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In this tutorial, you will learn how to use the four sub-tabs that comprise the CAD tab by:
e Comparing CAD geometry (CAD IO)

e Comparing CAD geometry across different Altair HyperMesh versions (Compare
Versions)

e Comparing the original CAD geometry and an FE mesh after meshing in Altair
HyperMesh (CAD > Mesh)

e Comparing Meshed FE geometry across different HM versions (FE-FE)

Step 1: Compare CAD geometry (CAD IO tab).

1. From the Start menu, select All Programs > Altair HyperWorks 2017 > Tools >
HyperWorks Verification and Validation Harness.

Select the CAD tab, followed by the CAD IO tab.

From the Import file type: drop-down menu, select the Import file type IGES.
From the Export file type: drop-down menu, select STEP

For HW Version, select 2017.

Leave Tolerance as the default (.01).
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input files.

8. Click the add file icon, = , to display the file browser and load the raw iges data.iges

file from the following location: .. \tutorials\hvvh\CAD\CADIO.
vl

9. For the Output directory field, use the open file icon, = , to select an output
directory.

10.Click Import/Export.

11.A report is generated based on the model re-import and comparison with the original
CAD geometry, a CAD-CAD comparison. Model file import and export times, as well as
import and export status are displayed.
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Under the Input File field, click the file folder icon, “, to search for and load additional
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£, HVVH - HyperWorks Verification and Vabidation Haeness (v2017)

e Edit Mol

CAD 10 Compae Versions | CAD > Mesh  FE-FE

Native reader
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Import fle type : WES *!  Export fde type : TR * MW Venion: x7

Input file(s) :
C/ANAN2017.0.0. 24/ domos/Twh/CADICADIO raw_iges_dataiges

8

Output directory : Iuwvwwo.

Import Export :

C/ARAI/2017.0.0.34/ Semon/Mvwh/CAD/ CADIO raw_iges_

| HN:II Report
7 Messages o/
Completed task. @ |
Please refer logfile for status : C:/HVVH/OutDir/CAD_10_2/logfile_CADIO.txt
L

I Completed task. I

In the Messages window, the run details are displayed along with the log file location.
If a difference is greater than the tolerance, it is indicated as Fail, otherwise shown to
Pass.

12.Click HTML Report to generate a detailed CAD IO report, similar to this:

HyperWorks Verification and Validation Harness
CAD - CAD IO Report

Impart File Type | IGES ~ Export File Type ' STEF HW Version : 2017  Talerance - .01

Aodel file |[Import Time Impert Status Export Time Export $1atus! Relmport TimselRelmport Status Report)|
€2/ Aleaar 2017 0.0.14 demos nvh CAD CADIO mw_ipes detnipes]| 156 |[EE 57 |l 35 T |
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Entity comparison

v Counts, Current version Reference version Diff Status/
| § o]
| 0 1o]
1 0 1o
| 12 1o
1 o __Joj
| ]3]

| Tvpe "amnt entit@keference enﬁ@

| Matchedarea || 49507 | 51.293

[Overlappedareal]l 0000 | 0.000

[Intersected area|| 50493 | 48.707

[Unmatched areal] ~ 0.000 | 0.000

|
|
|
I

Surface Area Comparison

Current Surface | Reference Surface | Diff [Status
Id:1 Area:229.0901 [1d:13 Area229 3568] -0.2667
1d:2 Area 248.7254 |3d:14 Area 248 7069] 0.0185

1d:3 Area 986720 |[1d:15 Area 987232 || 00512
1d:4 Area:116.4741 || 1d:16 Area:0.1241 [116.3500
1d:S Area113.2685 || 1d:17 Area:98.6796 || 14 5889
1d:6 Area'173.2177 |1d:18 Area:113.0797] 60.1380
1d:7 Area 191 6013 |1d:19 Area 191 2613] 0.3400

1d:8 Area:98 6720 [1d:20 Area:116.4650 -17.7970

149 Area 39 3472 |1d-21 Area:173.2655)-113 9183
1d:10 Area:81 8569 | 1d:22 Area'$1 4027 | 0.4542
Id:11 Area:97.2023 || 14:23 Area98.0190 | -0.7267
d:12 Area:176.3782|1d:24 Area:175.7462] 0.6320
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Step 2: Compare CAD geometry across different Altair HyperMesh
versions (Compare Versions tab).

1. Select the Compare Versions tab.
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From the Import file type: drop-down menu, select the Import file type IGES.
From the Export file type: drop-down menu, select STEP.

For Current Version, select 2017.

For Reference Version, select 14.0.0.130.

Leave Tolerance as the default (.01).

N oA WwN

Under the Input File field, click the file folder icon, :l, to search for and load additional
input files.

8. Click the add file icon, , to display the file browser and load the raw iges data.iges
file from the following location: ..\tutorials\hvvh\CAD\CompareVersions.

al

9. For the Output directory field, use the open file icon, = , to select an output
directory.

10.Click Import/Export.

11.A report is generated based on the comparison of exported CAD geometry in the current
and reference versions and CAD-CAD comparison. Model file import and export times, as

7y Altair
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well as import and export status are displayed for both the current and reference
versions.

In the Messages window, the run details are displayