if required.

6. Modify the offset distance,
as required.

Modify the desired distance between
the center of undercut and selected

cavity.
7. Modify the undercut diameter,
if required.

Undercut diameter should be larger

than the selected port diameter.

8. Modify the undercut depth from the
spot face of the cavity, as required.

9. Modify the undercut height,
as required.
10. Modify the orientation from the

drop down or enter the orientation

angle.

Enter the orientation angle between

0 to 360 degrees.

11. Modify the machining ID.
12. Click OK.

MDTools automatically updates the

selected undercut according to the
changed dimensions.

Note

=  You can move the undercut into
dead area of a cavity, when the
Concentric option is selected.

" You can move the undercut

overlapping with the dead area and

the working area.

VEST, Inc.

Edit Undercut
Select

Farent Cavity

Fort

Optional Undercut

Undercut

Undercut 1D
Machining |0

Orientation

PLUGT_UC
Degrees

Machining Sequence

Operation

Diameter Depth Remarks

UNDERCUT |SDIA SDEFTH SWIDTH

Dimensions

[] Concentric

[

04845

0.591

Cancel

Edit Undercut dialog box

it Undercus
Seeet

Paert CatyFoa [1 o
Optiea Undec

Unerat
UndmctiD  PLUGTUC

Oposbon | Dincer
o [usoeRcUT | sou

Comeenre

oot
EPTH | SWDTH

Modifying Offset Undercut to Concentric Undercut

Offset Undercut changed to Concentric Undercut
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32. Edit Slot

Edit or modify all the values entered when creating the slot.MDTools® modifies the existing slot according to the new specifications.

1. MDTools 960
> Edit
The MDTools Select
Cavity dialog box
displays.

2. Select the slot you
want to edit.
The Edit Slot dialog box
displays.

3. Select any pre-defined
slot that exists for the
cavity, if required.

4. Change Slot ID, Net
Name, and Machining
ID, if required.

5. Change the slot
dimensions, if
required.

Slot diameter plus slot
width should not be
larger than the parent
cavity maximum drill
diameter.

6. Modify the slot depth,
if required.
Slot depth should not
be less than the parent
cavity minimum drill

depth.

7. Modify the
orientation, if
required.

Caution!

Changing connected slot
orientation, intersects with
the dead area of the
connected cavity.

8. Modify the machining
sequence, if required.

9. Click OK.
MDTools®
automatically updates
the selected slot
according to the
changed values.

VEST, Inc.

Edit Slot
Dimensions Slots In Library Machining Sequence
02815 |‘7 | Operation | Diameter | Depth Remarks
T 0 |sLoT SDIA SDEPTH  |SWIDTH
| - 1
2
3
4
Orientation &
Slat ID PLUG1_SL
Machining D |7 —g O
Met Name NET-11 O

<4

Edit Slot dialog box

Slot: Orientation changed
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33. Edit O-ring Groove

MDTools’ recreates/modifies the existing O-ring groove according to the new specifications.

MDTools 960

> Edit

The MDTools Select
Cavity dialog box
displays.

Select the O-ring
groove you want to
edit.

The Edit O-ring Groove
dialog box displays.

Change the O-ring
groove dimensions
either by selecting an
O-ring or by manually
modifying the
dimensions.

Click OK.

MDTools automatically
modifies/creates a
groove with the
changed specification.

Note:

You can edit machining
details, such as
operation, tool name,
diameter, and depth
with O-ring.

The O-ring machining
information is
displayed in the
drawing sheet via the
machining chart.

You can use $Step for
diameter and depth
fields. Actual value of
these fields will be
displayed in the
Machining chart.

SStep in diameter field
will display the outer
diameter of an o-ring
groove in the
Machining chart.

VEST, Inc.

Edit O-ring Groove *

(®) Groove (") Counter bore

Dash & D oD Width ~

010 1/4 8 1416

011 516 |TA6 1416

013 716|946 1416

014 1/2 58 1416

015 916|116 (1416 b
[ Shaw Al

1 /2 |

‘ 0.05

1
|—-—n.1u1

el [
u%m

Operation Depth
|O-RING GROOVE| (172 |[0.050  ||REFER DET)|

| [ —

Diameter Remarks

Cancel

Edit O-ring Groove dialog box

AASHE P OB~

*lsometric

MDTools® automatically recreates the O-ring groove
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Modify Cavity

Stretch and Incline Drill
Add Drill

Add Counter Bore

Flush Construction Ports
Replace Cavity

Rotate Footprint/Cavity
Match Properties
Move Cavity

Move Multiple

Align Cavities

Change Face

Swap Cavities

Constrain Cavities
Suppress Cavity

Delete

Delete Component Outline
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Drawing
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34. Stretch and Incline Drill

Stretch the drill and change its inclination and depth by selecting and dragging the cavity in the model.

L. MDS'I;ootIsh%O Stretch and Incline Drill X W-+- @& -0 |
> Stretc
Tf.1e Stretch and Incline Drill select R & %
dialog box displays. B | cavity il Degth =
2. Select a cavity to stretch. [ Depth Ta Tip
MDTools" displays the preview SEENEE @
of the drill in the selected B | Cavity Pot 1~
cavity. o E
The current drill depth, inclination .
diameter and inclination are alonhencs L] Simple Angle Only
displayed in the dialog box. Beta 294 13 o aiphe 180 3] o
3. Select and drag the arrow at Reset
the bottom of the cavity to the conee
required depth. Or,
Select and drag drill tip point
to move the drill in the
required direction.
MDTools automatically
updates the preview showing I
the new depth. W

4. Release the mouse button on
reaching the required
direction and depth.

MDTools displays the new

Stretch and Incline Drill dialog box

depth and inclination in the 5
dialog box. ﬁ
Change the drill depth, if E
required.
5. Click OK. L4
MDTools updates the drill
depth, diameter and inclination E

of the selected cavity.

Stretch up to a Cavity

Automatically stretch the selected
cavity up to a port of a cavity.

6. Select a cavity to stretch.

7. Select a cavity and port to
connect.

8. MDTools automatically
calculates the inclination and
depth and then populates the
values in the dialog box.

9. Click OK to update the cavity.

Change the drill depth by dragging

Note:
e  Select Allow Change to change the inclination by dragging.

Select the drill tip point to change both the inclination and depth.

Select and drag the arrow to change the drill depth only.

The drill depth cannot be increased beyond the manifold block

e You can lock either Beta or Alpha angle while dragging the cavity using
the option provided in the dialog box.

e  Torestrict the drill tip in a plane switch to a view plane parallel to that
plane.
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35. Add Drill

Automatically add drill operation to an existing cavity.
MDTools® automatically adds the machining operation in a user-specified row in the machining sequence.

MDTools 960 Add il x
. Drill Size Machining Sequence
> Add Drl" Current Diil Diameter = 5/8 Lntahnngﬂe:evalmn Diameter Depth Remarks
The Select a Cavity prompt OilDinets [12 ] < 057 8? L s
displays. izt [ @2 DH‘\LL ;STEP;Z ;STEP;Q
[ Depth To Tip 3
Select the cavity in which you o P e :
. peration iameter ept emarks
want to add the drill. CRILL [ssTepia [ssTePi2 | E
The Add Dirill dialog box Corce
displays. S
Add Drill dialog box
Enter the drill diameter and P P— x
the drill depth.
i 0 [oRILL ssTEP1z | [ssTEPT2
. . Footprint DEM Mame Cavitp Type 1 |FORM PORT #8 SAE SSTEPD T
MDTools displays a preview of EEC . 2 [ et |jssrers | [oweas i
the drill of the selected cavity. Cﬂs‘{? : !
5 :
Changing drill dimensions, ¢ }
. Port Information
MDTools aUtOmathU”y £ Pot Da  Deph  Fow Type Nt Name Corneci™ 1
updates the drill preview. : I 12 |peswe  [uET2 | |
|
7
‘ |
E
Select the Depth to Tip option 1 g 5 - - oe2
. " Plug Detail
to enter the drill depth value || i e e
from the depth to the tlp Max\mumNus:hl?zv;e:ev‘jl/ﬁl E3 | [0408 ] [s000psi |
Step  Size Pitch Class Inciination
374 3/2-16 UNF |[28 N i ]
Select the location of a new N | N | E—
P . . Note:
machining operation in the Tue |
. .. Update
cavity Machining sequence.
. . . -DK Cancel || Hide Preview
The default location is the first
empty row in the machining Cavity data before adding the drill
sequence. [Feeom =
=
S
Change the machining detail, Okt 0] e 058
. . vaown [ ]> 2
if required. Comnters
Rty
. . DAILL SSTEP1Z SSTEP12
Select Flat Bottom Drrill, if the :
drill needs to be flat bottomed.

Click OK to add the drill to the
selected cavity.

Note:

You can add only a drill in a

Preview While adding Drill

Edit All Cavity Parameters

CmED Msmé’::?jjsue"ce Diameter Depth Remarks feve
cavity, Caity Machiirg D o [oRiL sorers | [sorers
. . e | 1 (oo s eeo :
if there is at least one empty = E= 2 1A yeie ssTER3 | [UNFB |
cir CI e %"l:;’g;“:;‘:?"‘ 3 [DRILL sSTEP12 | [sSTEP12 i
4 |

(circle with no data) in the ; ‘
cavity. 3 Pot iematon |

& Pot D  Depth  Fow  Type NetName  Gorpecing 26 |

. . . 5 [0625 1969
If there is no empty circle in . [ T o [powe Jer2 | \
the cavity, then the message, : \
“cannot add drill as all circles . . ,
” o H " lug tail
have data /15 dlsplayed' 12 P»::a::ew‘gm Ino.Depth  bax. Pressue
Masimum Nose Diameter: 21/32 0.156 0408 6000 psi

Drill is added in circle 12, if it is oy D
empty, else the drill is added N Y e TP o
to the first empty circle from
top in the cavity. Upie

Cancel || Hide Previen

X

Cavity data after adding the drill
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36. Add Counter Bore

Automatically add counter bore operation to an existing cavity.

1. MDTools 960
> Add Drill
> Add Counter Bore
The Select Cavity
dialog box displays.

2. Select the cavity in
which you want to add
the counter bore.

The Add Counterbore
dialog box displays.

3. Enter the counterbore
diameter and depth.

4. Change the machining
details, if required.

5. Click OK to add the
counterbore to the
selected cavity.

Note:

e  The Add Counter Bore
command modifies
the cavity geometric
data and the
machining data.

e Ifacounterboreis
added to a cartridge
valve cavity,
appropriate changes
are also made to the
port depth of the
cavity.

e Toadd a counterbore,
at least one circle data
should be available as
a blank, else this
command will not be
abletoadd a
counterbore.

VEST, Inc.

Add Counterbore

x| APE-B-v S&

C'Bore Diameter @ »1.044 E
CBore Depth L}
Operation Driameter Depth Remarks B
[CBORE  [ssTEPD  [sSTEPD |
@
Cancel
=
Ny
z‘l‘%
Flsometric
Add Counterbore dialog box
Edit All Cavity Parameters X
Component ID Machining Sequence
. . Operation Diameter Depth o
iyt 0 [DRILL |[ssTEPz | [sstEFz || | [ e
Footprint DEM Name Cavity Tupe 1 |c1ﬂ_2 | |5’5TEF‘1 ‘ ‘SSTEPT | | | |
[Parker C102 | [Canidoe Valve | 5 [Crome |[ssTEr0 ] [ssTEPD || |
S B 3| |[ I Il |
Step Diameter Depth Angle
0|14 [0 [[so ] 4 | I[ || || |
1138 Jooar |0 ] 5 I[ || || |
2 087 oo |15 ] 5 | I[ I Il |
= ot Information
8 ‘DEH | |1 001 ‘ |9D | m Port Diz Depth Flow Type Met Mame
5 ez |[1oo1 [0 ] . T - Tm
ressure NET-3
B ‘0627 ||1343 HGD | 2 |0438 |D756 8 Tank NET-4
7
8
g
10 <
1
1z 2 E
taximum Nose Diameter: 0.627
Thread Detail
Step Size Pitch Class Inciination
a0 ] Ama 0 |
Note
True
Update
Hide Preview
Cavity data after adding the counterbore
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37. Flush Construction Ports

Automatically flush the construction ports below manifold surface by increasing the spot face depth of the cavity.
You can flush either the selected cavities or all the cavities on a selected face.

MDTools 960

> Flush
The Flush Construction
Ports dialog box
displays.

Flush selected Construction

Ports

1. Select the cavities to
flush.
The default selection is,
Cavities to flush.

2. Click OK.
MDTools®
automatically flushes
the selected cavities by
increasing their spot
face depths.

When flushing each
cavity, MDTools
updates the spot face
depth with the plug
head height entered in
the cavity.

Flush all Construction Ports
on a selected face

1. Click Flush all cavities

on this face.
2. Select the face.
3. Click OK.
MDTools flushes all the

construction ports on
the selected face.

VEST, Inc.

Flush Construction Ports

Select
Cavities to flush

R Flush all cavities on this face

Cancel

XL L@P@ W v

*lsametric

Flush Construction Ports dialog box

R =

Teb)

EY

Fme

Edit All Cavity Parameters X
Component |0 Machining Sequence Preview
. Operation Diameter Depth Remarks
ey Mg ([0 0 [DRILL |[ssTEPTZ | [ssTEFIZ || |
Footprint OEM Name Cavity Type 1 ‘FORM PORT | |#TDSAE ‘ |55TEPQ | ‘ | :!:
[0 sae | ot | 2w | [77214 |[ssTEP3 | [UnF28 |
Cavity Dimensions 3 ‘ || ‘ | | ‘ | ‘
Step Dismeter Depth Angle |
+ | I[ I Il | \
1 [ 0 5 | I[ I || |  ——
2 [o 5 6 | Il I Il | }
3 60 Port Information i
4 fores o |[s0 Pat Dia  Deph  Fow Type  MetMName _onnoctnd ‘
: 1] | 10 Tk NET7 | ‘
7 ] . ]
o Spot face depth updated with Head Height ’\P’
|
’ \
10 < > |
" Plug Detail ‘
12 Head Height Ins. Depth Mar. Pressure |
Masimum Nose Diameter: 25732 [0.156 |05 | (6000 psi |
Thiead Detail
Step  Size Pitch Class Inclination
e —
Note
True
Update
Cancel Hide Preview
Edit Cavity dialog box : Updated spot face depth
MDTools" 960 User Manual

83



38. Replace Cavity

Replace a cavity located on a manifold with any cavity in the MDTools" library. The new cavity will replace the original at the same
position on the manifold.

1. MDTools 960 Replace Cavity X % @ ]
> Replace
The MDTools Select Library Mame Footprint/Cavity Mame e
. . Pressure Control-1S0 6264 ~ ~ ﬁ
Cavity dialog box Rexroth T-1A (i
displays Foetelmann Ball Valves T-13A —
plays. SAE Flanges-J518 T-1624 =
SAE PortsJ1926-1 T-162DP
; Sauer Darf T-1634 i
2. Select the cavity to Sereln Cartndge 150 7789 T-16A
replace. Servo Valve-150 10372 T-17A g
. Short Ports T-184 =
The Replace Cavity Slip-In Cartridge-130 7368 T-18AU
dialog box displays the | SL%: B ieo cree | |T-oa =
i T21A
MDTools llbrary' Walve Pattems-NFPA-T3.5.1 v T-22A
T-23A
3. Select the cavity from < > T-24A e
the library to replace Retain
the existing cavity. [] Crrill Diamneter il Depth
4. Select Replace All [] Replace All Similar Cavities
Similar Cavities
checkbox to replace all Eomporent D
the original cavities at Cancel
the same position on
the manifold.
The new cavity
automatically takes the
cavity ID from the T
existing cavity. H
7
5. Click OK. ]
MDTools replaces the Isometric
selected cavity on the MDTools Replace Cavity dialog box
manifold with the new & - P
cavity from the library. )
]
@
=

N

*lsametric

Cavity is replaced with the new cavity
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39. Rotate Footprint/Cavity

Rotate a footprint/cavity on the manifold surface.
The footprint/cavity is rotated by the specified angle, about the center of the parent cavity of the footprint.

1. MDTools 960 Rotate Footprint x ;_u {ﬁ E—E @ u,] 4 (;1)& Ef.j I;l
> Rotate
The Rotate Footprint

Select

dialog box displays. B | Footprin
2. Select a cavity on the Bolatelhy Degress

footprint. Cancel

When you move the

cursor over a cavity, it
will be highlighted. This
indicates the selected © @

cavity. @ @@
3. Enter the Rotation Q
Angle in degrees.

4. Click OK.
MDTools’ rotates the

footprint by the O ™ @

rotation angle entered,

about the center of
parent cavity of the @
footprint in a counter-
clockwise direction.

e EHT ek

i
Note: }

T *Top
e The parent cavity is

the cavity created at
the insertion point of a
footprint.

Rotate Footprint dialog box

e  MDTools displays the

center point only on
the parent cavity.

e  Display of the parent
cavity center point
enables you to identify
the parent cavity in a
footprint inside
SolidWorks.

0 @

e

E

Fme

1 ){
*Top
Footprint rotated by 90 degrees
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40. Match Properties

Match the properties of two or more cavities. You can match drill diameter, drill depth, drill tip angle, spot face/LS depth, cavity
inclination (Alpha and Beta), net name, and cavity machining information.

1. MDTools 960
> Match Properties
The Select Cavity Match
Properties dialog box
displays.

2. Select the source cavity.

3. Select the destination
cavities.

4. Click OK.
The Select Cavity: Match
Properties dialog box
displays.

5. Select properties you
want to match.

6. Click OK.
MDTools’ updates the
selected properties of
destination cavities with
that of source cavities.

Match Net Name

7.  Click the source cavity
port.

For example, Portl Net

8. Click the destination
cavity port.

For example, Port2 Net
MDTools displays a line
connecting the ports
selected to match the net
name.

9. Click ﬂ to delete the
selection.

VEST, Inc.

Select Cavity: Match

Select

h Source Cavi

Destination

0K

Properties * 6':-; ﬁ g_ﬁ @ t’] L % & [

ity

Cavities

Cancel

N

III\K
Flsometric
Select Cavity Match Properties dialog box
Match Cavity Properties > & (]
Cavity Dimensions Port Information
Dl Diameter [ Angle Beta Flow [ Type [ Met
[] Diill Depth [ Angle Apha Source Cavity Drestination Cavity
2 il Tip g Pot] —— Port1 X
] Dill Tip Angle
Part 2 Faort2 X
S'Face Depth Select Al \ Port3 [
Faortd X

Machining Sequence

Flsometric

Match Cavity Properties dialog box
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41. Move Cavity

Precisely relocate a cavity by specifying the X and Y values from the face origin. You can also move the cavity by entering
displacement values (delta X and delta Y).

1.  MDTools 960 XEPLBEB-T-v- -3

> Move

2. The MDTools Select %
Cavity dialog box v
s ]

displays.

Change Origin AY

3. Selecta cavity on the T

manifold. v

The Move Cavity dialog v
box displays.

MDTools® displays the
origin indicator on the
manifold face.

Current X and Y values
of the cavity location
from the face origin are
displayed in the dialog
box.

*lsametric

Move Cavity dialog box

Moving by Entering X and Y
Relocate the cavity by entering X and Y

4, EnterX,Y, or both, as
required.

5. Click OK.
MDTools relocates the
cavity to the new
location.

Moving by Entering AX and AY
Relocate the cavity by entering displacement.

6. Enter AX, AY, or both,
as required.

7. Click OK.
MDTools moves the
cavity by the AX and AY
values entered.

VEST, Inc. MDTools’ 960 User Manual
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41.1 Moving by Dragging Cavity in Model

Move a cavity by dragging the cavity in the model.

1. Select cavity Qo ymE@-J-6r-@ 8- =~ = B 3%
center displayed
as a yellow dot in
the model.

Or,
Select one of the
directional arrows to

move the cavity in the
desired direction only.

2. Drag the cavity to the
desired location.

M

Moving Cavity by dragging the cavity center point.

PN

Moving Cavity by dragging the directional arrow.
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41.2 Moving by Increment

Move a cavity by an incremental distance (0.05” /1.00 mm)

Click the scroll bar button.

For one click, MDTools moves the cavity by 0.05” /1 mm.

- Click the right scroll bar button to move
the cavity in the +ve X/Y direction.

- Click the left scroll bar button to move
the cavity in the —ve X/Y direction.

41.3 Moving the origin

Change the origin of a manifold face to move the selected cavity.

1. Click Change
Origin.
The Change Origin
dialog box displays.

2. Select a point to make
it the origin.

3. Click a cavity/face of a
cavity to move the
origin to the projection
of cavity center point
on the face.

4. Select the edges to
make X and Y-axis.

5. Flip the axis direction
by clicking the
corresponding flip axis
button.

Note:

In case of a rectangular
manifold, the Shift Origin
command can be used to
automatically pick the next
vertex as the origin.

VEST, Inc.

*Isometric

Change Origin dialog box

*Isometric

Origin changed and X and Y values updated

Change Origin
Automatic

Shift Origin
Manual
[% Origin
[} PSS
[% Yo

Move Cavity

POEPE O

@@ W

I Change Origin

Move

Note:

In case of a non-rectangular manifold, the command
automatically calculates a point nearest to the origin
on the face on which the selected cavity is placed.

This is taken as the origin and X and Y vectors are also
calculated accordingly. The procedure to change the
coordinate system is described in the next section.

b - @iy

v - @@ 0
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41.4 Move a Slot inside the cavity

Relocate the slot inside the parent cavity by entering a displacement.

1. MDTools 960
> Move
The MDToolse Select
Cavity dialog box
displays.

2. Select aslot on the
manifold.
The slot preview
shows the center
point and X and Y axis
arrow indicator.

3. Enter AX, AY, or both,
as required.

4.  Click OK.
MDTools relocates the
slot inside the parent
cavity.

Note:

Slot should not move
outside the parent cavity
maximum drill diameter.

VEST, Inc.

b

A

Move Slot dialog box

Slot moved at specified location
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42. Move Multiple

Move multiple cavities on a manifold simultaneously by entering the displacement along the common coordinate.

Cavities on the same or opposite faces can be moved along two coordinates and the cavities on perpendicular faces can be moved

along one coordinate.

MDTools 960
> Move
> Move Multiple
The Move Multiple Cavities
dialog box displays.

MDTools’ displays the
coordinate symbol,
indicating the direction of
axes on the manifold
origin.

Click the Select button for
Cavities.

Select the cavities you
want to move.

Text field to enter the
change in the location
displays on the dialog box.

Enter the displacement

along each available

coordinate.

If you select cavities on
perpendicular faces,
MDTools displays only one
field to enter displacement,
as the cavities have only
one common coordinate.

Click OK.

MDTools relocates the
cavities by the specified
distance and the
coordinate symbol
disappears.

Note:

Cavities can only be
moved along their
common coordinates.

Cavities on three mutually
perpendicular faces
cannot be moved.

For example, top, left, and
front.

The coordinate symbol is
created on the default
center point of the part
drawing.

If a block is created using
the Draw Block command,
then the coordinate
symbol displays on the top
left corner of the block.
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43. Align Cavities

Align two or multiple cavities on the manifold.
When you align two cavities on the same face, the cavities are aligned to the coordinate with the shortest distance.
When you align cavities on two perpendicular faces, the cavities are aligned with reference to the common coordinate.

MDTools 960

> Align

The Align Cavity dialog
box displays.

Select the Align
multiple cavities
option, if you want to
align multiple cavities.
Click These Cavities to
move and align with
another cavity.

Click With this cavity
to align the previously
selected cavity(s).
MDTools® shows a
preview of the cavity to
be aligned in the new
aligned location.

Click OK.

MDTools automatically
relocates the first
selected cavities to
align with the Selected
cavity.

Changing selection

You can easily change the
selection made for aligning
cavities.

To change the first cavity:

Click the Align These
cavities button to
change the first
selected cavities.

These cavities

Click the Align

With this cavity
button to change align
with this cavity.

With this cavity

VEST, Inc.
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Align Cavities > |

Align multiple cavities

Align

These Cavities

By | with this cavity
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Align Cavity dialog box
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44. Change Face

Relocate a cavity/footprint from one face of a manifold to another manifold face.

1. MDTools 960
> Change Face
The Change Face dialog
box displays.

2. Select the
cavity/footprint you
want to relocate.
The Specify Cavity
Location dialog box
displays.

Note:

e Ifyou select a cavity in
a footprint, then the
complete footprint is
relocated.

e  Select the point on the
manifold face, where
you want to relocate
the cavity and pick
connecting cavities.

MDTools® displays a
preview of the selected
cavity at the selected
point on the manifold.

3. Click OK.
MDTools relocates the
cavity/footprint to the
selected location on the
manifold.

Note:

When you relocate a
footprint using the Change
Face command, the main
cavity on the footprint is
created at the selected
location.

VEST, Inc.

Change Face * ;:5' ;f:-j ﬁ E'j @ t] Ly

Select

Cavity

z

Flsometric
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44.1 Change Slot Face with Parent Cavity

1.

MDTools 960

> Change Face

The Change Cavity/Footprint
dialog box displays.

Select the slot or a slot with
inserted cavity you want to
relocate.

The Specify Slot Location dialog
box displays.

Note:

When you select a slot in a
footprint, then the complete
footprint is relocated.

Select the point on the
manifold face where you want
to insert the slot with the
cavity.

MDTools’ displays a preview of
the selected slot with the
parent cavity at the selected
point on the manifold.

Enter the X and Y distance
from the block origin.

Modify the slot dimensions.
Default value of slot diameter
and slot width is the maximum
drill diameter of parent
cavity/2.

Slot diameter plus slot width
should not be larger than the
parent cavity maximum drill
diameter.

Modify the depth of the slot.
Default value is the parent
cavity depth + 0.5 inches/12
mm.

Select the orientation of the
slot from the axis or center of
the selected cavity.

Click OK.

MDTools relocates the
cavity/footprint to the selected
location on the manifold.

Note:

If a slot on an origin of
footprint is selected, then the
slot is relocated with the
footprint.

If a slot on a child cavity of
footprint is selected, then the
slot is deleted from the model
on relocation.
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Connect Slot to
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Depth I ®
Cancel
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Specify Slot Location dialog box

Slot and Parent cavity face changed at specified location
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44.2 Connect Slot to Existing Cavity

Connect the new slot to an existing cavity in the manifold.

1. Click the selection
button for cavity in the
manifold.

2. Select the connecting
cavity.

3. Select the connecting
port on the cavity.
MDTools" automatically
relocates the slot with
cavity to port canter
and displays the slot
diameter, width and
depth.

4.  Modify slot
dimensions.
Default value of the
slot diameter is the
connecting cavity port
diameter.

Slot diameter plus slot
width should not be
larger than the parent
cavity maximum drill
diameter.

5. Modify the depth of
the slot.
Default value of the
slot depth is the center
distance between the
parent cavity and the
connecting cavity.

Slot depth should not
be less than the center
distance between the
parent cavity and the
connecting cavity.

6. Click OK.
MDTools relocates the
slot with cavity at the
specified location and
connects the slot to the
selected connecting
cavity.

Note:

e  The Connect slot to
cavity option only
works for cartridge
valves.

e  Orientation of a slot
depends upon the
connecting cavity axis.
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Specify Slot Location

Face and Location

[ | Face

Connect Slot to

Dimensions
e ]l |

T

Depth |

h Cavity Port |4

Cancel
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Positioning the Slot on the connecting cavity center

Slot face changed and connected with cavity
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45. Swap Cavities

Interchange the location of two cavities on a manifold.

1. MDTools 960
> Change Face
> Swap Cavities
The Swap Cavities
dialog box displays.

2. Select the cavity you
want to swap.

3. Select the cavity with
which you want to
swap the last selected
cavity.

4. Click OK.

Location of two
cavities is interchanged
on the manifold.
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Swap Cavities x 2

Swap
This cavity

B | with this cavity
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Swap Cavities dialog box
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Cavities swapped using the Swap Cavity command
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46. Constrain Cavities

Constrain a cavity to another cavity on the manifold or constrain a cavity to a selected manifold edge.

Automatically updates the location of connecting holes when you relocate the main cavity.
The UnConstrain feature enables you to unconstrain the cavity and relocate the cavity independently.

MDTools 960
> Constrain

The Constrain Cavities
dialog box displays.
The Cavities selection
is the default option.

Constrain Cavities

1. Select the cavities you
want to constrain.

Note:

To constrain cavities to
another cavity, first select
the cavity to which you
want to constrain.

2. Click Done to finish
the cavity selection.
The Constrain and
UnConstrain buttons
are enabled.

3.  Click Constrain.
All the cavities are
selected after the first
cavity is constrained to
the first cavity.
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Cancel
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Constrain Cavities dialog box
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Cavities Constrain
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R Edges

Cancel
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Constraining Cavities to a Manifold edge

1. Click the Edges
selection.

2. Select the edges to
which you want to
constrain the selected
cavities.

3. Click Constrain.

All the selected cavities
are constrained to the
selected edges.

Constraining All Cavities

1. Click the All cavities
selection.

2. Click Constrain.
All the cavities are
constrained to the first
cavity inserted on the
manifold.

Note:

The center point of the
cavities becomes invisible
on constraining the cavities
to another cavity or an
edge.

UnConstraining Cavities

1. Select the cavities you
want the constrains to

be removed.

2. Click Done to finish the
selection.

3. Click UnConstrain.
MDTools’ unconstrains

the selected cavities.

UnConstraining All Cavities

1. Click the All cavities
selection.

2. Click UnConstrain.
MDTools unconstrains
all the constrained
cavities on the
manifold.
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47. Suppress Cavity

Suppress an unsuppressed cavity/footprint and vice versa.
When you suppress the cavity, MDTools® automatically suppresses all the features used to create the cavity.

MDTools 960
> Suppress

The Suppress Cavity
dialog box displays.

The Select Cavity option
is selected by default.

Suppressing cavities

1. Selectthe
cavity/footprint you
want to suppress.

2. Click OK.

MDTools suppresses
the selected cavities.

Un-suppressing Cavities

1. Selectthe
cavity/footprint you
want to un-suppress.

2. Select the cavity from
the browser.

3.  Click OK.
MDTools un-suppresses
all the selected cavities;
if the cavity belongs to
a footprint, then the
complete footprint will
be
un-suppressed.

Note:

kOB O v R -

(Un)Suppress Cavity
Select
Cavities g-é:-g\u’
T-Port

Clear Selection

[Un]Suppress Complete Footprint

Cancel

*lsometric

Suppress Cavity dialog box

G ElR|[¢[&
Model Cavity Library HyDraw Schematic
Cavities  Nets

) Samplelanifold ~
=~ ToP

Edit
Stretch And Incline

Move

(0 2 Delete
@ 5 Suppress
@) A%
(@) M2
(&) PLUGH v
PortInformation ]
‘ Port Fow  Type Net Name
1 |8 [Pesare  [neET2

Save

FIsometric

Selecting cavities from the browser

e  Use the Select Footprint option to suppress or un-suppress the whole

footprint.

o |f the Select Whole Footprint option is not checked, then the command
suppresses/un-suppresses only the selected cavity of the footprint.

e You can suppress/un-suppress multiple cavities by using this command.

e You can reselect a cavity to remove the cavity from the selection list.
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48. Delete

Automatically delete the selected Cavities/Footprints/Undercuts/Slots/O-ring grooves.
MDTools’ cavity consists of multiple SolidWorks features.
All the features used to create the cavity/footprint are automatically deleted.

1. MDTools 960 Delete Cavity X {j @ t] 9 % & I;I
> Delete ——

The Delete Cavity Aot
i
dialog box displays. VeS| Co-Pat

2. Select
Cavities/Footprints/
Undercuts/Slots/

[] Delete Complete Faotprint

O-ring grooves, you
want to delete.
When you move the
cursor over a cavity, it
is highlighted. This
indicates the selected
cavity.

SmeEleR

You can select multiple
cavities at a time and
delete all the selected
cavities in one
operation.

You can reselect a
cavity to remove it b

from the selection list. I
T

Or

*1sometric

Click Clear Selectionto  Cavity highlighted after selecting the cavity
clear all selected - —
cavities. Delete Cavity X [ @ t] 1’ % & I;I

Select

3. Select the Delete Coviiee |27

Complete Footprint
option to delete the
whole footprint.

Teb)

E

Clear Selection

4. Click OK. Delete Complete Footprint
MDTools deletes all the

features used to create
cavities/footprints in
SolidWorks.

e

Note:

e |f the parent cavity of
a footprint is selected
and the Select
Complete Footprint
option is not checked,
the footprint is not
deleted.

. If the cavity has slots, I
O-rings, or undercuts 7
attached to it, then all

these features will also
be deleted with the Deleting whole footprint

cavity.

*lsometric
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49. Delete Component Outline

Delete a component outline around the selected cavities/footprints that are created using MDTools".

1. MDTools 960 Delete Qutline X ;_: ﬁ E—E @ t] W % & ;I
> Delete oot
> Delete Outline

The Delete Outline Cavitiez/Footprints

dialog box displays.
i

2. Selectthe
cavities/footprints
from which you want
to delete the
component outline.

3. Click OK.

MDTools automatically
deletes the component
outline around the
selected
cavities/footprints.

Mol e

*Isometric

Delete Outline dialog box
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Ameal ek

Flsometric
Component Outline automatically deleted
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50. Connect Cavity

Interactively create connections between cavities.
If a connection is not possible without relocating the cavity, then MDTools® automatically relocates the connecting cavity to the port
center. In case of a bottom port, MDTools relocates the connecting cavity to the full diameter depth of the second cavity.

1. MDTools960 Connect Cavities X g ff] @ % & I;I
> Connect Cavity o =
The Connect Cavities dialog ﬁ
®e[lss | N
box displays. ly | Cavity < > =
vepzs ]
2. Select the cavity to -
Connect cavity to e
connect. _ .
Select the cavity you want b | covtt por [T o] et | KB €T
to move anq connect to 5] covivz For - B Bt il
another cavity.
Eneray Efficiency
3. Select connecting cavityl. [ Optimize Diameter [] ©rtimize Degth
4. Select the connecting port
. With minimum wall thickness
on cavityl. e [ wiall Thickness
Note: | Cavity ol |||® )
If the connecting cavity is not a ok
cartridge valve cavity or if you
select a port area of the cavity,
then port number will appear by
default.
¥
5. Click the selection button 1'—1
for cavity2.
6. Select connecting cavity2. *Right
7. Select the connecting port  Connect Cavities dialog box
on cavity2.
MDTools automatically
relocates the cavity to the
overlapping center of the Cavities connected using the Connect Cavities command
two cavity ports.
8. Select Energy Efficiency
options to make an energy
efficient connection.
9. Click OK.
MDTools relocates the first
cavity (cavity to connect)
and updates the depth for
all the cavities to create the
specified connection.
Note:
e  MDTools automatically selects the drill diameter when
you connect the cavity to a side port of another cavity.
e Net name of all the cavities are updated with the net
name for the selected port on cavity1l.
e If the net name for the selected port on cavityl is not
defined, then the net name for the selected port on
cavity2 is used.
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Position the cavity

1. Click the Relocate to
center button to locate
the cavity on the port
center of cavityl.

2. Click the Relocate to
side button to relocate
the cavity to the side.

3. Click the Flip side
button to flip the sides.

VEST, Inc.

Connect Cavities X s - E:] - % & -~
Select i
ey xefi7 P >
Y € 328 >
Connect cavity to 2
Coipen Gl
"
Cavity?2  Port Dl D RelocatetosiEI —
Emergy Hficiency
[ Optimize ismeter [ Optimize Depth
With minimum wall thickness
wall Thickness
B ey [ 2 [l [ 8] form
N
L.
*Front 4
Positioning the cavity using the Relocate to side option
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Position with minimum wall thickness

Position the cavity to
connect while assuring
minimum wall thickness
with an existing cavity on
the manifold.

1. Click the selection
button for cavity.

2. Select an existing
cavity on the manifold.

3.  Click the Move to side
button to position the
new cavity away from
the selected cavity axis.

4. Click the Flip side
button to change the
side, if required.

5. Repeat the above steps
to position the cavity
with minimum wall
thickness from a
second cavity on the
manifold.

Note:

Choose the Locate below
cavity tip option to locate
the cavity with the
minimum wall thickness
from the tip of an existing
cavity.
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51. Angular Connection

10.

Create a connection between two cavities using an angular drill. MDTools® creates an angular drill at the appropriate angle to make
the best possible connection between two selected cavities.

MDTools960
> Angular Connection
The Angular Connection dialog box displays.

Select Cavityl, the connect button.
Select the cavity from which you want to
make an angle drill.

Select the port of the first cavity.
Select the port of the first cavity you want to
connect with the second cavity.

Select Cavity2, the connect button.
Select the second cavity to which the first
cavity is to be connected by angle drill.

Select the port of the second cavity.

Select the port of the second cavity you want
to connect to the selected port of the first
cavity.

Enter the component ID for the angular
hole.

Select the angular precision you want to set
for the angular holes.

Enter the preferred drill diameter.

If possible, MDTools creates the angle hole
with the specified diameter; else, it displays
the maximum possible diameter.

If Energy Efficient options is checked then
MDTools will automatically calculate the
preferred diameter to connect the cavities.

Click OK

If there is a possibility of an angular
connection between the selected ports of the
selected cavities, then a dialog box
displaying the maximum possible diameter
for the angular hole displays. Otherwise
another dialog box with message, ‘Cannot
Connect Ports’ displays.

Click Yes.

MDTools automatically creates an angular
connection between the selected cavity
ports.

Note:

Change the diameter, if needed, to
accommodate the flow for the connection.
Diameter of the connecting angular drill
cannot be changed to a value larger than
the calculated diameter.

Angular connection can only be created
between cavities located on the same face
or on perpendicular faces.

Cavities located on opposite faces cannot be
connected using the Angular Connection
command.

To create a simple angle hole, select the No
Compound Angle Hole option.

Set the required default option from the
MDTools Options dialog box.
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Stamping Text

52 Create/Edit Stamping Text
53 Copy Stamping Text

54 Align Stamping Text
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52. Create/Edit Stamping Text

Create client graphics text and represent text embossing on the manifold.

1. MDTools 960
> Stamping Text

The Create/Edit
Stamping Text dialog
box displays.

2. Select the cavity.
MDTools’ displays the
component ID of the
selected cavity as the
default text.

You can change the
stamping text,
if required.

3. Select the stamp
location.

4. Enter text Height.

5. Select text Rotation.
The default text
rotation is 0.

6. Select Cosmetic option
to create a sketch text
feature, otherwise
engraved text will be
created.

Click Stamp.

8. Repeat the above
steps to create all the
stamping text on the
manifold.

~

Note:

When designing a manifold
with a large number of
cavities, it is recommended
to use the ‘Create text only’
option.

VEST, Inc.

Create/Edit Stamping Text

Create Edit  Display
Stamping Text

‘VEST,hc,

Select

Text Propertics

=
~

Height

Fotton

Depthof Cut |0.04
Cosmetic

Attach to this Cavity x <[s838 |>

in
Degrees
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Create/Edit Stamping Text dialog box

Text Stamping on manifold
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52.1 Show / Hide Stamping Text

1.

Select the Display tab
on the Create/Edit
Stamping Text dialog
box.

Select the appropriate
face.

The All Faces option is
selected by default.

Select the required
Show or Hide option.
Select the Show option
to display the text or
select the Hide option
to hide the text.

Click the Show/Hide
stamping text option.
If the Show option is
selected, MDTools®
displays all the
stamping text on the
selected faces; else, all
the stamping text on
the selected faces is
made invisible.
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Create/Edit Stamping Text

Creaste Edt  Display

Show/Hide Text on Stamping Text
Al Faces ® shew O Hide
[ TopFace Update Display
[] Front Face
[] Bottom Face
[] Left Face
[] Right Face

[] Back Face

xPd@B@ -0-v-@&-0-

*Front

Display Stamping text
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52.2 Edit Stamping Text

1.

Select the Edit

tab on the
Create/Edit
Stamping Text
dialog box.
MDTools’ lists the
stamping text on the
manifold.

Select the text you

want to edit.

MDTools highlights the
selected stamping
text in the model.

Click Edit.

The Edit Stamping Text
Properties dialog box
displays.

Change the Cosmetic
text option, if
required.

Change the text
properties.

Click Save to save
modification.

Delete Emboss Text

7.

8.

Select the text you

want to delete.

Click Delete.
MDTools deletes the
selected text from the
list and updates the
text display.

Create/Edit Stamping Text

Create Edt  Display

Stamping Text Attached Cavity ~

28
M2

28

T
)
c2
C1
4
M &

Edit &l Delete

Edit Stamping Text Properties

Stamping Text

Al

Select

[% New Cavity to attach
B | New losation

Texd Propetties

Ruotation 0 ~  Degees

Depth of Cut in

[] Cosmetic

Font Style

Cancel

*Front

Editing Stamping text

52.3 Edit All Stamping Text

1.

Click Edit All button.
The Edit All Stamping
Properties dialog box
displays.

Select Maintain
Existing Text Height.
or

Enter the text height to
change all the
stamping text inside
the model.

Click Font Style button
to change font style, if
required.

Select the Cosmetic
option to convert all
texts to texts without
engraves.

Click OK to apply the
changes.
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Wairtain Existing Text Height

Text Height 0.2 i
[] Cosmetic

Fant Style

Cancel

Edit All Stamping Properties dialog box
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53. Copy Stamping Text

Create multiple copies of the selected stamping texts on the manifold at specified distance from the location of selected texts.
Various properties of the selected texts also get copied.

1. MDTools 960 Copy Stamping Tedt X PHELPBR - B-v & 2-
> Stamping Text Select N
> Copy Stamping StenpraTeroCopy | 0|
Text Count
The Copy Stamping
Text dialog box
displays.

2. Select stamping texts
to copy.

3. Enter values for AX
and AY.

4. Enter count number to
set the number of
copies.

5. Click OK to create the
copies of the selected
stamping texts.

Note:

If the last letter is a number,
then the newly copied text
automatically increments
the count.

However, if the last letter is LPELPEBE-D-v- @&-0-
an alphabet or a special
character, then suffix a
number starting from ... and
then increments the
number, per the count.

*Front

Copy Stamping Text dialog box

*Frent

Stamping texts copied
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54. Align Stamping Text

When you align two stamping texts on the same face, the texts are aligned to the coordinate with the shortest distance.
When you align two texts on two perpendicular faces, the texts are aligned with reference to the common coordinate.

1. MDTools 960
> Stamping Text
> Align Stamping Text
The Align Stamping
Text dialog box
displays.

2. Select the stamping
text to be moved in
order to align it with
the other stamping
texts.

3. Select the stamping
text along with the
previously selected
stamping text to be
aligned.

4. Click OK to align the
two selected texts.

VEST, Inc.

PEAPE © v O& O

Align Stamping Text X

Align

This Stamping Text
With this Stamping Text

S e

FErent

Align Stamping Text dialog box

PRAPE U v 08 T

bl | ) N E=ASS

*Front

Selected texts are aligned
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54.1 Alignment of Stamping Texts

The Stamping text is aligned in three ways:
Same face — shortest distance alignment
Perpendicular face — common axis alignment
Opposite face — point to point alignment

The left bottom corner of the textbox is taken as reference point for all alignment calculations.

1 Same Face Alignment

When Text 1 and Text 2 are
on the same face, then the
shortest distance is
calculated.

e  If the vertical distance
is shorter than the
horizontal distance,
then the vertical
alignment takes place.

. If the horizontal
distance is shorter
than the vertical
alignment, then the
horizontal alignment
takes place.

The relocation of Text 2
is shown in dotted
lines.

Same Face Alignment

2 Perpendicular Face Alignment

When Text 1 and Text 2 are
on perpendicular faces,
then Text 2 is aligned with
Text 1 on the common axis
of both faces.

The relocation of Text 2

is shown in dotted
lines.

Perpendicular Face Alignment

3 Opposite Face Alignment

When Text 1 and Text 2 are
on opposite faces, then Text
2 is aligned with the
reference point of Text 1.

The relocation of Text 2
is shown in dotted
lines.

VEST, Inc.

Opposite Face Alignment
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55
56
57
58
59
60
61

Update Block

Minimize Depth

Apply Manufacturing Precision
Generate Machining ID

Assign Net

Manage Colors

Recolor Cavities

Remove Color
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s[EE[e[€&B

Model  Caviy Library  HyDraw Schematic
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55. Minimize Depth

Ensure minimum drill travel in empty cavity space.

You can also reduce the drill depth to a minimum and remove any extra drilling created during the layout process.

1. MDTools 960
> Minimize Depth
The Minimize Drill
Depth dialog box
displays.

The All Cavities option
is selected by default.

2. Click the Cavities
selection button and
select the required
cavities, if you do not
want to minimize the
depth of all the
cavities.

3. Enter the minimum
break tolerance.

4. Click OK.

MDTools* updates the
drill depth of all the
selected cavities to the
minimum specified.

Note:

e |f two cavities
connecting another
cavity intersect inside
the empty cavity
space, then MDTools
will not be able to
minimize the drill
depth of connecting
cavities.

In this case, you need
to remove all such
intersections inside
the block, prior to
running this command
to get the best result.

e If Energy Efficient
Connection option is
enabled in MDTools
Options, then program
will use the depth
required for energy
efficient connection at
bends.

VEST, Inc.

Minimize Drill Depth
Select
All Cavities

B§ | Coavitins

X
Min. Break Tolerance
/
N %E?
o

PEAPE - © v @@ -2~

N

.|

*Right

Minimize Drill Depth dialog box

N

.

*Right

Drill depth reduced to the minimum

PEAPE U v 0@ -

Connection in
void area
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56. Apply Manufacturing Precision

Change the precision for cavity location, drill depth, and the angle value of angle holes.

x| BEZPE-D-v-&&-0

MDTools 960 Update Precision
> Precision Precisen
Location /}- .
The Update Precision 3123 = -
. . S
dialog box displays. Dril Depth 1
3123 v \s ;%Nr
Location L] Depth To Tin
Inclination
Select the desired location 11 v
precision from the Location
Precision drop-down list. Cancel
Drill Depth

Select the desired drill
depth precision from the
Drill Depth Precision drop-
down list.

Inclination

Select the desired angle
precision from the

Inclination Angle Precision .
drop-down list. i
T
“lsemetric

If you do not want to
change any of the precision
values, use the default Do
Not Change option.

Update Precision

Click OK.

MDTools* updates the
location, drill depth,
and the angle values
(both Alpha and Beta)
of cavities.

Note:

e When you apply location precision, cavities will be
relocated with respect to the default co-ordinate system.

e In case of footprints, MDTools applies location precision
on the cavity marked as ‘dimension from this cavity’.

e When updating the location, MDTools relocates the
complete footprint and the relative distance between the
cavities in the footprint remains the same.

CAUTION!

If you use cavity location precision (e.g. 2.12) less than that (e.g.
3.123) used for the side port locations of cartridge valve
cavities, then the holes connecting the side ports of cartridge
valve cavities may cut outside the port area.
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57. Generate Machining ID

The Machining ID command enables you to automatically generate machining IDs for all the cavities on the manifold based on the
diameter or distance naming options, and one of the four alternative numbering options.
You can select between upper and lower case alphabets for cavity machining IDs.

The Generate Machining ID command depends on the following.

- The naming option selected
- The naming (numbering) scheme selected
- The face on which the cavity is located

-Keep Existing Machining ID option selected

MDTools 960 Generate Machining ID
> Machining ID

Naming Scheme

The Generate Cavity
Machining ID
dialog box displays. (O 14,18, 241,242, 28

(01,264,283, 4.

(O a8, AB1, ABZ, B4, BB...

(®) 101,102, 201, 202, 203...
Group Idertical Cavities

Change Face Mame

Sort by

() Diameter (® Distance
Text

(®) Upper Case () Lower Caze

Cavity Machining 1D

6 01 A

——
L Count - Alphabet

Index - Mumeric Cavity Mame

—-————+ MNurneric Face Mame
O,

;. GO0A 6O1B |

" soic 602  goip

Generate Cavity Machining ID dialog box

1. Select Naming Scheme.
o 1,2A, 2B, 2,4..
e 1A, 1B, 2Al1, 2A2, 2B...
e AA AB1,AB2, BA, BB...
o 101, 102, 201, 202, 203...
2. Select the Group Identical Cavities option,

if required.

Note:

3. Grouping is not applicable for scheme
1, 2A, 2B, 2,4..

4. Use the Change Face Name option to configure the face
name.

5. You can have Alphabetic or Numeric Face name.

6. MDTools’ generates cavity-machining ID based on the
selected option.
The cavities on the different faces of the manifold are
named in the default order of faces i.e.
A B,C,D,E andF.

7.
8.

9.

Select the Sort by option

Diameter
Cavities with smaller diameters
(in StepO0 or Step12) are assigned smaller numbers. Cavities
are sorted by diameter.

Distance

Cavities closer to the face origin point are assigned smaller
numbers. Cavities are sorted by distance from the face origin

Select the Keep Existing Machining ID option, if you want to
retain an already existing assigned machining ID when a manifold
is revised.

This option will be unavailable if:

Current naming scheme is different than last used naming scheme
when a manifold is revised.

or

Face names are different than the last used face names to assign
machining IDs when a manifold is revised.

10. Click Generate Cavity Machining ID.
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Cavities can be named using four different naming schemes.

Naming Scheme:

1,2A, 28, 3,4 é
]
e Name of the cavity is a |
Number.
e  Countis an alphabet
and Naming option: Diameter
The number is incremented
with each non-identical cavity
found on the face starting with
the cavity found with the
smaller diameter on the first
face. Naming Scheme: 1,2A, 2B, 3, 4
Naming Scheme: e
1A, 1B, 2A1, 2A2, 2B a
5
e Name of the cavity is a |
Numerical Face Name +
Alphabetical Cavity Name.
e  Countis an alphabet
and Naming option: Distance
Naming Scheme: 1A, 1B, 2A1, 2A2, 2B
Naming Scheme: &
AA, AB1, AB2, BA, BB §
E
e Name of the cavity is an e
Alphabetical Face Name +
Alphabetical Cavity Name.
e  Countis an alphabet
and Naming option: Diameter
Naming Scheme:AA, AB1, AB2, BA, BB
Naming scheme: &
101, 102, 201, 202, 203 g
Name of the cavity is a Numerical €

Face Name + Numerical Cavity
Name.

Naming scheme: 101, 102, 201, 202, 203
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NOTE

Number: The number is incremented with each non-
identical cavity found on the face starting with the
smallest cavity on the first face.

Number + Alphabet: The number designates the face
name. The alphabets are incremented in alphabetical
order (alphabets | & O are not included) with each non-
identical cavity found on the face.

Alphabet + Alphabets: The first alphabet denotes the face
name, the second set of alphabets are incremented in
alphabetical order (alphabets | & O are not included) with
each non-identical cavity found on the face.

Count: Count shows identical cavities. The count can
either be a number or an alphabet.

Working: Keep Existing Machining ID

New cavity inserted

Insert/Copy/Copy multiple

If the new cavity is identical to a group of existing cavities
on the face (Whole manifold if Naming Scheme 1, 2A, 2B,
3, 4 is used) then add the cavity to the group and assign
new machining ID after the last ID used in group.

Assign new machining ID after the last ID used for the face
(Whole manifold if Naming Scheme 1, 2A, 2B, 3, 4 is used).

Cavity deleted/suppressed

No change required.
Deleted ID will be missing in the new list.

Cavity face changed

VEST, Inc.

Change Face/Swap cavities

If Naming Scheme 1,2A, 2B, 3, 4
(no face name in ID) is used then no change is required.

Consider it as a new cavity and update ID
according to the Note section,
New cavity inserted.

Cavity dimensions changed

Edit/Stretch/Add drill/Add counterbore/ Match
properties/Flush Plugs/Replace etc.

If a cavity does not belong to a group of identical cavities,
then no change is required.

If a cavity belongs to a group of identical cavities then,
If same change is applied to all then no change is
required.

Split the group and retain ID of cavities in the sub group
with majority.

Consider others as new cavities and assign new ID
according to the Note section, New cavity inserted.

Note:

If more than one sub groups have number of cavities=max,
then retain the IDs of sub group (number of cavities=max)
whose dimensions are not changed.
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58. Assign Net

Automatically assign the nets (flow paths) name and net color inside the manifold.

MDTools® automatically displays all nets with the default net color.
QAYmE @ 6 @88

MDTools 960
> Assign Net

Automatically
assign the MDTools
default net name
for all the net flow
paths in the
manifold data file.

Display the net flow
path with the
MDTools default net
color in the
manifold.

The MDTools
Connectivity Browser
shows all the assigned
net names.

Note:

Change the default Net
colors from MDTools
Options.

VEST, Inc.

Flease wait...

¥

N

Flsometric

Assign the Net (flow path) name

IR S =

L |19 || O [ 5[ E2 | 1

SIEIR[¢[S]R]

Model | Caviy Library | HyDraw Schematic

Cavites | Nets

(D) Samplelfanifold SLOPRT
-4 NET-1
&) NET-2
- NET3
4P NET-4
- NETS
-4 NETS
@@ NerT
4P NET-S
- NET-9

Lo T

X

A

*Isometric

Connectivity Browser displays the assigned net name
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59. Manage Colors

Toggle the nets (flow paths) color display between ‘on’ or ‘off’. You can also change the color of nets inside the manifold.

MDTools 960
> Manage Colors

The Net Display dialog
box displays.

MDTools*
automatically assigns
default colors for all the
nets.

Net visibility shows the
‘on’ or ‘off’ status of
the net.

Show/Hide Selected Net

Show or hide a single net in
the manifold.

You can select one net at a
time.

1. Select the net from the
list.
MDTools displays the
net name and color on
the dialog box.

2. Click Show to display
the selected net.
MDTools displays the
selected net with the
selected net color.

3. Click Hide to hide the
selected net.
MDTools hides the
selected net.

Show/Hide All Nets

Show or hide all the nets in
the manifold.

4.  Click Show All.
MDTools shows each
net in the manifold
with a different color.

Show/Hide Bolt Holes and
Locating Pins

Show or hide bolt holes and
locating pins color in the
manifold.

5. Click the Show button
in the Bolt Holes &
Locating Pin Color
section.

MDTools displays the
bolt holes and locating
pins on the manifold.

VEST, Inc.

Net Display

x |68 @ W

Net Name Net List

Net Color  Met Visibility

NET-2 2A2,L
NET-3 261,52
NET-4 2B2.C1
NET-S 34 M1
NET6 3-8, M2
NET-7 3T, 42 51, A1, PLUG. T
NET-8 53, PLUG2
NET-9 54,02
Selected Net Color
Met Name:  MET-1 B | Hice Show Al
Bolt Hole & Locating Pin Calor Dead Area Color £

Hicle:

Status  Completed

Color Cavities

Cancel

*lsometric

Net Display dialog box

Flsometric

Nets displayed with different color
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N Net Display x|@BEW-v-@-2
ote:
Net Name Net List Net Color  Net Visibility
Use the Hide button to NET-1 241,37, 41, P.PLUGH I o
. T NET-2 2A2 L On
sywtch off the visibility of a NeTs B2 -
single net. NET-4 82,01 On
. . NETS A, M1 | &
Use the Hide All option to NET$ 38 M2 B o
switch off the visibility of all 3142 51 A1 PLUGE. T on |
NETS 53, PLUG2 B o,
the nets. NETS 54,02 o
Selected Net Color
Change Color Net Name:  HET-7 |:| Hide Show Al
Change the COIOr Of_netsf Bolt Hole & Locating Pin Calor Dead Area Color £
bolt holes and locating pins, i e
dead areas in ports, and
cartridge valve cavities. Status - Cofrpleted
v
6. Click the Color button. To change the color
The Color dialog box v
displays. To change the color
! of selected Net
3 To change the color of Bolt
"le Holes and Locating Pins
Note: t

*lsometric

*  Click the Color button Manage Colors: Change color

to change the net
color of a selected net.

e  C(lick the Bolt Hole &
Locating Pins Color
button to change the
color of bolt holes and
locating pins.

e  Click the Dead Area
Color button to change
the color of dead areas
in cavities.

7. Select the required
color from the Color
dialog box.

8. Click OK.

MDTools*
automatically updates
the color and the net
display.

Note:

You can also change the
default Net colors from
MDTools Options.
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60. Recolor Cavities

Shade or update the shading of cavities on the manifold.

PRaPEB. 0 v @& T

MDTools 960
> Recolor Cavities

The Recolor Cavities
message box displays.

MDTools* shades all the
cavities on the
manifold.

Note:

You can terminate the
Recolor Cavities command
by pressing the Esc key.

A

“Isometric

Recolor Cavities

PN

Flsometric

Cavities shaded automatically with their net colors
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61. Remove Color

Remove the shading of cavities on the manifold.

Removing Cavity Shading
MDTools 960

> Recolor Cavities

> Remove Color

MDTools removes the
shading of all the
cavities on the
manifold.

FIsometric

Remove color of the Cavities
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Display Options

62 Locate Cavity

63 View a Net

64 Display Cavity ID

65 Display Cavity Center

66 Display Envelope/Outline
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62. Locate Cavity

Easily locate cavities inside the model by selecting the cavities from the list.

Locate Cavity X J: ;i: & Ej @ t] 4 9;} & l;l
1. MDTools 960 O
> Locate Cavity ET— i
38 m
The Locate Cavity A =
dialog box displays with | |#2%
the list of cavities in the o
manifold 7
Al
2. Select the cavity name @ .
in the IiSt' Clear Highlight
MDTools" highlights the —

selected cavity.

3. Select the next cavity
you want to locate.

MDTools highlights the
selected cavity.

4. Click Clear Highlight to

clear the highlighted
cavities. z‘J\

5. Click OK. “Isametric
Locate Cavity dialog box
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63. View a Net

Locate a position or an area on a selected manifold face where a cavity can be placed to connect with a selected net.

MDTools® displays the cavities/ports in the selected net in green and all other cavities/ports in the Dead Area color.

1. MDTools 960
> View a Net
The View a Net dialog
box displays with the
list of nets in the
manifold.

2. Select the net from the
Net name list.
MDTools displays the
area in the selected net
in green, and all other
nets and dead areas of
cavities in the default
color for Dead Area.

The default color for
Dead Area can be
changed through,
MDTools Settings >Net
Display.

3. Select a face.

4. Click the face where
you want to place a
cavity to connect with
the selected net.
MDTools displays the
selected manifold face
parallel to the screen.

Note:

Use the Rotate button to
rotate the block.

Reset to the Net Color

Click the Reset to Net Color
button to revert to your
default color setting for
nets.

MDTools resets the
display to the default
net colors
automatically.

Note:

Default colors are the colors
assigned to the nets in
MDTools Options or in Net
Display.

VEST, Inc.

View a Net

Select Net Name

Select face

Top

Left Front Right Back
Bottam c@j

Status  Completed

Reset to Net Calar

oK

Cancel

N

A

*Isometric

View a Net dialog box

View a Net

Select Met Name

x| PAdadE ©- v @& -

&

Select face
Top
Left | Front || Right || Back

Status  Completed

Reset to Net Calor

Cancel

H

L.

*Bottom

Areas in the selected net displayed in green
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64. Display Cavity ID

Display the cavity ID at the center of a cavity. This enables you to easily identify the cavity on the manifold. You can show or hide
cavity IDs of cavities on selected faces or the cavity ID of a selected cavity.

1. MDTools 960
> Cavity ID
The Display Cavity ID dialog
box displays.

2. Select the display option.
Component ID is selected
by default.

3. Select the faces.
Front and Top faces are
selected by default.
Select the All option to
display the cavity IDs of all
the cavities on the
manifold.

4. Select the Show or Hide
option.
The Show option is selected
by default. Select the Hide
option to hide the cavity ID.

5. Click Font to change the
font style.
The Font dialog box
displays with default styles.

Font  Arial
Style  Regular
Size 16
Color Black

6. Change the font
properties, if required.
7. Click OK.
MDTools’ displays the
cavity ID on the cavity
center.

Show/Hide Single Cavity ID

1. Click the Cavity selection.

2. Select the cavity.
MDTools displays the cavity ID
on the cavity center.

Note:
The cavity ID is always displayed
parallel to the screen.

VEST, Inc.

Display Cavity ID X

Display
@® Component D () Machining ID

(O Port &pplication Name

Select face Select
Front &
Top

Bottom

Left Fort
Riight

Back

Hide Show

Cavities

Cloze

Flsematric

Display Cavity ID dialog box

*Isometric

PELAD -

PELBE ©

Cavity ID displayed at the center of cavities
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65. Display Cavity Center

Change the visibility of the cavity center points.

MDTools 960
> Cavity ID
> Cavity Center

To Hide a Cavity Center

1. Select the Hide option.

2. Click OK.
MDTools® makes the cavity
center points invisible.

To Show a Cavity Center

1. Select the Show option.

2. Click OK.
MDTools makes the cavity center
points visible.

Note:

When you hide or show the cavity
center points, MDTools hides or
shows all the cavity center points.

If you want to hide or show the center
point of a single cavity, then you need
to do it manually.

Show/Hide Center Point Manually

The visibility of a cavity center point is
controlled by the visibility of the
sketch containing the cavity center
point.

1. Select the sketch containing the
center point from the SolidWorks
browser.

When you select the sketch, the
center point is highlighted.

2. Right-click the selected sketch.
3. Select Hide/Show from the
context menu.
If the center point is visible, then
it becomes invisible, if it is
invisible, then it becomes visible.

Note:

e The cavity center point is inside
the second unconsumed sketch
above the revolve feature of the
cavity.

e The name of the revolve feature
is the Cavity ID-Cavity Port
application name, so you can
easily identify the revolve
feature for a particular cavity.

VEST, Inc.

Display Cavities Center X PRLBEF- O

@® Show O Hide

Cancel

*Isometric

Show / Hide Cavities Center dialog box

% Bl & & |
v
v () 2a-cv A

[ () Sketch2s
[ Sketch27
v () L-Port
[ () Sketch2g
[ Sketch30
+ (@) P-Port
[ () Sketch32
[ Sketch3z
() M1-Port
[ () Sketch3s
[ Sketchis }
v () M2-Port
[ () Sketch3g
[ Sketchzo
» (@) 4oy
[ Sketch42
» (@) s-ov
[ () Sketchdd
[ Sketchas

> () 28-cv \

[ () Sketchd? v

b3

Flsometric

Controlling the visibility manually
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66. Display Envelope/Outline

Toggle the visibility of component outlines and footprint envelopes on the manifold.

1. MDTools 960 Display Envelope/Outline x PELAABE -D-v- Q-2
> CaVity ID ) Assembly Ervelops ) Hide
> Envelope/OutIme Faotprint Ervelope @® Show
The Display
Envelope/Outline -
dialog box displays.

2. Select the Envelope
type.
Both the Assembly
Envelope and Footprint
Envelope options are
selected by default.

3. Select the display
option.
To turn the visibility
‘off’, select the Hide
option. Else, select the
Show option

Show is the default ‘J\A
state. !
*Isometric
4. Click OK. Display Envelope/Outline dialog box

If the Hide option is
selected, then
MDTools’ turns the
visibility of the entire
selected envelope types
on the manifold to ‘off’,
else all the envelopes
are visible.

SEAPE T v O 0

*Isometric

Visibility of envelopes switched off
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67
68
69
70
71
72
73
74
75
76
77

Design Check

Design Check

Check Manufacturability

Check Conformance to schematic
Pressure Rating Check

Check Wall Thickness

Measure Wall Thickness
Connection Check

Create Meet List

Check Velocity in Block

Check Bend

Check Connection for Offset

J;?SSQL,WORKS\ Fle Egt view et Toois vinconw re A | [) [ [@- G-

‘BeBE®- SamplevantaldSLOPRT -

5 search files and models

Q-l?2--

=2}

x

Q Dsteen | @ F e &G v @8 sweton g5 Replace Ty, Move
Block @ coment | Y [ omser O fon *Q Adaonn - G Rotate 79 Algn

- &2 compare | . orifice 2 g - = Flush T Match Properties 3 Change Face = 1, -

A= N t minimize Deptn §F assign net o

T comec anguin | TR 2% precuon 9P Netbispiy Sl

Cavty Connection Check

Q
g

@
®

Features | Sketch | Evaluate | Dimipert | SOLIDWORKS Add-ins | MDTools 960 |

s[E[R[¢[€]R

Model  Cavy Library  HyDraw Schematic

Cavties Nets
T3 Sampietian o SLOPRT

® c1
@ W
® PLUGE
a
¢l
W

Y

PN

*lsometric

@
- | Machining D B® Recolor cavities ~ 5y ~ [ITRI] Schematic check & 3,

PO ﬁw@'ﬁ.’]v'yv%&.gnemgncnm

& Manufactursbility Check

Machining 3 Assembly Constraints
o

Drawing

[RTTIRT0] Model [ Wotion Study 1 |

SOLIDWGRKS Premium 2017 x64 Edition

Editing Part

MMGS  +

VEST, Inc.

MDTools® 960 User Manual

131



67. Design Check

Perform connection and wall thickness checks and automatically creates a detailed design report.

The design check report will contain the following information: -

- Connection checklist

- Quality of connection

- Interference between working area of one cavity and dead area of another cavity
- Interference between dead area of one cavity and dead area of another cavity
- Unconnected cavities/ports of cavities

- Wall thickness checklist

- Design Net list

- Connectivity Net list

- Net comparison list

- Broken nets

- Wrong connection inside manifold

- Conformance to Schematic check list

1. MDTools 960 —
> Design Check Sl i
The Design Check dialog box e
displays. i‘;‘ =

2. Select the Net list option to —
include three sections in the i
report.

= Design Net list s P
®  Connectivity Net list
" Net list comparison

3. Select the Meet List option to
include the Meet List section in the
report.

‘List an intersection only once’ is
part of the Meet List option. If this Display issue between Dead Area to Working Area
option is selected, MDTools’

removes the repetitive information Design Check x
from the Meet List section.

LA

Include i
4. Select Poor Connection to include et Lis Paar Cannectians Lis
the Poor Connection section in the Mest List Mon Conformance ta Schematic List
t List an Intersection only ance
report.
5 Serl)ect the Conformance to Minimum */all Thickness Inches
schematic option to view alerts in Repott
the report: Connection Problems and Warnings 3
Mo [zzues Found
- MISSIng Component and Poor Connections List A4
pOFtS. Cavity Connecting Cavities
54 C2(73%)
[]
Extra Component and ports. wall Thickness
- Wrong Cavities Clearance List Y
Cavity Cavities with Wall Thickness < 0.188
" Non-Preferred Construction ZANET-1] TINET-71(0.14)
ports 28D MBakt1 (0.055)
: 4D MBclt2 (0.055)
= Cavities on Non-Preferred HNET2] 4TNET0.14)
Clearance in Same Met
face
’ Mo lzzues Found v
= Wrong Net Name. gk
="  Wrong Port Type.
8 YP Start Cloze
"  Wrong Flow. - -
Design Check dialog box

6. Enter the minimum wall thickness
required.
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10.

11.

12.

13.

14.

The default minimum wall
thickness is displayed according to
the settings.

MDTools® checks the wall thickness
and connectivity inside the
manifold and creates a detailed
design check report.

All the cavities in the manifold are
grayed out.

Select a row,

Right click on row selection and
then select the Show Selected Nets  * b - |
option to highlight issues for Zooms the issue on double click.
Design Net list and Connectivity

Net list section.

Similarly compare Net list.

Double click on row selection to

zoom into the issues.

=  MDTools automatically zooms
into the problem area for the
Wall thickness section.

=  MDTools automatically zooms
into cavities for the Meet list
section.

=  MDTools automatically zooms
into the Design net section.

click ¥ to highlight the particular
section issues.

Click © to hide the particular
section issues.

Click on the Clear Selection option
to clear the highlighted issues.
You can view and print the report

in a text file by clicking option.

Click to save the list.

The Save As dialog box displays.

Enter an appropriate file name.

CAUTION!
The Undercuts and Slots are not
considered in the Design report.

Note:

Selecting ‘Highlight Design Errors’ in MDTools Options > Misc. enables automatic zoom into the Error section of the design.

Sections with no issues are grayed out.
MDTools® displays darker shades of gray to show dead area of cavities in order to highlight the cavities.
MDTools displays actual port net color of cavities in order to highlight the cavities.

On closing the Design Check dialog, MDTools restores cavity color and cavity center points.
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MDTools 900 Series Design Check Report

Drawing Name: C:\VEST\MDTools 960\SampleManifold.SLDPRT
Date/Time: 04-05-201711:29:39

Revision:

Meet List

Cavity Connecting Cavities
2A-1 4-1, P
2A-2 L

2B-1 5-2

2B-2 C1

3-A M1

3-B M2

3-p P, PLUG1
3-T Al

4-1 P

4-2 T

5-1 T

5-3 PLUG2
5-4 Cc2

Al PLUG3, T
P PLUG1
PLUG3 T

Connection Problems and Warnings

No Issues Found

Poor Connections

Cavity Connecting Cavities
5-4 C2 (73%)

4-2 T (30%)

3-p PLUG1 (28%)

Wall Thickness
Clearance List

Cavity Cavities with Wall Thickness < 0.188
4-1[NET1] L[NET5] (0.14)

MBoltl 2A-D (0.055)

MBolt2 4-D (0.055)

T[NET7] 2A-1[NET1] (0.14)

Clearance with Spot face

Cavity Cavities with Wall Thickness < 0.188
Al-D PLUG1-D (0.117)
PLUG1-D 2A-D (0.137)

Clearance with Manifold face

MBolt1-D Left Face (0.094)
MBolt2-D Left Face (0.094)
Net List

Design Net List

NET1 2A-1, 3-P, 4-1, P, PLUG1
NET2 3-A, M1
NET3 2B-1,5-2
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NET4 2B-2,C1

NET5 2A-2, L

NET6 3-B, M2

NET7 3-T, 4-2,5-1, A1, PLUG3, T
NET8 5-3, PLUG2

NET9 5-4,C2

Connectivity Net List

Net-1 5-3, PLUG2

Net-2 3-T, 4-2,5-1, A1, PLUG3, T
Net-3 2A-1, 3-P, 4-1, P, PLUG1
Net-4 5-4,C2

Net-5 2B-2,C1

Net-6 2B-1,5-2

Net-7 3-B, M2

Net-8 3-A, M1

Net-9 2A-2, L

Net List Comparison

Net Name : NET1

Design Net List :

Connectivity Net List :

2A-1, 3-P, 4-1, P, PLUG1
2A-1, 3-P, 4-1, P, PLUG1

Net Name : NET2
Design Net List : 3-A, M1
Connectivity Net List : 3-A, M1
Net Name : NET3
Design Net List : 2B-1, 5-2
Connectivity Net List : 2B-1, 5-2
Net Name : NET4
Design Net List : 2B-2,C1
Connectivity Net List : 2B-2, C1
Net Name : NETS
Design Net List : 2A-2,L
Connectivity Net List : 2A-2, L
Net Name : NET6
Design Net List : 3-B, M2
Connectivity Net List : 3-B, M2
Net Name : NET7

Design Net List :

Connectivity Net List :

3-T, 4-2,5-1, A1, PLUG3, T
3-T, 4-2,5-1, A1, PLUG3, T

Net Name : NET8
Design Net List : 5-3, PLUG2
Connectivity Net List : 5-3, PLUG2
Net Name : NET9
Design Net List : 5-4,C2
Connectivity Net List : 5-4, C2

Wrong Connections

No Issues Found

Error in Nets

No Issues Found

Missing Components and Ports

VEST, Inc.
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Component ID Cavity Name

MBoltl 5/16"-18 UNC
MBolt2 5/16"-18 UNC
MBolt3 5/16"-18 UNC

Extra Components and Ports

No Issues Found

Wrong Cavity

No Issues Found

Non-Preferred Construction Ports

No Issues Found

Cavities on Non-Preferred Face

No Issues Found

Wrong Net Name

Cavities/Ports Net Name in Model Net Name in Schematic
2A-2 NETS NET2

3-A NET2 NET5

L NETS NET2

M1 NET2 NETS
Wrong Flow

No Issues Found

Wrong Port Type

No Issues Found
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68. Check Manufacturability

Check the design for manufacturing and tooling limitations.
This feature enables you to check the manifold for:

- Angle holes

- Compound angle holes

- Non-standard drills

- Non-standard spot faces

- Drills with slenderness ratio more than a specified value

1. MDTools 960 Manufacturing & Tooling Check *
> Design Check
> Check Manufacturability Include -
The Check Manufacturabi[ity Simple Angle Hole Crrill Tl Slendemess Fatio
dia/og box displays, Compaund Angle Hale Spot Face Tool  Slendemess Ratio
2. Select the parameters you enni
want to check. Simple &ngle Hole ~
3.  Enter the slenderness ratio. Mo lssuss Found
The default slenderness ratio Compound Angle Hole
value is 25. Mo lssues Found
MNon-Standard Drill Y
4. Click Start Manuf. & TOOIing Cavity Diameter Depth Max. Tool Length
Check. 3BH1 015625 07
MDTools® checks the manifold 3BH2 015625 07
design for selected 3-BH3 015625 07
parameters, and lists the 3BH4 015625 07
cavities deviating from the 3P 0171875 0175
rule in the dialog box. Mon-Stamdard Spat Face Y
Cavity Diameter Depth Max. Tool Length
All the cavities in the manifold PLUG 0.469 0.021
are grayed out. PLUG 0469 0118
PLUGZ 0.469 0118 v
5. Select arow,
MDTools highlights the @-
specified issues
6. Double click on row selection Start Close
to zoom into the issues.

MDTools automatically zooms
into the cavity.

7. Click ¥ to highlight the

Include e
particular sections issues. DA singleng e (Dl Tosl 2 Slndetness Ratio
. . i [] Compourd Angle Hole [ Spot Face Tosl  Slendemess Ratio
8. Click © to hide the particular —
sections issues. Simple Angle Hole A
. . Mo lssues Found
9. Click on the Clear Selection o Al ol
option to clear the o ssues Found
. . j Non-Standard Drill L4
highlighted issues. Caviy Diameter Depth Max Tool Lengih
3BH1 0.15625 07
3BH2 0.15625 07
10. Click =l button to save the 38t s 07
I_ t 3BH4 0.15625 07
ISt. En 0171875 0175
. MNon-Standard Spot Face Y
The Save AS dlaloQ bOX Cavity Diameter Depth Max. Tool Length
C/ISp/ayS. PLUG3 0.469 0031
PLUGT 0.469 0.118
ez Joses Jos | |
11. Enter an appropriate file Sencemen Rtz
na-me- Clear Selection =
12. Click Save.

You can also view and print
the report in a text file by

clicking button.

VEST, Inc.

Check Manufacturability dialog box

Manufacturing & Tooling Check x

Start Close.

v

A

Displays Non-Standard Spot Face issue on single click
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Note:

VEST, Inc.

If the drill diameter is not available in the Drill Tool database,
then MDTools’ considers the drill as a non-standard drill.

If the drill depth is greater than the maximum tool depth in
the database, then MDTools considers the drill as a non-
standard drill.

If only StepO is present in the cavity,
then Step0 is considered as drill, else,
Step12 in the cavity is considered as drill.

If drill diameter exists in tool library and drill depth is greater
than the available drill depth for that diameter in tool library,
then Maximum tool length in Non-Standard drill section
shows the maximum tool length value.

If the spot face diameter is not available in the Spot Face
Tool database, then MDTools considers the spot face as a
non-standard spot face.

If the spot face depth is greater than the maximum spot face
tool depth in the database, then MDTools considers the spot
face as a non-standard spot face.

StepO of ports and cartridge valve cavities is considered as
Spot Face.

If Spot face diameter exists in the tool library and Spot face
depth is greater than the available spot face depth for that
diameter in tool library, then Maximum tool length in Non-
Standard spot Face section shows that maximum tool length
value.
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69. Check Pressure Rating

Check the pressure rating of all construction ports (including SAE flanges used as construction ports).

1. MDTools 960 Pressure Rating Check x
> Pressure Rating

The Pressure Rating Check dialog box displays. (ke
x-Partz rated below Net Operating Pressure Y
2. Click Start. X-Port Rated Pressure Net Operating Pressure
MDTools’ lists all the construction ports which have lower pressure cz 6000 6500
rating than the net operating pressure of their respective nets. Mets without Operating Pressure specified Y
= All the cavities in manifold are grayed out. Name Type
. . e . NET—1
3. Select a F?W, MDTools P_nghllghts th? SpECIer-d ISSues. Caonstruction ports without Rated Pressure specified Y
4. Double click row selection to zoom into the issue. . . "
MDTools automatically zooms into the cavities for X-ports below E:ngm SC:\;E Name

net operating pressure and ports without rated pressure section.

MDTools automatically zooms into the nets for Nets without
operating pressure section.

Click ¥ to highlight particular sections issues.

6. Click = to hide particular sections issues. —
7

Click Clear Selection option to clear the highlighted issues.

8. Click to view and print the report in a text file. start Fancel
. . The Pressure Rating Check dialog box
9. click = to save the list.
The Save As dialog box displays.
Plug Detail
Report: . . . Head Height Ins. Depth Max. Pressure
Check Pressure Rating report contains three sections. 0118 0297 €000

1. X-Ports rated below Net Operating Pressure:

Lists all construction ports that have lower rated pressure Plug Detail in Edit All cavity parameter

than Net operating pressure.

2. Nets without Operating Pressure specified:

Lists all the nets that do not have Operating pressure value or Het] nfordem
the value is 0. Color
3. Construction ports without Rated Pressure specified: Lists all
the construction ports which do not have the pressure value Type ¥
or the value is 0. Presswre 6000 psi
Note: Save

e If you have not specified, the unit in the Max. Pressure section of
Plug Detail in the Edit All cavity parameter dialog box,
then MDTools takes default unit from the unit specified in the Net
information section in the Cavity Browser > Net Information
section.

e If the unitis also specified with value in the Max. Pressure section
of the Plug Detail and the unit is different to the unit defined in
the Cavity Browser > Net information section,
then MDTools converts the value to the current unit (specified in
the Cavity Browser Net tab) to compare pressure values.

e |f Design Unit in MDTools Options is Inch,
then the default Pressure unit is “psi”.

e  If Design Unit in MDTools Options is Millimeter,
then the default Pressure unit is “bar”.

Displays X-Ports rated below Net Operating Pressure issue on single click
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70. Check Conformance to Schematic

Check the manifold design against the HyDraw’ schematic.

This feature enables you to check the manifold for:
- Missing component and ports

- Extra component and ports

- Wrong cavity

- Non-preferred construction ports

- Cavities on non-preferred face

- Wrong net name

- Wrong flow
- Wrong port type
1. MDTools 960 Check against Schematic X
2. Check Conformance to Repor -
. Wiissing Components and Parts
Schematic Component D Cavity Name
. MBott1 5/16"-18 UNC
The Check against MBot2 5/16"18 UNC
Schematic dialog box T t
H Component 1D Cavity Name:
dlsp/ays' PLLIGDGQ NPT 1/16
‘Wirong Cavity v
3. Clle Start for ComponentiD  CavityNameinMo..  Cavity Name in Schematic
conformance check. O T A
MDTools" checks the B ——
manifold design No lssues Found
“wirong Net Name v
against the HyDI‘UW Cavities/Ports NetNamein Model  NetName in Schematic
. 241 NET-1 NET1
schematic. 42 NET2 NET2
281 NET-3 NET3
V. . 282 NET-4 NET4
All the cavities in the 3p NET:1 NeT1 v
manifold are grayed _ d
out. Start Clese
4. Select arow,
MDTools highlights the
specified issues. ¥
5. Double click on row z.i.x

selection to zoominto  Djsplays Wrong Cavity issue on single click
the issues.

MDTools automatically
zooms into the cavity
for every section.

6. Click ¥ to highlight
the particular section
issues.

7. Click © to hide
particular section
issues.

8. Click Clear Selection
option to clear the
highlighted issues.

9. Click button to
save the list.
The Save As dialog box
displays.

10. Enter an appropriate
file name.

11. Click Save.
You can also view and
print the report in a
text file by clicking

button.

Report Contains the following sections:
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Missing Components and Ports section

Lists components and ports not inserted in the design or
deleted from the design.

Extra Components and Ports section

Lists any additional components and ports inserted in the
design which is not specified in the Schematic.

Wrong Cavity section

Lists wrong (different cavity name) cavities used in the design.

Cavities on Non-Preferred Face section

Lists cavities placed on a face that is not preferred in schematic
interface.

Note

This command will not validate the mounting hole information.

Non-Preferred Construction Ports section

Lists non-preferred construction ports that is not listed in
schematic interface but used in the design.

Wrong Net Name section

Lists cavities and ports which has net name different than that
specified in the schematic.

Wrong Flow section

Lists cavities/ports having different flow than that specified in
schematic.

Wrong Port Type section

Lists cavities/ports having different port type than the value
specified in schematic.
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71. Check Wall Thickness

Check the Wall Thickness —Around all cavities, around selected cavities, and between selected cavities.

If the wall thickness between the cavities is less than the minimum required value specified, then wall thickness check will list in

parenthesis, the actual wall thickness between the cavities next to the cavity name.

1. MDTools 960
> Check Wall Thickness
The Check Wall Thickness dialog box
displays.

2. Enter the minimum wall thickness
required.
The default minimum wall thickness
is displayed according to the value
defined in MDTools Options.

Select the required option for the
wall thickness check.

3. Check wall thickness as required:
Around all cavities, around selected
cavities and/or between selected
cavities.

4.  Click Start Wall Thickness Check.
MDTools® checks the internal wall
thickness between cavities and
displays the list of cavities with wall
thickness less than the specified
value.

All the cavities in the manifold are
grayed out.

5. Select arow.
MDTools highlights the specified
issues.

6. Double click on row selection to
zoom into the problem areas for
each section.

7. Click ¥ to highlight particular
sections issues.

8. Click © to hide particular sections
issues.

9. Click on the Clear Selection option
to clear the highlighted issues.

10. Click button to save the list.
The Save As dialog box displays.

11. Enter an appropriate file name.
12. Click Save to save the list.

You can also view and print the

report in a text file by clicking
button.

VEST, Inc.

Min. Wwall Thickness

Wall Thickness Check b4
Parameter “ | |Report
Check Clearance List Y -
Around all Cavities Cavity Cavities with Wall Thickness < 0.188
D:g Around Selected Cavities ZAINET] T[NET-?] 0149
28D MBolt1 (0.055)
D:g Between Selected Cavitie: 4D MBelt2 (0.055)
L[NET-2] 41[NET-1]{0.14)

Clearance in Same Met

Mo lzsues Found

Clearance with Spot Face Y
Cavity Cavities with Wall Thickness < 0.188
28D PLUGT-D (0.137)

PLUG1-D A1-D (0.116)

Clearance with hanifold Face Y
Cavity Faces with Wall Thickness < 0.188
MBelt1-D Left Face (0.094)

iS\yI=

Start Close

Check Wall Thickness dialog box

BId

5 | MDTools Wall Thickness Check Reportw...

Home View

4

D Microsoft Sans Serif |85~ A a7

Paste _{ U ahe X x* A~ & - Paragraph Insert Editing

Clipboard Font

X112 103 14150161 T 18109
8

MDTools 900 Series Wall Thickness Check Report

|| &

Ce10e 1 2

~

Drawing Mame:D:'Development'.Documents \MDTools -960-User-Manual docx'Design Check

vSampleManifold. SLDPRT
Date/Time:7/31/2017 5:51:15 M
Revision:

Clearance List

Cavity Cavities with Wall Thickness < 0.188
2A-1[NET-1] TINET-7] (0.14)
24D MBoft1 (0.055)

MBak2 (0.055)

4D
LINET-2] LANET-1] (0.14)

Clearance in Same Net

Cavity Cavities with Wall Thickness < 0.188

No lssues Found

Clearance with Spot Face

Cavity Cavities with Wall Thickness < 0.188
25D PLUG1-D (0.137)
PLUG1-D A1-D (0.116)

Clearance with Manifold Face

Cavity Faces with Wall Thickness < 0.188
MBolt1-D Left Face (0.094)
MBott2-D Left Face (0.094)
<
100% (=) [ ] ®

Wall Thickness Check Report
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Wall Thickness Check X

Parametes < ||Repott

Clearance List Y -
Around all Cavities Cavity Cavities with Wall Thickness < 0.188
. 28-1NET-1] TMET-7](0.14)
I3 | Around Selected Cavities D MEak1 (0.055)
s | Between Selected Cavites
LINET-2] L1NET-11(0.14)
Clearance in Same MNet
Mo lssues Faund
Clearance with Spot Face Y
Cavity Cavities with Wall Thickness < 0.188
2AD PLUG1-D (0.137)
PLUGTD A1-D(0.116)
Clearancs with Manifold Face 1]

v
Min. Wall Thickness Clear Selection s

Cavity Faces with Wall Thickness < 0.188

Clear Selection MBolt1-D Left Face (0.084)

Close

N

4

Displays Clearance List issue on single click

Note:

Will be Listed
Separately

Wall thickness between spot faces of )
two cavities is ignored in the wall Will be Ignored
thickness check.

Other than the spot face to spot face (

clearance, clearance problems between
the spot face of one cavity and other
cavities in the manifold is listed
separately.

Wall thickness between spot face

CAUTION!

MDTools" lists the minimum wall
thickness between the cavities.

If a cavity is listed in the spot face
clearance list, then it is possible that the
wall thickness between other parts of
cavities may also be less than the
minimum value specified.

Make sure that there is enough wall
thickness around other parts of cavities
before making any decision regarding
the clearance issues listed in the spot
face clearance list.
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72. Measure Wall Thickness

Measure the wall thickness between two cavities or measure the wall thickness between a cavity and a manifold surface.

MDTools 960

> Check Wall Thickness
> Measure Wall

Thickness

The Measure Wall
Thickness dialog box
displays.

Click the First Surface
button.

Select the first surface.
Select the second
surface.

MDTools’ displays the
minimum distance
between the selected
surfaces on the dialog
box.

Note:

Measure Wall Thickness x

Select ‘Wall Thickness

0154
First Surface n

R SecondSuface

Status . Completed

Cancel

T < Min Distance: (0,154 inch

ZA(
“Isometric /A

Display of the wall thickness between two surfaces

The surfaces selected can be any one of the planar
surface, cylindrical surface, or conical surface.

The command automatically computes the surface type
and evaluates distance only if the surface is one of the

three surface types.

VEST, Inc.
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73. Connection Check

The Connection Check feature checks:

- Interference between working area on one cavity and dead area on another cavity
- Interference between dead area on one cavity and dead area on another cavity

- Unconnected cavities/ports of cavities

- Broken net

- Wrong connection inside a manifold

If the design net name of two connected cavities / cavity ports are different, MDTools" list the connection as a wrong connection,

assuming net information in all the cavities are correct.

1. MDTools 960
> Connection Check
The Connection Check dialog box
displays.

2. Select the Include Poor
Connection option to add a new
section, Poor Connections, in the
report.

If the area of the connection is
less than the area of the cross-
section of smaller diameter hole
in the connection, then this
connection will be listed in this
section with approximate % of
intersection area.

3. Click Start Connection Check.
MDTools checks the manifold for
the following design issues:
interference between working
area or dead area in one or more
cavities, unconnected
cavities/ports of cavities, broken
nets, or wrong connections inside
a manifold.

All the cavities in the manifold
are grayed out.

4. Select arow,
MDTools highlights the specified
issues.

5. Double click on row selection to
zoom into the issues.
MDTools automatically zooms
into the problem area for
following sections:
Connection Problems and
Warnings, Poor Connection.
Unconnected Ports and Cavities,
Wrong Connections and Error in
Nets.

6. Click ¥ to highlight particular
sections issues.

7. Click © to hide the particular
sections issues.

8. Click the Clear Selection option
to clear the highlighted issues.

9. Click = to save the list.
The Save As dialog box displays.

VEST, Inc.

Connection Check

Include

Paor Connections List

e

Repont
Connection Problems and Warnings
Mo lgzues Found

Unconnected Pors and Cavities

Mo lzsues Found

Poor Connections List

54 C2(73%)
Wrong Connections
Mo lgzues Found

Errar in Mets

Mo lzzues Found

Cawity Connecting Cavities

sy

Start

Cloze

Connection Check dialog box

Connection Check

Include

Poor Connestions List

Report
Connection Problems and %amnings
Mo Issues Found
Unconnected Ports and Cavities
Mo Issues Found
Poor Connections List
Cavity Connecting Cavities
‘Wreng Cennections
Mo Issues Found
Errorin Mets

Na lssues Found

Clear Selection

¥

A

Displays Poor Connection List issue on single click
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10. Enter an appropriate file name. Ed = | MDTools Conmection Check Reportauti . - - x
11. Click Save . y .
The list is saved ome iew
; : Microsoft Sans Serif ~ |85 =+ A A" = = ||| B4
You can also view and print the report D lerosott sans el A

Paste I U ahe X ¢ év 4 -~ Paragraph Insert Editing

in a text file by clicking
Clipboard Fant

> CEERERRF-EXEE SRRY RXKEERRY-XXRE SRRE-ERRE XRNA DY ERRFAXK

Note: MDTools 900 Series Connection Check Report
L] The list of cavities in wrong Drawing Name:D:\Development*.Documents ' MO Tools-560-User-Manual-docx\Design CheckSampleM
connections indicate that either the Date/Time:7/31/2017 60952 FI

net name entered in the cavity is
wrong, or the cavities have been
incorrectly connected. Connection Problems and Wamings

. - Mo lesues Found
e  If quick connectivity shows any error,

fix the error, and then recheck the
manifold.

Unconnected Perts and Cavities

No Issues Found

e  Repeat until the report confirms that

all errors are resolved. Poor Connections List
Cavity Connecting Cavities
54 C2(73%)
‘Wrong Connections

No lssues Found

Emor in Nets

No Issues Found

MDTools Connection Check Report
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74. Create Meet List

Check connectivity inside the manifold.
Easily find dead area intersections inside the block. For example, using this feature you can easily locate holes cutting outside the
port area of a cartridge valve cavity.

10.

MDTools 960

> Connectivity in Block

The Connectivity in Block dialog
box displays.

Select Machining ID or
Component ID as the
preferred ID display for the
cavities.

Select the List an Intersection
only once option to remove
the repetitive information
from the report.

Click Start to create the Meet
List.

MDTools’ checks the internal
connectivity and displays the
list of connecting cavities.

The Create Meet List dialog box
displays.

All the cavities in the manifold
are grayed out.

Select a row,

MDTools highlights the cavity
in first column and colored
cavity in the other column of
specified issues.

Double click on row selection
to zoom into the issues.
MDTools automatically
highlights the problem area for
every section.

Click on Clear Selection to
clear the highlighted issues.

Click "= to save the list.
The Save As dialog box
displays.

Enter an appropriate file
name.

Click Save.

You can also view or print the
report in a text file by clicking

button.

VEST, Inc.

Create Meet List *
Parameters o
Cavity Mame
(®) Componert |D () Machiring ID
Meet List
281 |41,P ~
282 |L
281 |52
282 |C1
IA M1
3B M2
3P P, PLUGT
3T Al
44 P
42 T
51 T
53 PLUG2
54 c2 W
List an Intersection only once Clear Selection @
Skart Close

Connection Check: Connectivity in Block dialog box

Create Meet List x

Parameters o
Cavty Name:
(®) Companent ID () Machining 1D

[Meettist

2401 [41,P ~

"
List an Intersection anly once Slear Seleston | |[7]

Start

Close

v

K

Displays Meet List issue on single click
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Note:

The Connectivity check shows that cavities are meeting.
But this alone does not assure the quality of connections.

Bottom port starting depth must be specified for all
cartridge valve cavities.

If the bottom port depth is not specified, the area below
the side port, just above the bottom port, will be
considered as Dead Area.

Area below the spot face (Step0) will be considered as
Working Area, if the insertion depth for port cavity is not
entered.

Holes cutting outside the port area of cavity will be listed
in the dead area connection list.

Offset holes and Angle drills

When an offset drill is used inside a cavity, the Create
Meet list will only list the bottom port of the cavity in the
meet list.

None of the side ports will appear in the meet list of the
offset hole.

For example, meet list of offset hole AB in Fig (a) will show
only port 1 of cavity AA.

When an angle drill is used inside a cavity, the connection
check will only list the port connected to the angle drill in

the meet list.

For example, meet list of angle hole AB in Fig (b) will show
only port 2 of cavity AA.

Cartridge valve side port connection

VEST, Inc.

The Connection Check feature checks drill breakage
outside the specified port area of a cartridge valve cavity.

Cavities connecting outside the port area are listed in the
Dead Area meet list.

For example, for the connection shown in the figure, dead
area of AA will appear in the meet list of hole BA.
BA AA-2, AA-D

This helps automatically locate holes cutting outside the
port area.

Bl d = | MDTools Create Meet list ... — O X
Home WView
[j Microsoft Sans Serif = = = =Y
A-L-las | A &
Clipbvoard Bl U e % Paragraph Ins'ert EdiEing
Font
§|1|-2-|3|4|5|5|7 SR 01D

MDTools 900 Series Create Meet List Report

Date/Time:8/4/2017 3:48:44 PM

Drawing Name:D:\Development ' Documents'.MD Tools-560-User-Manual-docx\Des

Revision:
Cavity Connecting Cavities
251 41, P
2A:2 L
281 52
2B-2 C1
FA M1
3B M2
3P P, PLUG1
3T 1
4-1 P
42 T
51 T
53 PLUG2
54 cz
Al PLUG3 T
PLUGT
PLUG2 T
v
< >
100% (=) | ()
Connectivity Check Report
AA
-
s> T
AB =
Fig (a) Fig (b)

Cross-drill cutting outside the port area
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Thread Eating of ports

In MDTools’, ports are divided into working and dead areas.
MDTools automatically detects the holes cutting into the dead
area of a port.

This helps identify the ‘thread eating’ problems inside the u

AA

manifold.

Note:

e Any connection above the plug insertion depth is
considered as dead area connection.

e If the plug insertion depth is not specified, the complete Thread Eating of ports
area below spot face is considered as Working Area.

e Insome instances, you may decide that despite loss of
some threads there is sufficient thread engagement and
the design is acceptable.

VEST, Inc. MDTools’ 960 User Manual
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75. Check Velocity in Block

Check the velocity in the manifold with respect to the Nominal Velocity Range specified in MDTools Options.
MDTools® will display the cavities/ports in different colors in model.

MDTools 960

> Check Velocity in Block
The Check Velocity in Block
dialog box displays the
pressure and tank nets.

Select required net(s).

The Cavity/Port, Drill/Port Dia,
Flow, and Velocity of each port
are displayed in the grid.

The Velocity legend indicates:

Red — High
Green — Nominal
Yellow — Low

Note:

Selected nets or all the nets
are colored, and unaffected
areas are grayed out.

Velocities inside valve cavities
are not checked.

The Nominal Velocity range
can be specified on the
MDTools Settings > Energy
Efficiency tab page.

Double click on a cavity/port to
change its flow value, if
required.

Click @ to recolor cavities for
the selected net.

Click Close.

Manifold is recolored.

Note:

If a pilot/drain port/cavity in
the circuit is used to create
pressure/tank flow path in the
manifold, then the designer
must change the port
connection type in the
manifold to pressure/tank;
and also update the flow.

If flow is merging in a
connection, then the designer
has to manually update the
flow.

VEST, Inc.

Check Velocity in Block
iz ad Uails e Cavity/Pot Diil/Poit Dia  Flow {gom)  Vilocity fi/5)
All Nets
NETA 3T {D03} 025 10 65.4
MET-2 PLUGS {SP-02} 025 10 654
MET-3
NET2 Al E0SAE} |0438 10 213
HE¥E T {#10 SAE} 0.438 10 213
51 {C10-4} 0625 10 105
NET-2 42 {C10-2} 0438 10
MNET-5
Tank Met Yelociy M High I Nominal [10-20 ft/s] Low | &

=]«

Check Velocity in Block dialog box
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76. Check Bend

Check the design for quality of intersection for Energy Efficient connections. For bend and stretched connections, it recommends

depth to achieve smooth and trimmed connection.

1. MDTools 960
> Check Bend

The Check Bend dialog
box displays the cavity,
connecting cavity,
current depth, and
recommended depth.

2. Select the check box
for each cavity.
The selected cavity gets
highlighted in the
model.

3. Click the All button to
select all the affected
cavities.

Note:

The All button turns None
when all the items are
selected.

4. Select arow,

MDTools" highlights the
specified issues.

5. Double click on row
selection to zoom into
the issue.

MDTools automatically
zooms into the problem
area for selected row.

6. Click the Clear
Selection option to
clear the highlighted
issue.

7. Click Update.

The recommended
depth is applied to the
current depth and the
affected rows turns
green.

Note:

Select Depth to Tip, to view
the depth till the drill tool

tip.

VEST, Inc.

Check Bend

Report

- Connecting Curert Recommended ~
AV Cayity Depth Depth
Oear | 2667 181
Oz M2 1 085
03 PGt |2 2167
O a1 3 2667 228
O a1 PLUGI (3214 3253
Ofcz |54 1592 |1678 v
< >
Al Updeie | Clear Selection [ DepthTa Tip

e

A

Check Bend in Block dialog box
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77. Check Connection for Offset

Check the connection, which has three or more cartridge valve side ports for the offset. MDTools® will list the connection where
offset is recommended in the dialog box.

1. MDTools 960 Check Connection for Offset
> Check Connection poet e oo
for Offset
The Check Connection
for Offset dialog box
displays.

Cavty  Connecting Cavities

2. Click Start, Connection
Check
MDTools checks
manifold for the
connection with 3 or
more cartridge valve
side ports.

All the cavities in the
manifold are grayed
out.

3. Selectarow,
MDTools highlights the X

specified issues. Q

4. Double click on row Check Connection for Offset dialog box
selection to zoom into
the issues.

MDTools automatically
zooms into the cavities
for selected issues.

5. Click the Clear
Selection option to
clear the highlighted
issues.
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Offset Connection Rules

Case 1:

Work port/CV bottom port
is connected to more than
two Cartridge valve side
ports

Case 2:

X-drill plug is connected to
more than two Cartridge
valve side ports

VEST, Inc.

Offset Not Required

Offset Required

2/ \s

All CVs except the last one should be placed at an offset from the connecting cavity

Offset Required

Offset Not Required

All CVs except the first and last, should be placed at an offset from the connecting cavity

—
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Miscellaneous Commands

78 Create Machining Drawing
79 Export Manifold

80 Import Manifold

81 Shrink Wrap

82 Set Assembly Constraints

Jp’jsor_mwom(g‘ Fle Edit View Inset Tools Window Hep A [)-F-[@-S- ' & - SampleManifold.SLOPRT B9 Search files and models

Q- 2-.®x
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Ty ove
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Cavity  Connection : o against  Rating Drawing
. @oompre - Dowce BT run o Matcn ropertes @) change Face - T - . T vainingio GO necorcauties - o -« scnematc cneik W R
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Features | Sketch | Evaluate | DimXpert | SOLIDWORKS Add-ns | MDTools 960 |

s[EE[e[€&B

Model  Caviy Library  HyDraw Schematic
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¥
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OLIDWORKS Premium 2017 x64 Edition
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Editing Part
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78. Create Machining Drawing

Automatically create the machining drawing for a manifold. It creates the drawing, per the various options specified in Machining
Drawing Options.

1. MDTools 960 Create Machining Drawing *
> Create
Machining
Drawing Canfigure Drawing options...
The Create
Machining Drawing
dialog box displays.

2. Click Configure
Drawing

Options...,
if you want to (] 35 soLipworks| e et view men oo wnaow wew £ | O --@-S- [0 B - Samplettantold -sneet1 - B senticsanamodes Q| 2 - - @ X

Create Machining Drawing dialog box

J= N

change the preset 3 P e e o | e oo
options. s T
The Machining
Drawing Options
dialog box displays.

3. Click Create
Drawing to initiate
the automatic g
creation of the p
machining drawing.

MDTools*

automatically

creates the

complete . N
machining drawing, ‘
per the specified

options. i

SOLIDWORKS Premium 201764 Etion UnderDefined _Editing P 2:1 - ws - ®

Machining Drawing Created Automatically

Note:

Save the Part file before
running this command.
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Machining Drawing Options

Configure the various options to automatically create the machining drawing for the manifold block.

Format tab

Templates Machining Drawing Qptions pd

Stamping Tesd Chart  Components and Ports List  Cavity List

Specify the templates for
¢ pecity P Fomat  Drawing View Face Origin - Dimensions  Machining Chartt  Machining Callout

Drawing View, Machining
Chart, and Miscellaneous

Margin
Charts. Sheet Template Top Bottom  Left  Right
. Enter the Margin value, if you L = -
Dirawing View |3KS 2017 templates\Drawing drwdot| | ... | |[0.25 |[025 |[025 |[025 |
want to have clearance from
the sheet border for each Machiring Chart | [3KS 2017 templates\Drawing dwdot| | ... | [0.25 |[0.25 |[025 |[025 |
template. This will enable that
there s no overlapping Miscellaneous Chart | [AKS 2017\emplates\Drawing dwdot| | .. | | [0.25 |[0.25 |[025 [[0.25 |
between views/tables and
sheet border or any
. Annotations
supplementary items (notes,
revision tables etc.) on the Dimensioning M achining Callaut
sheet. tMachining (D [] Starmping Text Chart
Machining Chartt | .. Compaonents and Parts List
Annotations Comparent |0 Component |0 and Cavity Name  ~ [ Carvity List

e  Select Dimensioning, if you Test Height [0.125 | in
want to display cavity or block

dimension in the drawing.

e  Select Component ID and its Cancel

option from the drop-down
list, if you want to display Machining Drawing Options Format Tab

component IDs of the cavities.

e  Select Machining ID to display
machining ID of the cavities.

e Select Machining Chart.

e  Select Machining Callout to
create machining callouts for
cavities in the drawing.

e Select Stamping Text Chart.

e  Select Components and Ports
List to create Components and
Ports List, per the specified
options.

e |f the Create List option is
selected, then Cavity List will
be created automatically.

e  Click Apply to save the
changes.
Note:

Refer the MDTools Drawing
Options section of this document
for other setting changes.
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Working of Margin feature

Drawing View:
Views will be placed considering the given clearance value.

e  Top - Distance between top most view and sheet inner
border

. Bottom - Distance between bottom most view and sheet
inner border

. Left- Distance between left most view and sheet inner
border

e  Right - Distance between right most view and sheet inner
border

Machining Chart:

These clearance values are used for placing the Machining
Chart on the sheet.

e  Top - Distance between top of machining chart and sheet
inner border

. Bottom - Distance between bottom of machining chart
and sheet inner border

e  Left - Distance between left end of machining chart and
sheet inner border

e  Right - Distance between right end of machining chart
and sheet inner border

Miscellaneous Chart:

These clearance values are used for placing the Miscellaneous
Chart on the sheet.

e  Top - Distance between top of the chart and sheet inner
border

. Bottom - Distance between bottom of the chart and
sheet inner border

. Left - Distance between left end of the chart and sheet
inner border

e  Right - Distance between right end of the chart and sheet
inner border

VEST, Inc. MDTools’ 960 User Manual
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79. Export Manifold

Export the manifold design and create the MDTools® manifold XML file.
1. MDTools 960

> Export/Import PEIZAEHB-P-v- & -0
> Export Manifold Plegse wal... 5 Export Manifold x
The Save XML File « © 4|« VEST » SampleManifolds | &/ | Search SampleManifolds r
dmloQ box d/splays. Organize v Mew folder R 7]
2. Select the MDTools I This PC ~ o Name Date modified Type
i i I Desktop No items match your search.
manifold data file. n ’
3 Enter the fil || Decuments
. nter the file name.
- Downloads
4. Click Save. b Music
The program exports =] Pictures
the manifold design I videos
H i Local Disk (Ct)
into the MDTools ece ol s
manifold .xml file. O Mariold -

Save as type: | MBXML (*.mbxmi)

*lsometric

Export manifold data in XML file format
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80. Import Manifold

Import the MDTools® manifold XML file and automatically create a new manifold in SolidWorks.

1. MDTools 960
> Export/Import
> Import Manifold
The Open dialog box
displays.

2. Select the MDTools
manifold data file.

3. Click Open.
The program reads the
input manifold data file
and creates a new
manifold in SolidWorks.

VEST, Inc.

BB Open XML File

&« v « VEST » SampleManifolds

Organize » MNew folder

(] MName

‘@ OneDrive

Pictures D SampleManifold. mbxml

[ This PC
[ Desktop
Documents
4 Downloads
D Music
[&=] Pictures
B videos
e Local Disk (C:) w <«

v O Search SampleManifolds y

=~ ™ @

Date modified Type

9/6/2017 2:55 PM MEBXML File

File name: | SampleManifold. mbxml

v| Manifald Data File (*.mbxml *x

X

Open XML File dialog box

SIEIR[¢[€ B

Mode! | Caviy Library | HyDraw Schematic |

Cavities | Nets
[T Samplelanifold SLOPRT

B 3

1-[] BOTTOM
© MBokt1
(© MBoK2
(© MBot3
-0 LeFr
@r
P
=[] RIGHT
() PLUG2
@T

T
=0 BACK
© 4
@ ct
©@ m
(%) PLUG3
E 4
c1
c1
"

*Isometric

Imported Manifold in SOLIDWORKS
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81. Shrink Wrap

Remove all the internal design details and create a separate block model without any connection detail.

1. MDTools 960
> Export/Import
> Shrink Wrap
The Shrink-Wrap dialog
box displays.

2. Select output type.
If you want to save
output file as
SolidWorks part file
(.sldprt) select option,
SolidWorks Part.

3. Enter the output file
name.
The output file is saved
into a file with the
given name.

4. Select Remove
Construction Ports to
automatically remove
the construction port
information.

5. Select Remove
Envelope to
automatically remove
the envelope
(Footprint or
Assembly) information

6. Select Engrave all
cosmetic stamping
text to change all
stamping into
Engraved stamping.

7. Select Open the
Output File to
automatically open the
output file.

8. Click OK.

MDTools’
automatically removes
all the internal details
below the specified
depth.

If the Open the output
file option is selected,
then the output file is
automatically opened
in SolidWorks.

Note:

Shrink wrap now also works
for Non-rectangular
manifolds.

VEST, Inc.

Shrink Wrap Xg{,ﬁﬁ@'@""'%&'g'
Output File Type

(® Solidworks Part (O STEP

Output file name

|C:\V’EST\SampIeManrfo\d\Manifo\d_Shnnk-me.SLDF'HT .

Fiemave Construction Ports [[] Riemove Envelape

DOpen the Dutput File I

Cancel

Engrave All Cosmetic Stamping Text

“Isometric

Shrink-Wrap dialog box

POLEPE - T-v- @& 2

Flsometric

Internal details removed automatically
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82. Set Assembly Constraints

Set assembly constraints on all the part/assembly models to make them work with the Assembly Interface.
Parts without the assembly constraints will not get assembled on the manifold.

Open the Set Constraints

part/assembly model Caridge Valve | Valve Pattem  Expander Plug  Orfice
of valve in SolidWorks. Select

MDTools 960 B | Top Face

> Assembly Iy | Bottom Face Q
Constraints K s )

The Set Constraints
dialog box displays.

Delete Constraints Set Constraints

The Set Constraints dialog

box contains the following
tabs.

x| [E=]

Cartridge Valve
Valve Pattern

Expander Plug

v

A

Flsometric

PEaRE ©- 9

Set Constraints: Cartridge Valve tab

1 Cartridge Valve Tab

1.

VEST, Inc.

Set assembly constraints for the cartridge valves, port
fittings, and plugs.

For these components, you need to specify three
parameters, Top Face, Bottom Face, and Axis.

Select the Top Face button.

Select a planar face as the top face.

MDTools® automatically creates a work plane passing
through selected face.

Select the Bottom Face button.

Select a planar face as the bottom face.

MDTools automatically creates a work plane passing
through the selected face.

Select the Axis button.

Select a cylindrical face of valve body.

MDTools automatically creates an axis line passing
through the axis of the selected cylindrical face.

Click Set Constraints to set assembly constraints.
MDTools sets all the assembly constraints.
The Set Constraints dialog box closes.

Now, this part is ready for use with the Assembly Interface.

Save the model.

@& O

Note:

Use this option to set assembly constraints for solenoid
coils and lock nut/manual overrides on the Screw-in
cartridge solenoid valves.

Bottom work plane will mate with the spot face of cavity
during assembly. So, the bottom work plane must be
created on the face that needs to mate with the spot face
of the cavity.
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2 Valve Pattern Tab

1.

10.

11.
12.

Note:

Set the assembly Set Constraints
constraints for the
surface mounted
valves, slip in cartridge
valves, or flanges.

For these components,
you need to specify
four parameters: Top
Face, Bottom Face,

Cartridge Valve Valve Pattem  Expander Plug  Orifice
Select

@ Top Face O
EI Battam Face @
EI First Axis @
@ Second Axis 9

| Delete Constraints || Set Constraints

First Axis, and Second
AXxis.

Select the Top Face
button.

Select the top face
work plane.

Select the Bottom Face
button.

Select the bottom face
work plane.

Select the first Axis
button.

Select the axis passing
through LP/LP1/BH1.
Select the second Axis
button.

Select the axis passes
through LP2/BH2.
Click Set Constraints to
set assembly
constraints.

MDTools’ sets all the
assembly constraints.
The dialog box closes.
Now, this part is ready
for use with Assembly
Interface.

¥,

Save the part model.
Click OK to close the
dialog box.

First Axis

Create axis passing through the locating pin for valves
with one locating pin.

Create axis passing through the locating pin LP1 for valves
with two locating pin.

Create axis passing through the bolt hole BH1 for valves
with no locating pin.

BH1 is the bolt hole with port application name BH1 and BH2 is
bolt hole with port application name BH2 on the footprint.

VEST, Inc.

SAEPE - D-v-9&/-0O-

Set Constraints dialog box: Valve Pattern tab

Second Axis

Create axis passing through the bolt hole BH1 for valves
with one locating pin.

Create axis passing through the locating pin LP2 for valves
with two locating pin.

Create axis passing passes through the bolt hole BH2 for
valves with no locating pin.

LP1is the locating pinhole with port application name LP1 and
LP2 is locating pinhole with port application name LP2 on the
footprint.
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3 Expander Plug Tab

If there is no spot face in
the cavity (StepO angle is
not equal to 90), then you
must use the Expander Plug
tab to set the assembly
constraints, for example in
the expander plug ports.

In such cases, you need to
set only one constraint, i.e.,
Bottom Edge.

1. Select the Bottom
Edge button.

2. Select the bottom edge
on the model that
mates with the bottom
edge of Step 0 of the
cavity.

3. Select the Bottom Face
button.

4. Select the Bottom
Plane.

5. Click Set Constraints to
set the assembly
constraints.

6. Save the part model.

4 Orifice Tab

For Orifice type cavity,
select the Orifice tab to set
the assembly constraints.

You need to set only one
constraint, i.e., Bottom
Edge.

3. Select the Bottom
Edge button.

2. Select the bottom edge
on the model that
mates with the bottom
edge of Step 0 of the

cavity.

3. Select the Bottom Face
button.

4. Select the bottom
plane.

5. Click Set Constraints to
set the assembly
constraints.

6. Save the part model.

VEST, Inc.

Set Constraints X
Cartridge Valve Valve Pattem  Expander Plug  Orifice
Select
[ | Bottom Edgs (7]
[ | Botiom Face &
Delets Constiaints Set Constraints

3

POLZPE - ©

Set Constraints dialog box: Expander Plug tab

4

L

=2

Set Constraints

Cartridge Valve Valve Pattem  Expander Plug  Orifice

@ Plug O Dise =D
Select
[ | Bottom Edge (7]
I3 | Bottom Face 9
Delete Canstraints Set Constraints

4

Set Constraints dialog box: Orifice tab
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MDTools Settings

83 MDTools Options
84 License Options
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83. MDTools Options

Set the library path, net color, design unit, internet options, and other miscellaneous options.

MDTools® enables you to share the library with all the designers in your organization so that all of them use the same data. You can
easily manage changes in standards or libraries within your organization.

MDTools 960
> MDTools Options

The MDTools Options dialog box displays.

1 Units
Design Unit: Sets the design unit.
Inches or MM
Precision: Sets the manufacturing
precision for the design
Location, Drill Depth
and Inclination.
CAUTION!

Set the design units before inserting the first
cavity.

You cannot change the unit, if any MDTools
feature exists in the manifold.

2 Library Path

The Library Path sets the location of the
MDTools library.

1. Click the browse button to search the
Library Path....
The Browse for Folder dialog box
displays.

2. Browse and select the folder containing
the MDTools library.
You can also change the library path by
entering the new library path in the
Library Path text box.

Click OK to confirm the selection.

4.  Click Apply.

MDTools saves the change in the Library
Path and Unit Settings.

w

5. Click OK.
The Browse for Folder dialog box closes.

Note:

Set the library path on all the systems
independently.

VEST, Inc.

MDTosls Options x
Library and Units ~ Net Color  Energy Efficiency Construction Port  Intemet  Miscellaneous
Libramy Path |C:"-.VEST‘-.MDT-:0I5 Librany
Design Unit Precision
(®) Inches ) MM Location 212 ~
Cill Depth 3123 ~
Inclination 11 ~
Cancel
Library and Units Tab
Browse For Folder >

Select the path to the folder containing MOTools library.

B Desktop

A

%=| Documents

'. Downloads

J‘l Music

“= Morten Backup Drive

= | Pictures

B videos

w o Local Disk (C:)

Cancel

Browse for Folder dialog box
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2 Net Color

Default Color

Dead Area

Working Area

Bolt Hole &
Locating Pin

Sets the color for the
dead areas on the
cavity

Sets the default color
of the working areas
on the cavity

Sets the color for
locating-pin holes and
bolt holes

Default Net Properties

Default Nets

Add a Net

Delete a Net

Change Net
Color

Note:

View the default
name and color for a
number of defined
nets (flow paths)

To add a new net,
click Add

Change the default
net name assigned, by
clicking the newly
added net name

To delete a net, select
a net from the list and
click Delete.

Click the color band
against a net name to
change the color of
the net name

Click Apply to save
settings.

. Number of nets cannot be less than

25.

e  MDTools automatically assigns a new

color to the newly added net.

Ensure that you use a visibly distinct
color for the net.

VEST, Inc.

MDTools Options >
Library and Units  Met Color | Energy Efficiency  Construction Port  Intemet  Miscellaneous
Default Calor Default Net Properties
Dead Area Net Name Calor
| NET1

Working Area | [N NET-2

Bolt Hole and NET-3 [ ]

Locating Fin NET-4
NET-7
vers [ | O
vero I | [

Cancel
Net Color Tab
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3 Energy Efficiency

Set the required parameters to make Energy Efficient connections using the Check Velocity, Check Bend, Insert Construction (X)

Ports, Angular Connection, and Connect to Cavities commands.

Refer Appendix: Energy Loss Considerations

Optimize

Diameter Optimize the connection
drill diameter

Depth Optimize the depth of the

connecting drill

Flow & Velocity Units

Flow Units: Specify the flow values for
each port of a cavity in
Model Browser.

Velocity Units: Calculate the velocity in
for a specific cavity/port

on a net in the Check

Velocity command.

Imperial Sets the unit to Inch.
Metric Sets the unit to MM.
Note:

The Flow & Velocity units do not change the
design units.

Pressure Net/Tank Net

Nominal The range defined is used
Velocity for making Energy
Range Efficient connections.

Construction

In the Check Velocity
command; it is used to
check if the velocity range
is high, low, or nominal.

The construction port is

Port Sizing selected on the basis of
the Velocity Range and
D2/D1.
Note:

You can directly edit the Construction
Port Sizing grid values.

Click =/ to add a new diameter
expansion ratio for a new range of oil
velocity in drilled holes.

Click to delete an existing diameter
ratio.

VEST, Inc.

Optimize
Diarneter

Tark Met w

Library and Units ~ Net Color

Flow and Velocity Unit
®) Imperial () Metric

Depth

MOTeols Options *
Library and Units Mt Color Energy Efficiency  Construction Port  Intemet  Miscellaneous
Optimize Flow and Velocity Unit
Diarneter Depth (®) Imperial ) Metric
Pressure Net
Mominal Welocity B ange - Itz
Construction Port Sizing
Velocity Range D2/D1
25-30 1.1
30-35 12 B
»35 13 >
2N Construction Port
Apply Cloge
MDTools Settings: Energy Efficiency
MOTeels Options *

Construction Port  Intemet  Miscellaneous

Construction Port Sizing

MNaminal YWelocity R ange - ftds

Velocity Range

10:15
1520
»20

o

11

Construction Port

Cloze

MDTools Settings: Energy Efficiency
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4 Construction Port.

Setup the preferred cavities to make Energy Efficient connections used in the Insert X-Port command.
Recommend a construction port from the list, based on the flow of the connecting cavity/port

Default ID

Set the default component ID for
construction ports in the manifold.

Pressure Check

Select the Check Rating at connection
option,

if you want to validate construction
port pressure as per the Net
operating pressure.

MDTools® checks pressure ratings
automatically when inserting a
construction plug.

If a plug is not rated for the connected
Net pressure, a warning dialog
displays.

Check Rating at Connection option
validates construction ports in the
following MDTools command.

. Insert Construction port from
MDTools browser.

. Insert Construction port from
MDTools ribbon menu.

e Edit Cavity

. Connect Cavities

Preferred Cavities

Add Preferred Cavities:

e  Click button.

e  The Select Preferred Cavities
dialog box displays.

e  Select alibrary and cavities in
the selected library.

e  C(lick the Add button.
e  Click the Close button.

e  Click Apply to save the settings.

Delete Preferred Cavities:

e  Select cavities to be deleted
from the list.

o
e  C(lick button to delete the
selected cavities.

e Click Apply to save the settings.

VEST, Inc.

MDToels Opticns
Library and Units ~ Net Color  Energy Efficiency  Construction Port  Intemet  Miscellaneous
Default 1D Prefemed Cavities
PLUG Cavity Name Library MName ~
H10 SAE SAE Ports-J1926-1
Pressure Check #12 SAE SAE Ports-J1926-1
Check Rating at Connection H#14 SAE SAE Ports-)1926-1
H1E6 SAE SAE Ports-J1926-1
H2Z SAE SAE Parts-11926-1
H20 SAE SAE Ports-J1926-1
H24 SAE SAE Ports-J1926-1
H3 5AE SAE Parts-115926-1
H97 GAE GAF Pote-119261 | ¥
QA £
Cancel
MDTools Settings: Construction Port Tab
Select Preferred Cavities .
Library Cavity
BSP Ports-150 11791 SP-02
BSPT Ports-150 11731 SP-03
EPS Flanges SP-04
Expander Plug Eu:_urts CP.O5
Hawe SICV Cavities SP.0G
Hawe Valve Interface CPE
Metric Ports-1S0 6145-1 :
NPT Ports 5P-10
Olmsted Flanges SRz
Crifice Plugs 5P-16
SAE Fanges-J518
SAE Ports-J1526-1
Short Ports
Sguare Flanges-6000 Seres
Sguare Flanges-150 6164
Al Add
Cancel

Select Preferred Cavities dialog
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Internet Options

1. Specify the correct settings to enable MDTools to
access Internet.

2. Enable proxy settings, if required and provide
related information such as Host and Port.

3. Select Enable Proxy authentication and provide
User Name and Password, if required.

4.  Click Apply.
Miscellaneous
1. Cavity Switches between Cavity Machining
Machining ID ID, same as the component ID or
not.
2. Angle Hole Switches between Compound angle

hole and a Simple angle hole.

3. Auto-Connect  Enables/Disables use of diameter
available in Tool Library as

connection diameter.

4. Minimum
Wall Thickness

Sets the default minimum wall
thickness.

5. Design Check  Indicate Design Errors has two
options,

Highlight Selected Cavities and
Remove Color from Unselected
Cavities to zoom in and highlight the
reported errors of all Design Checks.
(includes Wall Thickness Check,
Manufacturability Check,

Connection Check, etc...)

6. Drill Depth

Full Diameter Drill depth excluding the drill tip.
Depth to Tip option appears
unchecked by default, for applicable

commands.

Tip Drill depth up to the drill tip.
Depth to Tip option appears
checked, by default for applicable
commands.

VEST, Inc.

MDTools Options

(®) Automatically Detect Settings

Library and Units  Met Color  Energy Efficiency  Construction Port  Intemet  Miscellaneous

() Prowy Settings

Host |

| Part

[] Enable prosy authentication

Uzer Mame |

Pazzword

Cancel

Internet Options Tab

MDToels Options X
Library and Unts  Met Color  Energy Efficiency  Construction Port  Intemet

Cavity Machining ID Design Mode

Same as Component 10 “irbual Cavity Cavity az Feature

Angle Hole Ato-Connect

[ Simple &ngle Only [[] Use Ciameter from Tool Library

Drill Depth Minimum Wall Thickness

(®) Full Diamneter O Tip

Browser Design Check

Loaded Indic:ate Design Erors

Load on Startup () Highlight Selected Cavities

[] Group Cavities by Face (®) Remove Color from Unselected Cavities

Show Stamping Test

Cancel

Miscellaneous Tab
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7. Browser

Loaded

Load on Startup

Group cavities
by Face

Show Stamping
Text

8. Design Mode

Switches the browser between
Loaded and Unloaded

Switches the browser setting
between loading the browser on
startup and loading the browser
manually

Switches between grouping of
cavities in manifold by face or not

Enables/Disables listing of stamping
text in browser.

MDTools® now works faster using a new Virtual Cavity

design mode.

Virtual Cavity

Cavity as
Feature

VEST, Inc.

Enables quick designing of
manifold and then switching
to the feature-based
manifold design mode using
the new Convert Manifold
command.

Dummy SOLIDWORKS
imported body features are
created for cavities in the
Virtual Cavity design mode.

Enables creation of cavities
as parametric features in
SOLIDWORKS.
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84. License Options

1.

Set the license path through
the Part Model menu.

MDTools 960
> License Options

The MDTools License Options
dialog box displays.

Enter the server name or the IP
address of the system, where
the MDTools hardware lock is
located.

Click Apply.

MDTools automatically selects
a license and displays the
license information in the
License info form.

If a license is selected
successfully, then the Get
License button is disabled and
the Release License button is
enabled.

To release a license,

click the Release License
button.

This releases your license, the
Release License option is
disabled and the Get License
button is enabled.

To get a license, click the Get
License button.

If MDTools’ successfully gets a
license, then the Get License
button is disabled and the
Release License button is
enabled.

Click OK to continue.

Note:

This option is available only in the
MDTools 960 Network license
version.

VEST, Inc.

Server Name/IP Address

[¥] MDTools 960 License Option

| MDTooleServer

Cancel

MDTools 960 License Option dialog box

MOTools License Options

Server Mame/|P Address

License Info

Releaze Licenze

MOToolzServer

Aty

Key Info

th

Licenses

License in Use 1

Cancel

License Options dialog box
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85 User Manual
86 About MDTools
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85. User Manual

Open the MDTools 960 user manual in the PDF format.

MDTools 960
> MDTools Help

MDTools 960

User Manual

The MDTools® User Manual
opens in the PDF format.

Q
3
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86. About MDTools

View the MDTools® version and build number.

MDTools 960
> About MDTools

The About MDTools dialog box
opens and displays the MDTools
version and build number.

VEST, Inc.

About MDTools

Product Information

Felease

Build

Release Date
License Type

Service Pack

960 Beta
960.0.0.2
23-8ug-2017

T etk
]

MDTools 960

€ vesr.
rDTools 960

© 2002 - 2017 WEST. Inc. &l rights rezerved.

Warning : This software is pratected by copyright law.
Unauthorized reproduction and digtribution of thiz
progrann ar ahy portion of it may result in criminal
penaltiez, and will be prosecuted to the masimum extent
pozzible under the law,

Lizenze Aqreement

About MDTools dialog box
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DRAWING COMMANDS

+ [£5) Design Binder
]| Design Journal doc <Empty>
Annotations.
v [ Sheet!
» [ sheet Format1

» @8

030 03 030 08 0;
mea e mo

c1

< >

Tample donton

| ChSheett | & |

87 Create Views
88 Show Origin & Axes
89 Show Angle Holes
90 Show Footprint
91 Show Stamping Text
92 Show Undercuts
93  Mark Construction Holes
94 Show/Hide Internal Details
95 Auto Dimension
96 Show Machining ID
97 Show Component ID
98 Create Balloon
99 Machining Chart
100 Create Machining Callout
101 Create Stamping Text Chart
102 Create Components and Ports List
103 Create Cavity List
104 MDTools License Options
105 MDTools Drawing Options
I 25 SOLIDWORKs | Fie tar view it Toon wnsow wep A | OB @@ [l 8 B S - e B searen _ =
Vi Loyout | Amnoaton | Skech | Evlote | SOLIDWORKS Add-is | SheetFormt | MDTack 960 5 —
>
v
SampleManifold

SOLIDWORKS Premium 2017 x64 Edition

Under Defined _ Editing F 2:1

CAUTION!

e  MDTools 2D commands work only if the views are created using the Create Views command.

e  MDTools 2D commands can be undone only if the model is not rebuilt after using the command.

VEST, Inc.
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87. Create Views

Automatically create 2D views of a manifold.
1. MDTools 960

> Create Views Creste Views x[ - : PR o = E
. . Model
The Create Views dialog box T T
displays. sese
Shest Scate

2. Click Browse and select the

block pa rt model. B:e\l\ew View Separation ﬁﬁ[l
3. Click Open_ Select Point Distance 1 D
N ote . Gl o Cancel

T

e Names of the part models,
which open in SolidWorks are
listed in the File name drop-
down list.

e  You can also select the part

model from the list. ] ;“:'; ’;:: i
Create Views dialog box
4. Select the positioning option.
The Auto Position option is
selected by default. — R —
The distance between views is ?
automatically calculated. ront
The views are placed with the B o
center of the front view at the . ;““”m”
center of the sheet. X % °
» B
5. Deselect Auto Position, if you : % ‘

want to specify your own ] @
position style.

You can select a placement

. & ©

point.

This is the point at which the

center of the Front view is "

placed on the sheet.

o —

6. Specify the inter-view distance —_— — =

and the scale factor. Six views of the manifold created automatically

7. Click OK.
MDTools® automatically
creates six views of the
selected manifold block as per Note:
the options specified in the
MDTools Drawing Options
dialog box.

e The scale values in the Create View
dialog box denote the sheet scale
values.

MDTools automatically names
the views, per the MDTools 2D
view naming convention.

e  Refer MDTools Drawing Options for
drawing view options.

- Top view as A

- Front view as B

- Bottom view as C
- Left view as D

- Right view as E

- Back view as F
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88. Show Origin and Axes

Automatically display the origin and the direction of the X and Y axis in each view of the 2D drawing.

MDTools 960

> Show Origin and
Axes
A selection box
displays.

To display in each view,
select one of the
following:

- Origin

- X and Y directions

- Both origin and
directions

Click OK.

MDTools*
automatically displays
origin and directions in
the placed view.

Note:

The direction lines and
origin circles are
created in the selected
layer properties.

The origin and
direction arrowheads
are filled, per the user
settings.

To make the origin and
direction head more
prominent, change the
document hatch fill
settings to Solid Fill.

The height of the X

and Y text does not
change on changing
the view scale.

VEST, Inc.

Show Origin

Show diection of axes

Cancel

Show Origin and Axes dialog box

Origin and X and Y directions in a view

Show Origin and Axes % £ Bl

&

<

Xl

SEC e 1

gre Bl

©
LTy
ELSRCE ¢

AiieBnles

FanY
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89. Show Angle Holes

Automatically display the top view of angle holes in the 2D drawing views.

The Show direction of angle hole option enables you to display the direction of angle hole.

1. MDTools 960

Show Angle Holes >
> Show Angle Holes

Tl,-'e Show An.gle Holes Show Direction of Angle Hale
dialog box displays.
2. Select Show direction Cancel

of angle hole to
display the direction of ~ Show Angle Hole dialog box
the angle hole.

The Show direction of

angle hole option is

selected by default. L!

3. Click OK. &
MDTools® displays the ‘a
top view of the angle 2
holes in the 2D drawing -
views.

!

Angle holes displayed in 2D drawing
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90. Show Footprint

Automatically display the port application name for footprint cavities near the cavities in 2D drawing views.
1. MDTools 960

Footprint 5
> Show Footprint
The Footprint dialog show
box displays. [] Qutline

[] Port Application Name
2. Select the options you

want displayed. Text Height | 0125
3. Enter the text height

for Port Application
ak. Cahicel
Name.

The port application
name for footprint
cavities is
automatically
displayed.

Show Footprint dialog box

RS

Note:

=  The port application
name is shown next to
the cavity in 2D views.

=  [If afootprint has only
one cavity of the type
Cartridge Valve/ Port
or Drill Hole, then the
port application name
for this cavity is not
shown.

A sl

Port application name with cavity in 2D drawing
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91. Show Stamping Text

Display the stamping text, which is enclosed within a rectangle, in 2D drawing views.

Stamping text is displayed at the locations specified when creating the text in the part model.

MDTools 960 ED . @ w
> Show Stamping Text @ <
MDTools® displays the -0 -
stamping text, which is
enclosed within a
rectangle, near the ®
cavity.

Note:

e All the stamping text
in a view, move
together when you
drag the stamping
text.

. If 2D views are created
manually, then use the

following naming &
convention for the - -
manifold views. @ 7®7
Top A
Front B
Bottom C Stamping Text displayed (enclosed in a rectangle)
Left D on 2D drawing
Right E
Back F

e  The Show Stamping
Text command will not
work, if you do not use
the view names, per
naming conventions.
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92. Show Undercut

Automatically displays the top view of undercuts as circle in 2D drawing.

MDTools 960
> Undercut
MDTools® displays the
Top View of undercuts
as circle in 2D drawing.

Top View of undercut in view

Layers *

Note: MName Description aan ,5 e Style Thickness | oK |
e Undercuts are placed ::::;es : g : Cancel

on a separate layer. OriginAndixes ® o = Help
e The Create views Undereut o &

command displays the ew

top view of undercut Delete

while creating the Move

drawing views. This is A

possible if the View Undercut Layer in Layers Properties dialog box

Undercut option is

checked in the ] -

. . MDTools Drawing Options X

Drawing view page of

MDTools Drawing Components and Ports List  Cavity List

Options. Drawing View Face Origin  Dimensions  Machining Chat  Machining Callout  Stamping Text Chart

Projection Type Display

{‘Eﬂ'@ First &nigle: Face Name Tewt Height |0.125 | in
Dutside Yiew Boundary

@E Third Angl
o ande [ Crigin and Axes

[] Foatprint
Baze Wiew
— » Text Height (0125 | in
[] Angle Hole Direction
View Style [ Stamping Text
— [ Mark -Parts
[ I — [] Internal Details
—
Undercut
1
[ Jl::I | View W a
- Min. Distance [d) |0.125 ] % ]

Apply Cancel

Undercut in MDTools Drawing Options
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93. Mark Construction Holes

Automatically mark the construction holes in the 2D drawing view.

MDTools 960

> Mark Construction Ports
MDTools® marks the
construction ports by
creating a circle and a
cross inside it.

Note:

If the construction plug is at
an angle,

it is marked with an ellipse
enclosing the cross.

VEST, Inc.

GSEOEE

Construction holes marked in 2D drawing
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94. Show/Hide Internal Details

Automatically display or hide the internal details of the drawing views created using MDTools".

1.  MDTools 960 ShowHide lnternal Detsils N e e B O e S T
> Show/Hide Internal
Details ® Show O Hide
The Show/Hide Internal =
Details dialog box
displays.

2. Select the Show option
to display the internal

details of the drawing
views. . @

Select the Hide option to +
hide the internal details i 4
of the drawing views.

or

3. Click OK. i &
MDTools automatically -
displays/hides the
internal view details for S S S S
all the MDTools created ~ Show/Hide Internal Details dialog box
drawing views.

Note:

e  |f the part document is
modified,
then the changes will
not be reflected
automatically.
Re-run the program to
update the hidden
view details.

" GeECERE

>

e  Anadditional part
document will be
created with the same
name as the part
document name
suffixed with
“_Internal”.

Do Not Delete this File.

Internal details displayed for the views
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95. Auto Dimension

Automatically dimension all the cavities on all the six views of the manifold in the 2D drawing.

1. MDTools _960 . Auto Dimension >
> Auto Dimension
The Auto Dimension
dialog box displays. Configure Dimensioning Cptions. ..
2. Click Configure
Dimensioning
Options.... Create Dimensions Cancel
The MDTools" Drawing
Options dialog opens Auto Dimension
the Dimensions tab.
MDTools Drawing Options X
3. Conflgure, as reql‘“red' Componerts and Ports List  Cavity List
4. Click Applv Drawing View Face Origin  Dimensions  Machining Chat  Machining Callout  Stamping Tex¢ Chart
5. Click Close. Dimension Dimension Text Offset
6. Click Create ®) Caviies () Black Only _C-} _100
. . . S
Dimensions in the R F
Auto Dimensions Dimension Location ja—wb———[0.25 in
. Face Horizontal Wertical
dialog box.
Top Top ~| | Right ~
MDTools starts
. 3 3 Front Bottom ~| | Right ~
creating dimensions,
. Bottom | Both sides ~ | | Right ~
per the options
) Left Bottom ~ | | Right w
selected in the ]
. Right Both sides ~ | | Right ~
MDTools Drawing
. . Back Bottom ~ || Left v
Options dialog box.
) ) ) [] imension Al Cavities in & Footprint
All the dimensions will
be created with the
properties set in the
current dimension Cancel
style.
Auto Dimension Options
Note:

e Ifthe 2D views are | |
created manually,
then use the following
naming convention for Auto Dimensioning... a0 9%
the manifold views.

e Top A . ;
Front B Auto Dimension wait box
Bottom C
Left D
Right E
Back F

&l

2
\
o

i

sl

e  The Auto Dimension
command of MDTools
will not work, if you do
not use the view
names, per naming
conventions.

2.00

e  The dimension text
height does not
change on scaling the
views. S

@
~

3.21

Cavity dimensioned automatically
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96. Show Machining ID

Note:

VEST, Inc.

Automatically display the cavity machining ID near the cavities in the 2D drawing views.

MDTools 960 Show Machining ID

> Show Machining ID

The Show Machining WMachining 1D Text Height

ID dialog box displays. Same as Component [0
Select Same as

Component ID,

if you want to use the Shaow Machining 1D | Cancel
component ID as the

x

cavity machining ID.
Set the default option
from the MDTools

Show Machining ID dialog box

Settings dialog box.

Enter text height.
Click Show Machining

ID.
MDTools® displays the
cavity machining ID ®

near the outermost
circle at 45 degrees
from the center of
each cavity.

S

)

Cavity machining ID on 2D drawing

If the 2D views are created manually, then use the
following naming convention for the manifold views.

Top A
Front B
Bottom C
Left D
Right E
Back F

The Show Machining ID command will not work, if you do
not use the view names, per naming conventions.

If the manifold views are scaled,

the machining ID text size and location are not scaled
automatically.

Therefore, it is advisable to first set the view scale and
then insert machining ID on the views.

If the view scale is modified after inserting the machining
ID, then you need to manually delete the machining ID
and recreate the IDs using the Show Machining ID
command.

MDTools® 960 User Manual
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97

Note:

VEST, Inc.

. Show Component ID

Automatically display the component ID near the cavities in the 2D drawing views.

MDTools 960 Show Component ID and Cavity Name X
> Show Component ID

The Show Component Display

ID and Cavity Name O Component ID

dialog box displays. (O Cavity/Footprint Name

Select the required
Display options. Test Height
Select the Component
ID option to display the Include Construction Ports
component ID.

Component ID is the

(® Companent 1D and Cavity/Footprint M ame

default selection. Cancel

Select the Show Component ID dialog box

Cavity/Footprint Name
option to display the
cavity/footprint name.

@

L:#& SAE

Select the Component @
ID and Cavity/Footprint
Name option to display ® @

the cavity/footprint
name with the
component ID.

Select the Include
Construction Ports
option to display the
construction ports.

PLUG2:#2 SAE

Enter Text Height.
Click OK.

MDTools® displays the
component ID near the

outermost circle at the B 5/16-18 UNC

bottom of the cavity.

MBolt3:5

16"18 UNC

Component ID with cavity name in 2D drawing

If the 2D views are created manually, then use the
following naming convention for the manifold views.

Top A

Front B
Bottom C
Left D

Right E

Back F

The Show Component ID command will not work, if you
do not use the view names, per naming conventions.
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98. Create Balloon

Automatically create balloons around the cavity machining ID for all cavities in the 2D drawing.

1. MDTools 960
> Create Balloon
The Create Balloon
dialog box displays.

2. Select the required
Leader Start Point.

3. Select the Cavity
Center option to start
the leader from the

Create Balloon

Leader Start Point
(®) Cavity Center
() Cavity Edge

Create Balloons for
(@) all Cavities
() Angle Holes Only

X

[% Cavity

[}g Balloon Location

Celete Balloons

cavity center.

4. Select the Cavity Edge
option to start the
leader from the cavity

() Selected Cavity

edge. -OK Cancel
The Cavity Edge option -
is selected by default.

Create Balloon dialog box

Create Balloons for:

& o] [
All Cavities : ’
MDTools’ inserts ‘
balloons on all the @

cavities consisting of
the machining ID.

The leader is placed at
an angle of 45 degrees
from the cavity’s edge
or center, per the
selected leader option,
in 2D drawing views.

Angle Holes Only

Balloon displayed for all cavities

Selected Cavity

. L To move a balloon,
1. Select the Selected Cavity option in the Create Balloon for

group box.
The select Cavity button and Balloon Location options
become active automatically.

Drag the balloon to the desired location.

The text automatically moves with the balloon.

To delete all balloons,
2.  Click the Balloon Location select button. Click the Delete Balloons button.
Select the point where you want to place the balloon.

4. Click OK.

b
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99. Machining Chart

Once the design of a manifold is complete and checked, the machining chart of the design can be automatically extracted from the
manifold and inserted into the 2D machining drawing.

The Machining Chart command enables you to automatically extract the machining data from all the cavities and create the
machining chart.

Creating the Machining Chart

1. MDTOOI? ?60 Create Machining Chart >
> Machining Chart
The Loading Cavities List message box displays Select Format Select face
followed by the Create Machining Chart dialog box. MOTools Default Inch i Al »
2. Select a format for the machining chart from the
Select Format dropdown. tems Range
3.  Click(...), the Configure Machining Chart Formats ®) o Total number of kems: 27
button to edit or create a machining chart format,
if required. O tems IFEE | | To | |

The MDTools Drawing Options dialog box displays.

Create or edit a machining chart format using this
dialog box. Delimiters | Semicoloni)

Export Machining Chart

[ Include Black Details Export

Inzert into Drawing Close

Create Machining Chart dialog box

4. Select a face from the dropdown, if you want to

create machining chart for any particular face e h | Rl [ veneel Dl €
. . . -8 IDRILL 1/4 1.000} -m 4
otherwise select All. (All is the default option) brar—Tiap ORI 77 B T E—— TS ] =
. . — - #10-24] 2 TR .9250 Lo
5. Select All in the Items Range group, if you want to B - e P T ] 2
o TTE DRI loRI ontiog [
create a complete machining chart. e e i e %
or, e :
5 2 o AT e
Select the Items option and enter the start and end A r ﬁié S YT T I
- ! i s 7 sl 2 el
item index to create a list of specific item range. e L 2o [t froRL T
. . . b L 0.625) &7 Bolt2 DRLL 0.2
6. Click Insert into Drawing. 102 2l omi Sel
RILL 625 214) Bolt3 DRLL 0.2
The Select Top Left Corner (Point1) message displays. m—(TY i‘j:ﬁ*% fomic P T
ORM PORT #10 SAE 0.031] ORM PORT #5 SAE 031
5 e —ce > Sai o3
7. Click OK. o [ 553 FORT w?{{:‘:% g
8. Select top left corner to define a rectangular window y
for the machining chart. }
The Select Bottom Right Corner (Point2) message 3
displays. @ @ 1 @
9. Click OK. A1l 5

10. Select bottom right corner to define a rectangular
window to place the machining chart.
MDTools® creates the machining chart in the selected
window, per the selected machining chart format.

Machining Chart inserted into Drawing

If the selected area is insufficient to create the Note:
complete machining chart, the
Select Top Left Corner (Point1)
message reappears.

e The General Tables style in SolidWorks is used to create the
machining chart.

e  Use the word ‘AND’ instead of ‘&’ in cavity machining information.
Using ‘&’ will result in bad data in the machining chart. (Limitation in
SolidWorks)

11. Repeat the above steps until the complete
machining chart is created in the drawing.

e The machining chart is not associated with the model.

When the model changes, the machining chart needs to be re-
generated.
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M am e Operation Diam eter] Depth
C1 DRILL 0.435 1.871
FORM PORT #5 SAE 0.031
TAP 2f18-18 0.531
c2 DRILL 0.230 1.592
FORM PORT #5 SAE 0.031
TAP 2f18-18 0.531
L DRILL 0.435 2.000
FORM PORT #5 SAE 0.031
TAP 2f18-18 0.531
i 1 DRILL 0.500 1888
FORM PORT #6 SAE 0.031
TAP 2f18-18 0.531
2 DRILL 0.500 1.424
FORM PORT #4 SAE 0.031
TAP 2f18-18 0.531
i B It TAP DRILL 0.264 1.000
TAP Sf1a-18 0.750
B lt2 TAP DRILL 0.264 1.000
TAP Sf1&8-18 0.750
i B It3 TAP DRILL 0.268 1.000
TAP Sf1&-18 0.750
P DRILL 0.500 1.630
FORM PORT #3 SAE 0.031
TAP 2i4-1& 0.593
PLUGT DRILL 0.250 1.750
FORM PORT SP-02 0.031
TAP Sf16-24 0.341

Machining Chart

Exporting the Machining Chart

1.

VEST, Inc.

Select various options for the machining chart,

as explained above.

Specify the delimiter in the Delimiters dropdown,
per the selected option.

Each of the columns in the machining chart can either be:
e  Space Delimited

separated by spaces

e  Semi Colon (;) Delimited

separated by semi colons

e  Tab Delimited

separated by tabs

e Comma (,) Delimited

separated by commas

Select Include Block Details to include the manifold block
details in the exported machining chart text file.

Click the Export button.

The Save As dialog box displays.

Specify the file name and the path, press OK.
The Machining chart is saved as a text file at the specified
location.

File Edit Format View Help

NAME ; OPERATION ; DIAMETER ; DEPTH
2A;DRILL;5/8;2.667
;€10-2;1.344;0.031
2B;DRILL;0.250;2.000
;C18-2;1.344;0.031
3-A;DRILL;1/4;1.000
3-B;DRILL;1/4;1.000
3-BH1;TAP DRILL;5/32;6.700
;TAP;#10-24;0.500
3-BH2;TAP DRILL;5/32;0.700
;TAP;#10-24;0.500
3-BH3;TAP DRILL;5/32;0.700
;TAP;#10-24;0.500
3-BH4;TAP DRILL;5/32;0.700
;TAP;#16-24;0.500
3-LP;DRILL;11/64;8.175
3-P;DRILL;0.250;2.000
3-T;DRILL;1/4;2.0825
4;DRILL;®.625;2.667
;C18-2;1.344;8.031
5;DRILL;0.625;3.214
;C18-4;1.344;8.031
A1;DRILL;0.438;3.214

;FORM PORT;#1@ SAE;0.031

Exported Machining Chart

MDTools® 960 User Manual
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100.

Automatically create leader-type cavity machining callout for all the cavities in the 2D drawing.

Create Machining Callout

It automatically extracts the cavity machining detail from all the cavities and inserts with the leader on the cavities.
Position of existing machining callouts will be retained.

MDTools 960
> Machining Callout

The Create Machining
Callout dialog box displays.

Create Machining Callout for
Cavities

To create the machining callout
for all cavities,
Click All Cavities.

MDTools® inserts the leader
on all cavities consisting of
machining detail and
places the leader from the
cavities center at an angle
of 45 degrees.

To create the machining callout
for the angle holes.

Click Angle Holes Only.

Note: Angle Holes only option
does not delete existing cavity
callouts.

To create the machining callout
for a cavity

1. Click the Cavity select
button.
The Select Leader point
button becomes active
automatically.

2. Click the Leader Location
select button.

3. Select the point where you
want to place the leader.

4, Click OK.

To delete callouts,
click Delete Callouts.

Note:

e  To move a machining
detail,
drag the leader endpoint
to the desired location.

The text moves
automatically.

e All cavities and Angle Hole
Only option doesn’t
change the location of
existing callout.

VEST, Inc.

Create Machining Callout

Create Callout for

() Selected Cavity

Delete Callouts

Optione. ..

X

(@ Al Cavities

() Angle Holes 3 Cavity

() Slots

O Undercuts [% Leader Location

Canesl

Create Machining Callout dialog box

DRILL $0.313, ¥0.750 X

-

DRILL0.250, ¥ 1.000
O-RING GROOVE REFER DETAIL

DRILLP0.875. ¥2.500
c-122

FORM PORT @#3 SAE, ¥0.031

o
TAP UNF2B (3/8-24, W.mﬂY D)

DRILL DRILL $0.250, ¥1.378
C-4-2 FORMTOOL ©0.828. ¥0.031
0.4375-20 UNF TAP $0.438, ¥ 0.406—

DRILL @0.625, ¥1.500
FORM PORT P #8 SAE. ¥0.031
TAP UNF-2B ®3/4-16, $0.593——]

©1.500, ¥0.031

I SLOT DRILL@0.668. ¥3.0

~t— DRILL ©0.750, ¥ 4,500
C-12-4 ©1.500, ¥0.031

Machining Callout displayed for all the cavities in the 2D drawing

MDTools® 960 User Manual
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101.

Create Stamping Text Chart

Automatically insert a Stamping text chart in the drawing sheet.
The chart includes Stamping text, location, view name, rotation angle, size, and font.
You can also export the table as a text file.

MDTools 960
> Stamping Text Chart

The Create Stamping
Text Chart dialog box
displays.

Click Insert into
Drawing to insert the
table in the drawing.
The Select Point dialog
box displays.

Choose a point for
inserting the table.
MDTools*
automatically creates a
table at the selected
point.

Note:

The list displays only
the stamping texts,
which is shown in the
model.

Suppressed stamping
is not listed in the
Stamping Text Chart.

VEST, Inc.

Create Stamping Text Chart ot
Export Options
Delimiters | Semicolon(;) w Export
| Inzert inta Drawing Cloze

Stamping Text Chart dialog box

-
]

e Y

o

X
Y
Stamping Text Chart
Face Name Text Fon Text Height Location X Location Y | Text Rotation
~ A 28 Arial 025 4.048 270
‘@‘ A L Arial 025 0.806 1.332
' A c2 Aria 0.25 4.807 .611
A 3 Arial 0.25 2260 .077
2A Microsoft Sans Serif 0.25 1.332 B8X
Al Arial 0.25 3072 885
M2 Microsoft Sans Serif 0.25 2176 .310
5 Microsoft Sans Serif 0.25 4.70 850
P Arial .25 1.860 .307.
i0 Arial 0.25 118 228
[el] Arial .25 4.445 .569
Ml Arial .25 621 .800
4 Arial 025 523 885
Sy s " et 50 b0 cur senne onwos

Stamping Text Chart in the drawing

MDTools® 960 User Manual
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102.

Create Components and Ports List

Insert a cavity table consisting of the component ID, cavity name, and face name in the 2D drawing.

MDTools 960

> Components and
Ports List

The Create
Components and Ports
List dialog box displays.

Select the cavities to
be included in the
table.

Click Insert into
Drawing.

The Select Top Left
Corner message
displays.

Click OK.

Select the top left
corner to define a
rectangular window
for the Components
and Ports list.

The Select Bottom
Right Corner message
displays.

Click OK.

Select the top left
corner to define a
rectangular window
for the Components
and Ports list
MDTools® creates the
Components and Ports
list in the selected
window.

When the selected
window is insufficient
to create the complete
Components and Ports
list, the Select Top Left
Corner message
displays.

Repeat the above
steps, till the complete
Components and Ports
list is created in the
drawing.

Create Components and Ports List x
tem ID Machining ID Cavity/Footprint Name Face Name
24 BE cl0-2 2
28 AF c1o-2 1
3 AE D03 1
4 FD cl0-2 5
] BD ci0-4 p
a1 BB #10 SAE 2
1 FB #5 SAE 5
cz AG #6 SAE 1
L AH #5 SAF 1
M1 FC #5 SAE 5
M2 BC #6 SAE 2
P DA #5 SAE 4
Mone
Inzert into Drawing Cloze

Create Components and Ports List dialog box

e e e — o

Note:

You can configure

Components and Ports List

options using MDTools
Drawing Options.

VEST, Inc.

—al
Components and Ports List inserted into a 2D drawing

MDTools® 960 User Manual
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-l

FDEEERE

Components and Porfs List
tem 1D Machining ID Cavity /Footprint Name Face Name

2A BE Cl10-2 B

28 AF Cl10-2 A

3 AE D03 A

4 FD Cl10-2 F

5 BD C10-4 B

Al BB #10 SAE B

Cl FB #6 SAE F

c2 AG #6 SAE A

IL AH #6 SAE A

M1 FC #6 SAE F

M2 BC #6 SAE B

P DA #8 SAE D

T EB #10 SAE E
X

@

Y ®
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103.

Create Cavity List

Insert the list of the cavities including, X-drill plugs, mounting bolt holes, drill holes, slots, undercuts, and O-ring grooves into the
drawing, per options specified in MDTools Drawing Options. All similar cavities will be grouped.

You can sort the list either by Cavity/Footprint Name or Cavity Type.
You can also export the list into a text file with the selected delimiter.

MDTools 960

> Cavity List
The Create Cavity List
dialog box displays.

Click OK.

The Select Top Left
Corner message
displays.

Click OK.

Select the top left
corner to define a
rectangular window for
the cavity list.

The Select Bottom
Right Corner message
displays.

Click OK.

Select the top left
corner to define a
rectangular window for
the cavity list.
MDTools® creates the
Construction port table
in the selected window.

When the selected
window is insufficient
to create the complete
cavity list,

the Select Top Left
Corner message
displays.

Repeat the above
steps, till the complete
cavity list is created in
the drawing.

Note:

You can configure the cavity
list using MDTools Drawing
Options.

VEST, Inc.

Create Cavity List >
S.Mo.  Cavity/Footprint Name Feature Type Quantity
1 Do3 Footprint 1
2 cig-2 Cartridge Valve 3
3 cio-4 Cartridge Valve 1
4 H#10 SAE Part 1
5 #6 SAE Part 5
& HE SAE Port 1
7 H#10 SAE ¥-Port 1
g SP02 ¥-Port 3
] B/16"-18 UMC, Dia-0.266  Mourting Bott ... 3
Bxport Cavity List
Delimiters | Comma () e E sport
|hgert into Drawing Cloze
Create Cavity List dialog box
X =
@ -
@
Yy ® @
(=]
2
3
&
Cavity List
l S. No. Cavity/Footprint Name Feature Type Quantity
-@- 1 D03 Footprint 1
\ 2 C10-2 Cartridge Valve 3
3 C10-4 Carfridge Valve 1
4 #10 SAE Port 2
5 #6 SAE Port 5
6 #8 SAE Port ]
7 SP-02 X-Port 3
8 5/16"18 UNC, Dia-0.266 Mounting Bolt Hole 8
Cavity List inserted into a 2D drawing
MDTools’ 960 User Manual 193



104. License Options

Set the license path through the Part Model menu.

1. MDTools 960
> License Options
The MDTools License Options
dialog box displays.

2. Enter the server name or the IP
address of the system, where
the MDTools hardware lock is
located.

3. Click Apply.

MDTools® automatically selects
a license and displays the
license information in the
License info form.

If a license is selected
successfully, then the Get
License button is disabled and
the Release License button is
enabled.

4. Torelease a license,
click the Release License
button.
This releases your license, the
Release License option is
disabled and the Get License
button is enabled.

5. Togetalicense, click the Get
License button.

If MDTools successfully gets a
license, then the Get License
button is disabled and the
Release License button is
enabled.

6. Click OK to continue.

Note:

This option is available only in the
MDTools 960 Network license
version.

VEST, Inc.

[¥] MDTools 960 License Option >
Server Name/IP Address
| WD ToolsServer

MDTools 960 License Option dialog box

MDTools License Options

Server Mame/\P Address MOToolsServer
Apply
License Info
Key Info
Licenzes 5
Releaze License License in Use 1

License Options dialog box

MDTools® 960 User Manual
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105.

MDTools Drawing Options

Configure the various options and settings used by MDTools® drawing commands to create machining drawing in the Part model

environment.

1. MDTools 960
> MDTools
Drawing Options
The MDTools
Drawing Options
dialog box
displays.

7

2B sameleMantald

ET e

eI I T

2. Specify various
options,
per requirement.
3. Click Apply to
save the
changes.

XTSI R K XN T R X

o

I

T

Lnyout | Aneonstion | Skesch | Evalume | SOUDWG

T Qshestt [

MOTools 60

B

Samplebanitcid - Sheet] © B s

[I5] seieet

e T, Magnbied Selection

™
\

MDTools Drawing Options menu

Face Origin tab

1. Select projection type option
to update the view orientation
in display.

2. Select a face to change the
origin.

3. Click Shift Origin to shift the
origin of the selected face in
the counter-clockwise
direction.

4. Click Project Origin to project
the current origin of the
selected face to other faces.

5. Click Reset to reset the origin
of all faces to default, per the
MDTools standard.

6. Select Define origin of each
view independently.

7. If unselected,
the Shift option will shift the
current face origin and then
project other face origins
according to the current face
origin.

Note:

The face origin setting will be used
by various drawing commands, such
as Origin and Axes, Auto Dimension,
Machining Chart etc.

VEST, Inc.

MOTools Drawing Options

Drawing View Face Origin

LEFT

Components and Ports List  Cawity List

Dimensions  Machining Chart  Machining Callout  Stamping Text Chart

Rezet Shuft Frojest
TOP [] Defing origin of each view independantly
Y
£
x X
v .
Y
FROHNT RIGHT BACK
4
Y
BOTTOM
Apply Cancel

Face Origin tab

MDTools® 960 User Manual
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Drawing View tab

1. Specify the projection type
for the drawing views.

2. Specify a view you want to
use as the base view from
the Base View dropdown.

3. Select a style from the
View Style group for
positioning of views.

4. Select Face Name in the
Display group and select
the text height to display
the face name for all the
drawing views.

5. Select Origin and Axes to
display origin and axes for
the drawing views, per the
selected option in the
dropdown.

6. Select Footprint and the
required option from the
dropdown list to display
the footprint envelope and
the port application name
in the drawing views.

7. Select Angle Hole
Direction, if you want to
show the direction of angle
holes in the drawing views.

8. Select Stamping Text to
display stamping text in
the drawing views.

9. If Mark X-Ports is selected,
then all the X-ports will be
automatically marked
when creating the drawing
views.

10. Select Internal Details to
display the internal details
for the drawing views.

11. Select the Undercut
option,

MDTools displays
undercuts as circles in
Drawing views.

12. Specify the Min. Distance
value between the views.

Note:

The Drawing View options will
be used by the Create
Machining Drawing and Create
Views commands when creating
the drawing views.

VEST, Inc.

MOTocls Drawing Options

Components and Ports List Cawity List

Drawing View  Face Origin

Projection Type

Eﬂ'@' First Angle
Third Angle

Dimensions

Machining Chat  Machining Callout  Stamping Text Chart

Display

[] Face Name Tewst Height [0.125 | in

Dutside Yiew Boundary

[] Crigin and Axes

[ Factprint
Baze View
Front " Text Height (0.125 | in
[] Angle Hale Direction
View Style [ Stamping Text
[ [ Mark x-Parts
] | [ Internal Details
1
[J Undercut
—
[ J:::I | View —4
O in. Distance [d] |0.125 L] % L]

Cancel

Drawing View tab

MDTools® 960 User Manual

196



Dimensions tab

1.

Select the Cavities option
from the Dimension group
to dimension all cavities in
the drawing views.
a. Specify dimension
location for all the
drawing views.

b. Select the Dimension
All Cavities in a
Footprint option to
create dimensions
for all cavities in a
footprint, else only
the parent cavity will
be dimensioned.

or,

Select the Block Only
option to dimension only
the manifold block in the
drawing.

Specify the offset value for
the dimension text.

Note:

Options specified in the
Dimensions tab will be used by
the Auto Dimension command
and the Create Machining
Drawing command during the
automatic drawing creation
process.

VEST, Inc.

MOTocls Drawing Options

Components and Ports List Cawity List
Drawing View Face Origin  Dimensions  Machining Chat  Machining Callout  Stamping Text Chart

Dimension

@ Cavities () Block Orly
Dimension Location

Face Haorizantal Wertical

Top Top ~ | | Right

Frant Bottom ~ | | Right

Bottom Both sides ~ | | Right

Left Bottom ~ | | Right

Fiight Both sides ~ | | Right

Back Bottom ~ || Left

[] Dimension &)l Cavities in & Footprint

Dimengion Text Offset

{_3;_}——10

Apply Cancel

Dimensions tab

MDTools® 960 User Manual
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Machining Chart tab

Manage the machining chart formats in this tab.
You can create, edit, and delete a machining chart format.

Formats

Create a new
Machining Chart
Format.

1. Enter name of the
format in the Format
Name text box.

2. Click the Add New
Format icon.

A new format is added
to the Formats list box.

Columns tab

1. Select or deselect
columns, per
requirement.

2. Rearrange the
sequence of the
columns using the up
and down buttons, if
required.

3. Edit the header text for
the selected column by
providing new header
text in the Column
Header text box, if
required.

4. Specify the alignment
for the selected
column in the Column
Alignment combo box.

5. Click the Update
Selected Column icon,
if the column header or
alignment is changed
for the selected
column.

VEST, Inc.

MOTocls Drawing Options

Components and Ports List  Cawity List

Drawing View Face Origin

Formats

Dimensions Machining Chart  Machining Callout  Stamping Text Chart

MDTools Defautlt Inch Columns  Cavity Naming and Meet List  Miscellaneous

MDTools Defautt MM

Format Mame

MDTools Default inch |

A D

Cavity Mame
Cavity Face
Cavity Location
MIC Operation
Diameter
Diepth
] remarks
[] Angle Alpha
] Angle Beta
[ Guantity
[ Meet List

Al

Selected Order

Name:
Operation
Diameter
Depth
Face
Location

Column Header

Column Alignment
Left

vd

Cancel

Machining Chart: Columns Tab

MDTools® 960 User Manual
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Cavity Naming and Meet List tab

Cavity Name MOTocls Drawing Options e
Select Same as Component Componerts and Ports List  Cawvity List
ID, if you want to use the Drawing View Face Origin  Dimensions Machining Chart  Machining Callout  Stamping Text Chart
component ID as the cavity
. L Formats
name in the machining : : i
hart MDTools Default Inch Columns Cavity Naming and Meet List ~ Miscellaneous
chart. MDTools Defautt MM
Cavity Name
Same a3 Component D
Cavity Naming Format Meet List Format Option
(®) Cption 1 (®) Meet List Option1
Mans [AM BB CO
() Cption 2 () Meet List Option2
[&lphabet][MNumber] (MEETS A& AND BE)
() Cption 3 () Meet List Option
[Mumber][Alphaket] (Intersection Details)
Format Mame
MDTools Default inch |
A kd |0
Apply Cancel

Machining Chart: Cavity Naming and Meet List Tab

Cavity Naming Format

Option1: Option2: Option3:
No Cavity Numbering System [Alphabet][Number] naming [Number][Alphabet] naming
Use this option, if you have not named Use this option to add the quantity of  Use this option to add the quantity of
the cavities using the MDTools identical holes in the machining identical holes in the machining chart, if you
Generate Machining ID command. e.g. chart, if the cavity name is ‘Alphabets  have used it in the MDTools Generate
RV1, SV2-1, SV2-2... Or Number + Alphabets’ and count is Machining ID command. e.g. 1,2A, 2B, 3...

a number. e.g. AA, AB1, AB2 AC...
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Meet List Format

Select a Meet List Format
option.

Meet List option 1

MDTools’ lists the
meeting cavities in the
meet list for a cavity,
separated by comma

().

Meet List option 2
MDTools lists the
meeting cavities in the
meet list for cavity.
For clarity, it prefixes
the list with the word,
MEETS.

Meet List option 3
MDTools lists the
meeting cavities in the
meet list for a cavity
with Intersection
details.

Configure Meet List Columns

Click the Configure Meet List

Columns (...) button.

Configure the Intersection details

column heading, per your

requirement in the Configure Meet

List Columns dialog box.

1. Select columns to include in

the Meet list.

2. Rearrange the sequence of

columns using the up and

down buttons.

3. Edit the column header text for

the selected column, if
required.

Hame  [Ceerafien Dicime ter| D epthviest st
FA CrRILL 0250 0. 756 b, ER
FORM PORT 3F-02 00351
[TAF 511624 05341
FE CrRILL 0455 1271AF
FORM PORT #6 SAE 0.031
[TAF 91618 0.531
FC CrRILL 0.500 1.8864C1
FORM PORT #& SAE| 0.031
r&p /1618 0.531
FC D RILL 0.625 2.8 67[bE.DAEB
Clo-2 1.5344 0.031
Meet List Option 1
Mame  |[Operation Dicime ter| D epth|iieat Lst
Fa. CRILL 0250 .75 8|MWIEETS BB AND EB
FORM PORT SP-02 0031
Tap 501624 0341
Fb CrRILL 04355 1.871|MEETS AF
FORM PORT #6 SAE] 0031
[TAF &5 0.531
FC CRILL 0.500 1.6 88|MEETS ACT
FORM PORT #6 SAE] 00351
[TAF &5 0.531
FLr CRILL 0.625 2. 6&87|MWEETS BE DA AND B
Clo2 1.344 0031
Meet List Option 2
Mame | Ceration Dicrmeter Depthvest list  [Start Dia Ercd Dicy Start Depth Erd Depth |Bdas Offset  [Center Offset
FA DRILL 0.250 0.758|ER 250 0.537
FORM PORT SP-02 0031 |BE 250 0,671 £53 053
TAF 511624 0.341
Fb DRILL 0435 1.971AF 435 1.554
FORM PORT #6 3AE 00351
TAF 21&18 0.531
FC DRILL 0.500 1.866[4C1 500 1.745 1.995 003 003
FORM FORT #6SAE 0.031
AP 21618 0.531
FO DRILL 0.625 2.687BE 1.544
C10-2 1.344 0.031 [EB &75 0.537 975
L1 625 1.845 [2.585
Meet List Option 3
Configure Meet List Columns >
Columnz Selected Order
Start Dia Start Dia
End Dia
End Dia Start Depth A
End Depth
Start Depth Edge Offset v
Center Offset
Encl Diepothy
Edae Offast
Column &lignment
Center Offset
Mone .
D/d

4. Change the column alignment

of the selected column by

selecting the required

alignment from the drop-down

list.

5. Click the Update Selected
Column icon to update the

column properties.

6. Click OK to save the changes.

VEST, Inc.

Configure Meet List Columns dialog box
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Intersection Details of the Connected Cavities:

MDTools’® uses the following fields in the Bore Chart for displaying the intersection details:
Meet List, Start Dia, End Dia, Start Depth, End Depth, Edge offset and Center Offset.
These properties define the intersection details between two connected cavities.

Start Dia | @

The Start Dia in the Machining Chart |“St8f’f Dia ——|

defines the Step diameter of the first l—iltﬁii _ (2]
cavity at the meet point of the second LS R

cavity.

The larger step diameter of the first

cavity in the intersecting area is Start Dia

considered as Start Dia.

End Dia l @

L . — End Dia
The End Dia in the Machining chart

defines the Step diameter of the l—‘i:j ,,@

second cavity at the meet point of the Lo
first cavity.

The larger step diameter of the
second cavity in the intersecting area
is considered as End Dia.

' | 1
Start Depth i @ Start Depth
Start Depth is the distance from the
spot face of the first cavity to the i I @

I
nearest connecting edge of the \LJﬁ”;[L

End Dia

second cavity.

End Depth | @

End Depth is the distance from the End Depth
spot face of the first cavity to the end ] ] 1L &
connecting edge of the second cavity. W =

If the first cavity is terminated before
the second cavity center axis, then
the End Depth is considered as null
value.

End Depth

Edge Offset @ _
The Edge Offset is the distance - ___ FEdge Offset @
between the center of the first ' N r
connecting cavity to the nearest - - E -
connecting edge of the second !

connecting cavity. = (0,0

It may be a +ve or a —ve value with

respect to the origin. End Offset

Center Offset Center Offset @ @

Center Offset is the center-axis offset A —

distance between two connected
cavities. t

Center Offset
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Miscellaneous tab.

Depth
The machining depth in the Machining
chart can be as follows.

e  Full Bore Depth

e  Depth to tool tip
(For StepO and Step12)

e  Depth to tool tip
(For StepO to Step12)

The machining depth is calculated
according to the selected option.

Text Height

Specify the text height for the
machining chart

Cell Margins

Specify distances between the text in
the chart from top, bottom, left, and
right cell boundaries (row and column
lines) in the Cell Margins group.

Diameter Precision

Select precision for the machining
diameter from the Diameter Precision
dropdown.

Depth Precision

Select precision for the machining
depth from the Depth Precision
dropdown.

Location Precision

Specify precision for the location value
of the cavities in the Location Precision
dropdown.

Row Separator

Specify whether a line needs to be
drawn for each row of entries in the
machining chart.

The default option is Yes.

If the No option is selected, lines
appear above the first row and
below the last row of the
machining chart, for each cavity in
the chart.

Click Apply to save new format.

VEST, Inc.

MOTools Drawing Options >
Components and Ports List Cavity List
Drawing View Face Origin = Dimensions  Machining Chart  Machining Callout  Stamping Text Chart
Formats
MO Tools Default Inch Columns  Cavity Maming and Meet List Miscellaneous
MDTools Default MM
Depth
(®) Full Bore Depth
() Depth to toal tip (For STERD & STEP12)
) Depth to tool tip (For STEPO ta STEP1 2)
Text Height Cell Margins
Diameter Precigion Top [0.042 Battam 10,042
41234 ~
Format Mame Depth Precizion Location Precision Row Separatar
MDTools Default Inch | 3123 o 3123 TEm
s 0
Apply Cancel
Machining Chart : Miscellaneous Tab
% Full Bore \ g
Full Bore Depth [_‘rrjpf‘) ‘.I_,t\"
Depth Depth to ool 11p
* Tael Tip
“\v'*‘_‘t
Machining Depth Calculation
Mame  [Operation Dicime ter] Depth|iiest Lst
EA D RILL 0.250 1.455)6 0
F ORI FORT SP-02 0.031
ITAF 51 624 034
Eb D RILL 0.435 51258 B.BD.FAFD
F ORI FORT #10 SAF 0.031
[TAF Af5-14 1.657]
Machining chart with row separator
Mame  |Operation Dicmeter Depth Mieet Lst
DRILL 0.250 1.458
EA FOR PORT SF-02 0031 [0
TAP 511624 0341
DRILL 0.435 5125
Et: FORM PORT #10 SAE 0.031 [sb.BD.FAFD
TAP 775-14 0,487
Machining chart without row separator
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Edit an Existing Format
1.

Select a format from
the Formats list.
The data is populated

for the selected format.

Edit the text in the
Format Name text box
and click the Rename
Selected Format icon
button,

if you want to rename
a format.

Edit or define various
options and
parameters for the
Machining chart as
explained in the
previous chapter.
Click Apply to save the
changes.

Delete a Format

1.

Select a format from
the Formats list.
Click Delete Selected
Format.

A confirmation
message displays.

Click Yes in the
message box to delete
or No to abort.

Click Apply to save the
changes.

VEST, Inc.

MDTools Drawing Optiens

Components and Ports List Cavity List

Drawing View Face Crigin  Dimensions

Formats

Machining Chart  Machining Callout  Stamping Text Chart

MO Tools Default Inch Columns  Cavity Maming and Meet List  Miscellaneous

MDTools Default MM

Cavity Mame

Selected Order

Column Header

Components and Ports List  Cavity List

Drawing View Face Crigin

Formats

MO Tools Default Inch
MDTools Defautt MM

Dimensions

Columns

Cavity Maime
Cavity Face

Selected Oroder

Mame

Cavity Face Mame
. . Operation
Cavvity Location Diameter Column Aligrimerit
MIC Operation | Depth Left
. Face
| Diamet
IAmeter Location A 7
Depth v vd
[] Remarks
[] &ngle &lpha
[ Angle Beta
Format Mame [ Guantity
MDTools Defauttinch | [ Meet List
All
A e |2
Apply Cancel
Machining Chart tab

Machining Chart  Machining Callout  Stamping Text Chart

Cavity Naming and Meet List Miscelaneous

Column Heszcler

MDTools Drawing Options

Do you want to delete format MDToels Default Inch?

n Aligrimerit

Farmat Mame

|MDTools Defauttinch |

[x] [Ed [

[ cuartity
[] Meet List

All

Machining Chart: MDTools Drawing Options

MDTools® 960 User Manual
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Machining Callout tab

These options enable you to configure the output of the Machining Callout.

1. Specify the order of the

MDTools Drawing Options *
machining sequence with
the options available in the Components and Ports List  Cavity List
Machining Sequence Drawing View Face Origin = Dimensions  Machining Chart  Machining Callout  Stamping Text Chart
Order group. X
2. The Selected Order list Callout Options - Prefix and Suffox
shows the order in which Machining Seguence Order Depth
the machining operation @ Row 0 Selected Order (®) Full Bore Depth
sequence are created for a ) Row 1 Operation () Depth to tool tip (For STEPO & STEP12)
particular row. O Fow 2 Remarks A _
3. There are 7 row options Diameter = (O Depth to toal tip (Far STEPO to STEP12)
available. Q Row 3 Depth
4.  The order list is easily built O Row 4 » ]
by selecting a machining O Row s Precision Texd Height

sequence row and clicking (O Row B I in
the up or down arrow
button, in the desired
order. Simple: Angle

5. Select the number of
decimal places for the
Depth and Diameter
entries in the callout from
the dropdown.

6. Specify the value of text
height for the callout text.

7. Select the Show Trailing Cancel
Zero option to display the
trailing zero in the cavity
diameter and depth.

Alpha Angle Showy Trailing Zera

Machining Callout: Callout Options

8. Select the Simple Angle ] ]
option to show the alpha MDTools Drawing Options it
angle for the simple angle Components and Ports List Cavity List
holes in the machining Drawing View Face Origin  Dimensions  Machining Chat  Machining Callout  Stamping Text Chart
callout.

9. Specify prefixes and Callout Options ~ Prefix and Suffic
suffixes for all the Operation Diameter Depth Remarks
machining sequence rows Fretix Suffix Prefix Suffix Prefix Suffix Prefix Suffix
and columns inthe prefix | o [ ] [wosa][] [woeg ] ][]
and Suffix tab.

10. Specify Angle Prefix for the ! | || | | <r‘1':”:’“"3’| | | | ‘HOLE'[H | | || |
Alpha and Beta angle to 2 | I | |<mopn||, | | <HoLEd|| | | [| |
o 1 the machinine s [ [woooll ] [woed[ ] [
For example, /Angle: 4 | || | | ‘”UD"DH- | | ‘HDLE'[H | | || |

11. Specify Beta Caption for 5 | || | | <r,10|}_|3| |. | | <HOLE-[|| | | || |
machining eallodt o [ [woool ] [wowd[ ] [
machining callout. For - : -
example, Beta =

12. Spech:/ Alpha Caption for Angle Prefix . Beta Caption Alpha Caption
the Alpha angle in the |‘GTDL"°‘NGL| |'3 | |'1
machining callout. For
example, Alpha =

13. Click Apply to save
changes.

Cancel

Machining Callout: Prefix and Suffix
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Stamping Text Chart tab

1. Enter/Edit the header

MOTools Drawing Options >
text for the columns of
Stamping Text Chart. Components and Ports List  Cavity List
2. Specify the title for the Drawing View Face Origin  Dimensions Machining Chart  Machining Callout  Stamping Text Chart
chart in the Title text Columns Tille:
box. Header Text

3. Edit Text Height for the |Stam':'ing Test Chart

chart, if required.
4. Specify precision for Text |Text
the location field in the

Face |Face MName

Text Height

0125 |in

Stamping text chart. Fort |FDI-It | Location Precizion
5. Click Apply to save the TestHeight  |Text Height | [z~
changes.
Location = |L0c:atiu:un X |
Location v |L0c:atiu:un Y |
Ratatian |Taxt Rotation |

Apply Cancel

Stamping Text Chart tab

Components and Ports List tab

1. Select Items to be

; ) MDTools Drawing Options X
included in the
Components and Ports Drawing View Face Orgin  Dimensions  Machining Chat  Machining Callout  Stamping Text Chart
List. Components and Ports List  Cavity List

2. Ente;/Edi; thelheaderf kems Included Title:
text for the columns o
the Components and Components Parts |Cu:umpu:uner|ts and Ports List

3 zztrttshgsxt}sibmty of Columns Text Height

’ Header Teut .
Machining ID and Face 0125 | in
[tem 1D ||ten1 D

Name columns, if
required. Cavity/Footprint Mame |Cavit:.’f'Font|:urirrt Name

4. Specify the title for the
list in the Title text
box.

5.  Edit the text height for
the list, if required.

6. Click Apply to save the
changes.

M achining ID |Machining 1D

Face Name |Fac:e Mame

Apply Cancel

Components and Ports List tab
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Cavity List tab

1.

Select/Deselect the
item types in the Items
Included group to filter
the Cavity List.
Enter/Edit the header
text for the columns of
the Cavity list.

Set the visibility of
Serial Number and
Feature Type columns,
if required.

Specify the title for the
list in the Title text
box.

Edit the text height for
the list, if required.
Click Apply to save the
changes.

VEST, Inc.

MDTools Drawing Optiens

Drawing View Face Orgin  Dimensions  Machining Chat  Machining Callont  Stamping Text Chart

Components and Ports List  Cavity List

tems Included

Faatprint Mounting Balt Hales
Cartridge Valve Slots
Ports Undercuts
¥-Port 0-Ring Grooves
Drill Holes Mone
Columns

Header Text
Serial Mumber |S. No. ¥
Feature Type |Feature Type

Cavity/Footprint M ame |Cavityf’F00’[pn'rrt Name

Guantity |Qual‘dih-'

Title:

|Ca\rit:.' List

Text Height

Cancel

Cavity List tab

MDTools® 960 User Manual
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ASSEMBLY COMMANDS

106 Assemble Interface

107 Auto Assemble

108 Assemble Plugs

109 Shrink Wrap

110 Set Assembly Constraints

111 License options

Jp’S SOLIDWORKS|  Fle eat view insent [Toots |winsow nee 2 | O - -@-8-" -[B]|0 BE@ - SampleAssemblySUDASM * O senchinowiedgesme Q- 2 - - O X
& & & @ of A SOLDWORKS Appiications »
Assembly  Auto  Assemble Shrink  Assembly | Lices
Interface | Assemble  Plugs  Wrap | Constraints = Opti Xpress Products >
MOTools 960 » I g} Assembly Interface

Assembly | Layout | Sketch | Evaluste | AP - ©-v - OR- - 00 - & x

- 90 Asset Publisher... & Auto Assemble
S ERIS[e] > Magnetic Mate ON/OFF i Assemble Plugs
- § Defeature... @ Shrink Wrap
= Ty Sie To AEC..
€@ SampleAssembly (Defautt<Display Gt Export B Set Assembly Constraints
» [@ History
s
(@) sensors P License Options
' ; (R Magnitied Selection
o mﬂ"mm Nm Box Selection Customize Menu
M op )| Lasso setection
N Right lane [y Select Al CtrleA
L. origin J
» @ () SampleManifold<1> (Default< <Dy
Compare C
» &) DIVW<1> (Default<<Default>_Appe. Find/Modi 5
&) () RAHI01<4> (Default<<Default> [ " D
» @ () RAH101<5> (Defoult<<Default> | e (hfcu’ /
» @ () RAHI01<6> (Default<<Defautt> [ o B
» 99 Mates Component Selection »
Component L
% Sketch Entities L
Sketch Tools »
Sketch Settings 4
Blocks. ¥
Spline Tools 14
Dimensions
Relations L
DimXpert L
Reorganize Components...
3. Equations...
A symmetry Check.
@ Large Assembly Mode
€& Make Smart Component...
i Macro L
Evaluate L
< >| *1sometric

s Under Defined _ Editing Assembly PS - @
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106.

Automatically assemble all the components on a manifold. MDTools® automatically creates all the required constraints and

Assembly Interface

assembles the components at the correct location.

Create a new assembly
drawing (.sldasm) and place
the manifold into the
assembly drawing using the
Insert Component
command in SolidWorks.

1. MDTools 960
> Assembly Interface

The Assembly Interface
dialog box displays.
MDTools displays the
Component IDs of all
the cavities in the
dialog box.

Note:

If there is no manifold
placed in the assembly,
MDTools shows a message
box to check if you want to
place a manifold in the
assembly.

2. Click Yes.

The Place Component
dialog box displays.

3. Click Browse and select
the folder containing
the part files.

4. Click OK.

5. Select a component
using Selected CAD
Models option.
MDTools automatically
places the selected
component in the
assembly drawing.

The Assembly Interface
dialog box displays.

MDTools displays the
Component IDs of all
the cavities in the
dialog box.

Separate components
IDs for orifice are
merged with the
footprint cavities
(Parent/child).

The status column
shows the status of
component assembled
for that cavity.

The Items included
option filters the cavity
according to the
Cavity/Footprint/Orific
e type.

VEST, Inc.

Assembly Interface

CAD Model Library [C:VEST

|| Browse

Component ID o CaviyName  Status A
3 cio2

E] D03

4 cio2

5 clo4

Al #105AE

= #6 SAE

c2 #6 SAE

L #6 SAE

u1 #6 SAE

uz 6 SAE

MBolt1 5/16™18 UNC

MBolt2 5/16™18 UNC

MBot3 5/16"-18 UNC

P HE SAE

PLUGT sP2

PLUG2 sPa2

PLLIGR P2 hd

Items Inchided Select CAD Model

N

N

FTrimetric

Assembly Interface dialog box

| £ 5homa

Compenert ID

CAD Model!

Assemble Cancel

Select CAD Model *
CAD Model Library CAVEST
Folders ' Search
Selected CAD Models
Folder CAD Model
£ vEST D1V SLOPRT D1VW_FP.SLDPRT
: ) D1WW_FP.SLDPRT
B SampleManifold ExpanderPlug_WB_600_2184,SLOPRT
B @ SolidWorks ExpanderPlug_WB_800_218A_0Orifice Disc|
ExpanderPlug_MB_8600_218A_Orifice Plug
SP-02 Orifice Disc. SLDPRT
SP-04 Orfice Plug. SLDPRT
v
Preview : D1WVW_FP.SLDPRT

Select Part File dialog box

MDTools® 960 User Manual
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Note:

The library path is stored in
the system registry;
therefore, you must have
administrative privilege to
save changes to the library
path.

Selecting Valves

1. Select the cavity by
selecting the
component ID.

2. Click Select CAD

Model.
The Select CAD model
dialog box displays.

3. Select the required
CAD model.

4.  Click OK.

Note:

If the selected cavity is a
Solenoid valve cavity, then
you should select the
solenoid coil and manual
override/lock nut before
adding the cavity into the
assembly list.

5. Similarly, select part
files for all the cavities
on the manifold.

6. Click Assemble.
MDTools*
automatically
assembles all the
selected components at
their locations on the
manifold.

VEST, Inc.

Y

P

“Isometric

GisFEICEe [

Assembly created using MDTools

MDTools® 960 User Manual
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Same Component for Multiple Cavities

When multiple cavities use the
same component, you can select

Assembly Interface

o CAD Model Library |C:\WEST
the component for all the cavities

| | Brovese

together.

6. Select the cavities from the
list, one by one.

"~

5 ci04
Note: Al #10 SAE
Hold the Ctrl key to enable c HE SAE
multiple cavity selection. c2 HE SAE
L HE SAE
M 6 SAE
7. Select the component using mz H6 SAE
the Select CAD Model MBolt1 5/16"-18 UNC
option. MBok2 5/16"-18 UNC
MBok3 5/16"-18 UNC
Note: P 0 SAE
e  Setassembly constraints on PLUGT P2
all the part models using PLUG2 sPa2 v
PLLIG3 SPA2

the MDTools Set Assembly

Itemsz Included w |

Constraints program to

Select CAD Model

| [ Ghow Al

Component |D

CAD Maodel

Aszemble || Cancel

make it work with the

Assembly Interface. Multiple Cavity selection

e Parts without the assembly
constraints will not get
assembled on the manifold.

e  Refer Chapter 106, Set
Assembly Constraints, for
details about assembly
constraints.

e For two Port Orifice Plug
Model assembled at the
thread step index of cavity,
if thread step information
does not exist in the cavity
then MDTools displays a
warning message.

Status Description

7] Component already assembled, no action required.

Q Updating required for that component.
(e.g. Component deleted, new component added, component
assembly order changed, if multiple component and one or
more component deleted etc.)

(%] Component was assembled previously, but has some error that
needs to be resolved. (e.g. change face, swap cavity, suppress
cavity etc.)

Note:

You can also see the assembled model by selecting a model
from the CAD Model column.

VEST, Inc.

MDTools® 960 User Manual
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107. Auto Assemble

Automatically assemble all the components and plugs on a manifold created by importing HyDraw® Schematic XML file.
MDTools’ automatically creates all the required constraints and assembles the components at the correct location.

Create a new assembly
drawing (.sldasm) and place
the manifold into the
assembly drawing using the
Insert Component
command in SolidWorks.

1. MDTools 960
> Auto Assemble
The component Models
assigned in HyDraw
Schematic are
automatically
assembled to the
manifold.

Note:

If there is no manifold
placed in the assembly,
MDTools shows a message
box to check if you want to
place a manifold in the
assembly.

2. Click Yes.
The Place Component
dialog box displays.

3. Select a component.
MDTools automatically
places the selected
component in the
assembly drawing.

The component models
assigned in the HyDraw
schematic are
automatically
assembled to the
manifold.

VEST, Inc.

MDTools 960

There is no manifeld in the assembly.
Do you want to place a manifold in assembly?

|| Mo

Assembly Drawing

*Isometric

Component Models Assembled on the Manifold

MDTools® 960 User Manual
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108.

1.

Assemble Plugs

Automatically assemble plugs on all the construction (X-Drill) ports on a manifold.

MDTools® automatically creates all the required constraints and assembles the plugs at the correct location.
You can specify cavity and plug file path location using the MDTools Assembly Library.

Open the Assembly
model in SolidWorks.

Note:

If there is no manifold
placed in the assembly,
MDTools shows a message
box to check if you want to
place a manifold in the
assembly.

2.

Select a component.
MDTools automatically
places the selected
component in the
assembly drawing and
assembles the plugs
onto all the
construction (X- Drill)
ports, which are
assigned in the
MDTools Assembly
Library, in a manifold.

MDTools 960

> Assemble Plugs
Automatically
assembles the plugs
onto all the
construction (X- Drill)
ports, which are
assigned in the
MDTools Assembly
Library, in a manifold.

VEST, Inc.

MDTools 960

There is no manifold in the assembly.
Do you want te place a manifold in assembly?

| Yes | | Mo

No manifold in the assembly

*Isometric

Assemble the plugs on the construction ports in a manifold

MDTools® 960 User Manual
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109.

1. MDTools 960
> Shrink Wrap
The Shrink-Wrap dialog
box displays.

2. Select output type. If
you want to save
output file as
SolidWorks Assembly
file (.sldasm), select
option SolidWorks
Assembly. if you want
to save output as
STEP(.step/.stp) file,
select option STEP.

3. Enter the output file
name.

The output file is saved
into a file with the
given name.

4.  Select Remove
Construction Ports to
automatically remove
the construction port
information.

5. Select Remove
Envelope to
automatically remove
the envelope
(Footprint or
Assembly) information

6. Select Engrave All
Cosmetic Stamping
Text to change all
stampings into
engraved stamping.

7. Select Open the
Output File to
automatically open the
output file.

8. Click OK.

MDTools*
automatically removes
all the internal design
details.

If the Open the output
file option is selected,
then the output file is
automatically opened
in SOLIDWORKS.

VEST, Inc.

Shrink Wrap

Remove all the internal design details and create a separate block model without any connection detail.

Shrink Wrap x

Outpu File Type
@® Solidwiorks Assembly O sTeEP

Output file name
[CAVEST\SempleManifoid isskm1_Shrnk Wirep SLDASM ] | . |

Fremave Construction Potts [ Remove Envelope

Enarave All Casmetic Stamping Text Open the Dutput File

e

A

Flsometric

Shrink-Wrap dialog box

il mE - D-v-Q9H-0-
S

Internal details removed automatically

MDTools’

960 User Manual
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110. Set Assembly Constraints

Set assembly constraints on all the part/assembly models to make them work with the Assembly Interface.
Parts without the assembly constraints will not get assembled on the manifold.

Open the part/assembly Set Constraints %
model Of valve in Cartridge Valve  Valve Pattem  Expander Plug  Orffics
SolidWorks. seleat

ls | TopFace ()
MDTools 960

Iz Bottom Facs 9

> Assembly Constraints
[y axis Q
The Set Constraints
dialog box displays.
Delete Constraints Set Constraints

The Set Constraints dialog

o G ]

box contains the following

tabs.
e  Cartridge Valve
e  Valve Pattern

e  Expander Plug

v

A

Flsametric

Set Constraints: Cartridge Valve tab

1 Cartridge Valve Tab

1. Set assembly constraints for the cartridge valves, port
fittings, and plugs.
For these components, you need to specify three
parameters, Top Face, Bottom Face, and Axis.

2. Select the Top Face button.

3. Select a planar face as the top face.
MDTools® automatically creates a work plane passing
through selected face.

4. Select the Bottom Face button.

5. Select a planar face as the bottom face.
MDTools automatically creates a work plane passing
through the selected face.

6. Select the Axis button.

7. Select a cylindrical face of valve body.
MDTools automatically creates an axis line passing
through the axis of the selected cylindrical face.

8. Click Set Constraints to set assembly constraints.
MDTools sets all the assembly constraints.
The Set Constraints dialog box closes.

Now, this part is ready for use with the Assembly Interface.

9. Save the model.

PLOLAE T - @& O

Note:

Use this option to set assembly constraints for solenoid
coils and lock nut/manual overrides on the Screw-in
cartridge solenoid valves.

Bottom work plane will mate with the spot face of cavity
during assembly. So, the bottom work plane must be
created on the face that needs to mate with the spot face
of the cavity.
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2 Valve Pattern Tab

1.

10.

11.
12.

Note:

Set the assembly Set Constraints
constraints for the
surface mounted
valves, slip in cartridge
valves, or flanges.

For these components,
you need to specify
four parameters: Top
Face, Bottom Face,

Cartridge Valve Valve Pattem  Expander Plug  Orifice
Select

@ Top Face O
EI Battam Face @
EI First Axis @
@ Second Axis 9

| Delete Constraints || Set Constraints

First Axis, and Second
AXxis.

Select the Top Face
button.

Select the top face
work plane.

Select the Bottom Face
button.

Select the bottom face
work plane.

Select the first Axis
button.

Select the axis passing
through LP/LP1/BH1.
Select the second Axis
button.

Select the axis passes
through LP2/BH2.
Click Set Constraints to
set assembly
constraints.

MDTools’ sets all the
assembly constraints.
The dialog box closes.
Now, this part is ready
for use with Assembly
Interface.

¥,

Save the part model.
Click OK to close the
dialog box.

First Axis

Create axis passing through the locating pin for valves
with one locating pin.

Create axis passing through the locating pin LP1 for valves
with two locating pin.

Create axis passing through the bolt hole BH1 for valves
with no locating pin.

BH1 is the bolt hole with port application name BH1 and BH2 is
bolt hole with port application name BH2 on the footprint.

VEST, Inc.

SAEPE - D-v-9&/-0O-

Set Constraints dialog box: Valve Pattern tab

Second Axis

Create axis passing through the bolt hole BH1 for valves
with one locating pin.

Create axis passing through the locating pin LP2 for valves
with two locating pin.

Create axis passing passes through the bolt hole BH2 for
valves with no locating pin.

LP1is the locating pinhole with port application name LP1 and
LP2 is locating pinhole with port application name LP2 on the
footprint.

MDTools® 960 User Manual
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3 Expander Plug Tab

If there is no spot face in
the cavity (StepO angle is
not equal to 90), then you
must use the Expander
Plug tab to set the
assembly constraints, for
example in the expander
plug ports.

In such cases, you need to
set only one constraint,
i.e., Bottom Edge.

1. Select the Bottom
Edge button.

2. Select the bottom
edge on the model
that mates with the
bottom edge of Step
0 of the cavity.

3. Select the Bottom
Face button.

4. Select the bottom
plane.

5. Click Set Constraints
to set the assembly
constraints.

6. Save the part model.

4 Orifice Tab

For Orifice type cavity,
select the Orifice tab to set
the assembly constraints.

You need to set only one
constraint, i.e., Bottom
Edge.

1. Select the Bottom
Edge button.

2. Select the bottom edge
on the model that
mates with the bottom
edge of Step 0 of the
cavity.

3. Select the Bottom Face
button.

4. Select the bottom
plane.

5. Click Set Constraints to
set the assembly
constraints.

6. Save the part model.

VEST, Inc.

Set Constraints

Select

[ | Bottom Edge

[ | Bottom Face

Carlridge Valve Valve Patten Bpander Plug  Orfice

Delete Constraints Set Constraints:

Se@@ O

@
@

Cancel

3

Set Constraints dialog box: Expander Plug tab

¥

@&

&=

Set Constraints =
Cartridge Valve Valve Pattem  Expander Plug  Orfice
® Flug O Disc @D
Select
l% | Bottom Edge ()
Iy | Botiom Face Q
Delete Constraints Set Constraints

4

Set Constraints dialog box: Orifice tab
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111. License Options

1. Set the license path
through the Part
Model menu.

MDTools 960

> License Options
The MDTools License
Option dialog box
displays.

2. Enter the server name
or the IP address of the
system, where the
MDTools” hardware
lock is located.

3.  Click Apply.

MDTools automatically
selects a license and
displays the license
information in the
License info form.

If a license is selected
successfully, then the
Get License button is
disabled and the
Release License button
is enabled.

4. Torelease a license,
click the Release
License button.

This releases your
license, the Release
License option is
disabled and the Get
License button is
enabled.

5. Togetalicense,
click the Get License
button.
If MDTools successfully
gets a license, then the
Get License button is
disabled and the
Release License button
is enabled.

6. Click OK to continue.

Note:

This option is available only
in the MDTools 960
Network license version.

VEST, Inc.

Server Name/IP Address

[¥] MDTools 960 License Opticn

|l-1DTUUIES&I'\‘&I'

Cancel

MDTools 960 License Option dialog box

MDOTools License Options

Server Mame/IP Address

License Info

Release License

MDTooleServer

Key Info
Licenzes

Apply

License in Uze 1

Cancel

License Options dialog box
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112. Energy Loss Considerations

1 Bends in Drilled Circular Passages
Drill Tip to Drill Tip Relationship

VEST research indicates that
a good bend design is where
the drill-tips are “blended”.
A smooth blending of
surfaces is more important
than extra volume in the
holes.

Intentional or accidental
extension of drill points past
the opposite edge of the
connecting hole results in
poor fluid flow. This is
detrimental to energy
efficiency of the manifold.

Finite Element Analysis based simulation of flow in
drilled circular passages show the impact of different
bend geometry on the energy loss across the bend.
The images in Figure 1 show different geometry for
bends.

The velocity vectors in Figure 1d show an anti-clockwise
vortex formed in extended drill spaces. This results in
higher energy drop.

The relative energy loss for each geometry is tabulated
below:

Fig 1a Fig 1b
Energy Drop
(psi)
a MDTools - 35
"Connect to Cavity"
b Outlet Extended 35
c Inlet Extended 44
d Both Extended 48
Fig 1d
Fig 1c
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2 Sizing the Diameter of Construction Holes

When selecting a construction hole to make a
connection, designers often maintain
diameter of the target hole. Neither
increasing nor decreasing the construction-
hole diameter.

VEST conducted Finite Element Analysis based
flow simulation research on holes which
conduct hydraulic power, i.e. pressure and
tank connections.

Expansion and contraction effects of the flow
cause energy loss as flow bends and transits
from one hole to another. A larger diameter
for the construction hole results in lower
pressure drop, regardless of the direction of
flow. Beyond a certain relative size, upsizing of
the diameter results in only marginal energy
efficiency improvement.

MDTools automatically selects an optimal upsized
construction hole diameter.

Oil velocity ranges that can be defined by users:
e High velocity range, where energy concerns dominate
and dictate upsizing of holes

e  Low oil velocity range, where energy concerns are not
significant and manufacturing costs dictate downsizing
of holes

e Nominal range

Pilot and Signal lines do not carry power and energy
efficiency is of no concern. Diameters can be chosen on the
basis of geometry, stress, and manufacturability.

In rare cases, when a valve operates at flows significantly
lower than the rated flow, then the bend losses are low and
diameters can be downsized.
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113.

Ribbon and Dropdown Menu
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@5 Recolor Cavities
B Remove Color

T Wall Thickness Check
E Measure Wall Thickness

Export Manifold
Impaort Manifold

A1 Cavity ID
@Q Cavity Center
@Q Envelope/Cutline

Design Check

Manufacturability Check

MDTools 960 Part Ribbon Menu
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® Create/Resize Block

(7 Stretch Block
Men-Rectangular Features

% Convert Manifold

@ Compare Manifolds

Insert Cavity

Insert Miscellaneous
Copy

g Edit
Modify

Move

@ Delete

Q( Delete Outline

? Connect Cavity
m Angular Connection

Stamping Text

Modify Block
Net

E Locate Cavity

EF View a Net
Display

Design Check

Check Manufacturability

W Check against Schematic
Check Wall Thickness
Check Connection

Check Energy Efficiency
@ Pressure Rating Check

% Create Machining Drawing
Export/Import

Iié Assembly Constraints

% MDTools Options
P License Options

MDTools Help
@ About MDTools

Customize Menu

@ Cutout

@ Chamfer

Customize Menu

Y

§ From Library

ﬁﬁ From HyDraw

Customize Menu

B X-Port

@, Offset Hole
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-@7 Mounting Holes

O O-ring groove
@ Component Qutline

? Undercut
&> Slot

Customize Menu
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%’ Multiple Cavities
Customize Menu
] .
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% Copy

)
| Align

Customize Menu

Y

E, Move
g5 Align
@ Change Face

ﬁ, Move Multiple
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Customize Menu

v
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%Q Net Display

Customize Menu

> @T Minimize Depth
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Jd23

U Generate Machining 1D
2

Update Precision

Customize Menu

@I Stretch And Incline
*@ add Dl

E Add Counterbore
4= Flush

% Replace

Rotate Footprint
? Match Properties

ﬁ Constrain
ﬁ Suppress

Customize Menu

'Eb Recolor Cavities

Tk Check Wall Thickness
E Measure Wall Thickness

Customize Menu

Connection Check
%’ Create Meet List

Customize Menu

b4

B% Remove Color
@’ Cavity ID

A1Q Cavity Center
@Q Envelope/Outline

Customize Menu
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Export Manifold
Import Manifold
@ Shrink Wrap

Customize Menu

v

(I CheckBend

Customize Menu

Q@ Check Velocity in Block

R Check Connection for Offset

MDTools 960 Part Dropdown Menu
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114. Commands Overview

Command Name Function Ch
1. DESIGN and CHECK COMMANDS
#*
] -
| *@ Block Creates a block or modifies the block dimensions. 8,9
Stretches the block in the specified direction. 10
R convert Converts block from virtual design to feature design and vice-versa. 13
%’)’ Compare Compares two selected manifolds. 14
Creates a rectangular cutout on the block. 11
@) Chamfer Creates a chamfer on a block edge 12
L4
i -
éﬁ Cavity Inserts a cavity or footprint from the library. 15
m‘ﬁ Cavity from HyDraw Imports a HyDraw schematic and inserts cavities with net information. 16
W Inserts construction ports for Energy Efficient connections 17
Inserts offset hole in a cavity. 18
g Orifice Inserts orifice plug in a cavity. 19
@ Inserts mounting holes in the manifold. 20
(@) Inserts O-ring groove for a cavity. 21
@ Inserts component outline for a cavity or footprint. 22
g Inserts undercut in a cavity. 23
o Inserts slot in a cavity. 24
% - -
| % Copy Inserts copy of a cavity or footprint. 25
% Copy Multiple Inserts multiple copies of cavities and footprints. 26
V Edit cavity, slot, undercut and O-ring. 27-32,
Edit
a: Stretch Stretches and tilts a cavity in the specified direction. 33
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Command Name Function Ch
*@ addorin ~ v
*a Add Drill Adds drill to a CaVity. 34
E Add Counterbore Adds counterbore to a cavity. 35
LE.I Flush Increases the spot face depth of construction port to flush plug below manifold 36
surface.
% Replace Replaces a cavity or footprint with a new cavity or footprint from the library. 37
@ Rotate Rotates a footprint or a cavity. 38
.ﬁ Match Properties Matches the properties of two or more cavities. 39
§,§, Move v, v
g‘? Midie Moves a cavity or footprint. 40
g‘ Move Multiple Moves multiple cavities or footprints by a specified distance. 41
T Align Moves a cavity to align with another. 42
@ Change Face ~ -
@ Change Face Relocates a cavity or footprint to another face. 43
?% Swap Cavities Swaps the location of two cavities. 44
é% Constrains cavities with manifold edge or a cavity. 45
Tg Suppresses or un-suppresses cavities. 46
= 5 A 4
ﬁ Delete Deletes cavities, footprints, undercuts, slots and O-rings. 47
@( Delete Outline Deletes component outlines. 48
? Creates connection between specified cavities. 49
Connect
Cavity
% Creates connection between two cavities by inserting an angled hole. 50
Anbular
Connection
Stamping
Text
o -
Stamping Text Creates or modifies stamping text on the block. 51
% Copy Stamping Text Creates multiple copies of stampings text. 52
Align Stamping Text Moves a stamping text to align with another. 53
@-t Minimize Depth Reduces drill depth to minimum depth required to make a connection. 54
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Command Name

Function

Ch

}gg Precision Updates precision of location, angle and depth of all cavities. 55
Hs Machining ID Generates machining ID for all cavities in the specified format. 56
%* Assign Net Automatically assigns net name and color to all connected cavities in the block. 57
%Q Net Display Manages net visibility and display colors. 58
? Recolor Cavities é
B® Recolor Cavities Updates color of cavities. 59
BX Remove Color Removes color from cavities. 60
E Locates and highlights a cavity. 61
Q= Displays a net and hides all other nets. 62
(;) o 2
Al v
A ¢ Cavity ID Manages visibility of component ID, machining ID and port name. 63
@Q Cavity Center Manages visibility of cavity center. 64
@Q Envelope/Outline Manages visibility of footprint envelop and component outline. 65
4
Design
Check
Design Check Creates consolidated report of design errors. 66
Manufacturability Check | Checks the block for manufacturing and tooling limitations. 67
\» Check Conformance of design to HyDraw® schematic. 69
Check
against
Schematic
Checks the pressure rating of all construction ports. 68
Presure
Rating
Check
T~ \ 4
ﬁ Wall Thickness Check Checks wall thickness around cavities. 70
E Measure Wall Thickness | Measures distance between two surfaces. 71
FE Checks connection errors in the block. 72
Checks connectivity in the block. 73
@ Checks velocity in cavities/ports. 74
LB Checks quality of intersections for energy efficient bends. 75
Check connection with three or more cartridge valve side ports to recommended 74
offset.
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Command Name

Function

Ch

QE Creates 2D machining drawing of the block. 77
Machining
Drawing
§3 Eport Manifold  ~ A 4
Export Manifold Exports the manifold into MBXML file format. 78
Eﬁ Import Manifold Imports the manifold from MBXML file. 79
@ Shrink Wrap Creates a shrink-wrapped model. 80
mé Assembly Constraints Sets assembly constraints to a component model. 82
Displays MDTools® Options dialog box, where you can configure design options. 83
Displays MDTools License Options dialog box, where you can configure license 84
options.
Displays MDTools user manual. 85
About MDTools. 86
2. DRAWING COMMANDS
BD Creates six orthogonal views of a manifold or manifold assembly. 87
Create
Views
¥ Displays or hides internal details of the manifold in each view. 94
Int\érnal
Details
éf: Origin and Axes Displays the face origin and X/Y direction of each view. 88
| Ty | Show Angle Holes Displays the top view and direction of angular holes in the 2D drawing. 89
Footprint Displays the port names and footprint envelop in the 2D drawing. 90
@ Construction Ports Marks construction ports in the 2D drawing. 93
’ Stamping Text Displays a rectangle around all stamping text in the 2D drawing. 91
@ Undercut Displays the top view of undercuts. 92
lz'l Dimensions cavities in the 2D drawing. 95
Auto
Dimension
5'3 Show Machining ID Displays the machining ID for cavities in the 2D drawing. 96
A1Q Show Component ID Displays the component ID, cavity/footprint name for cavities in the 2D drawing. 97
,@) Create Balloon Creates balloon with cavity machining ID for the cavities in the 2D drawing. 98
5 Creates and inserts manifold machining chart into the 2D drawing. 99
{=Z]
Machining
Chart
[ Create machining callout for the cavities in the 2D drawing. 100
Machining
Callout
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Command Name Function Ch
Stamping Text Chart Creates and inserts stamping text chart into the 2D drawing. 101
A Components and Ports List | Creates and inserts component and port list into the 2D drawing 102
EE Cavity List Creates and inserts cavity list into the 2D drawing 103

p Displays MDTools’ License Options dialog box where you can configure license 104
fcense options.
Options
ﬂ@ Displays MDTools Drawing Options dialog box where you can configure drawing 105
Options... options.
3. ASSEMBLY COMMANDS
Command Name Function Ch
At Interactively assembles components. 106
|
Assembly
Interface
g Automatically assembles components and construction plugs. 107
Auto
Assemble
Automatically assembles construction plug. 108

Assemble
Plugs
@ Creates a shrink-wrapped model. 109

Shrink

Wrap

a Sets assembly constrains to a component model. 110
=

Assembly

Constraints
ﬁ Displays MDTools License Options dialog box where you can configure license options. 111
License
Options
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About MDTools - 174
Add Counter Bore - 82
Add Drill - 81
Add new X-section - 35
Align Cavities - 92
Align Stamping Text - 112
Alignment

Opposite Face - 113
Alignment — Perpendicular Face - 113
Alignment - Same Face - 113
Alignment of Stamping Texts - 113
Angular Connection - 106
Annotations - 156
Apply Manufacturing Precision - 116
Assemble Plugs - 212
Assembly Commands - 227
Assembly Interface - 208
Assign Net - 120
Auto Assemble - 211
Auto Dimension - 184

B

Block design (Part model) commands - 11
Bolt Holes - 24
Browser Load Behavior - 13

Constrain Cavities to a Manifold edge - 98
Constraining All Cavities - 98
Construction Port - 168
Construction Ports - 22
Context Toolbar for Block - 19
Context Toolbar for Cavity - 19
Convert Manifold - 43

Copy Cavity - 66

Copy Multiple Cavities - 69
Copy Slot - 67

Copy Stamping Text - 111
Create Balloon - 187

Create Block - 32

Create Block - Dimensions entered manually - 32
Create Block - using Material X-Section Libraries - 33

Create Cavity List - 193

Create Chamfer - 41

Create Components and Ports List - 192
Create Cutout - 40

Create Machining Callout - 190

Create Machining Drawing - 155
Create Material X-Section Library - 34
Create Meet List - 147

Create Stamping Text Chart - 191
Create Views - 176

Create/Edit Stamping Text - 108
Creating Net List from a Schematic - 27
Creating the Machining Chart - 188

C

Cartridge Valve Cavity - 23

Cartridge valve side port connection - 148
Cartridge Valve tab - 161, 214

Cavity Browser - 13

Cavity Browser Context Menu - 14
Cavity List - 206

Cavity Naming and Meet List tab - 199
Cavity Naming Format - 199

Center Offset - 201

Change Face - 93

Change Max. Pressure - 16

Change X-section dimension - 35
Check Bend - 151

Check Conformance to Schematic - 140
Check Connection for Offset - 152
Check Manufacturability - 137

Check Pressure Rating - 139

Check Velocity in Block - 150

Check Wall Thickness - 142

Command Overview - 223

Compare Manifolds - 44

Components and Ports - 22
Components and Ports List - 205
Configure Meet ListColumns - 200
Connect Cavity - 103

Connect Slot to existing cavity - 65, 68
Connecting existing Cavities - 50
Connection Check - 145

Connectivity Net List - 26

Constrain Cavities - 97
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D

Default Net Properties - 166
Default Net/Tank Properties - 167
Delete an Existing Format - 203
Delete Cavity - 100

Delete Chamfer - 42

Delete Component Outline - 101
Delete X-Section - 35

Design and Check Commands - 223
Design Check - 131, 132

Design Net List - 26

Dimensions tab - 197

Display Cavity Center - 129
Display Cavity ID - 128

Display Envelope/Outline - 130
Display Options - 125

Drawing Commands - 226
Drawing View tab - 196

Drill Holes - 24

E

Edge Offset - 201

Edit All Cavity Parameters - 74
Edit All Stamping Text - 110
Edit an Existing Format - 203
Edit Cavity - 71

Edit O-Ring Groove - 78

Edit Port Information - 14
Edit Slot - 77

Edit Stamping Text - 110
Edit UnderCut - 76

End Depth - 201
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End Dia - 201

Energy Efficiency - 167

Energy Loss Considerations - 219
Export Manifold - 158

Exporting the Machining Chart - 189

Machining Drawing Options - 156
Manage Colors - 121

Manifold Properties - 22

Mark Construction Holes - 182
Match Properties - 86

MDTools Browser - 13

MDTools Cavities - 23

F

Face Origin tab - 195

Find X-Section - 36

Flush all Construction Ports on a selected face - 83
Flush Construction Ports - 83

Flush selected Construction Ports - 83

Footprints - 25

Format tab — Machining Drawing Options - 156
Formats - 198

MDTools Context Toolbar - 19
MDTools Drawing Menu - 20
MDTools Drawing Options - 195
MDTools Dropdown Menu - 12
MDTools Net Name Pop-up - 17
MDTools Nets Browser - 15
MDTools Options - 165
MDTools Part Model Ribbon Menu - 11
MDTools Workspace - 11
Measure Wall Thickness - 144
Meet List Format - 200

Merge with Cavity Option - 57

G

Generate Machining ID - 117

Minimize Depth - 115

Miscellaneous - 169

Miscellaneous tab - 202

Modeling Cavities - 23

Modify Block Dimensions Using X-Sections - 38

H

Hardware Key Installation - 8
HyDraw Schematic Interface - 21

Mounting Holes - 22

Move a Slot inside the cavity - 90

Move Cavity - 87

Move Multiple - 91

Moving by Dragging Cavity in Model - 88
Moving by Increment - 89

Import Manifold - 159

Insert Cavity (...from HyDraw) - 52
Insert Cavity (...from Library) - 47
Insert Cavity/Footprint - 47

Insert Component Outline - 60
Insert Construction Port - 54

Insert Mounting Holes - 58

Insert Offset Hole - 55

Insert Orifice Plug - 56

Insert O-Ring Groove - 59

Insert Slot - 63

Insert UnderCut - 61

Insertion Details of the Connected Cavities - 201
Install Hardware Lock Manager - 8
Install MDTools 960 - 7

Install MDTools Library Manager - 8
Installation - 7

Internet Options - 169

Introduction - 4

Moving the origin - 89

N

Net Color - 166

Net List - 26

Nets (Flow Paths) - 26

Nets Browser Context Menu - 15

()

Offset Connection Rules - 153
Offset holes and Angle drills - 148
Orifice tab - 163

P

Port Information - 22
Ports - 24
Position the cavity - 104

Library Path - 165

License Options - 171, 194
Locate Cavity - 126
Locating Pin Holes - 24

Position the cavity with reference to an edge or a cavity - 48
Position with minimum wall thickness - 51, 105
Preferred Cavities - 168

R

Recolor Cavities - 123

M

Machining Callout tab - 204

Machining Chart - 188

Machining Chart tab - 198
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Remove Color - 124

Rename Net Name from Net Browser - 16
Replace Cavity - 84

Resize Block - 37

Ribbon and Dropdown Menu - 221
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Rotate Footprint - 49
Rotate Footprint/Cavity - 85

S

Same Component for Multiple Cavities - 210

Selecting Drill Diameter from Drill List - 73

Selecting Spot Face Diameter from the Spot Face Tool list - 73
Set Assembly Constraints - 161, 214

Set Assembly Constraints — Expander Plug tab - 163, 216

Set Assembly Constraints — Orifice tab - 216

Set Assembly Constraints — Valve Pattern tab) - 162, 215

Set License Option in SOLIDWORKS Part Model Menu - 9

Set License Options in SolidWorks Part Model Menu - 217

Set License Server Path - 9

Show / Hide Stamping Text - 109

Show Angle Holes - 178
Show Footprint - 179
Show Machining ID - 185
Show Origin and Axes - 177
Show Stamping Text - 180
Show Undercut - 181

Show/Hide Internal Details - 183

Shrink Wrap - 160, 213
Sink Orifice Plug - 75

Sizing the Diameter of Construction Holes - 220

Software Installation - 7
Stamping Text Chart tab - 205
Start Depth - 201

Start Dia - 201
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Stretch Block - 39

Study Guidelines - 6
support - 6

Suppress Cavity - 99

Swap Cavities - 96

System Requirements - 7
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Thread Eating of ports - 149
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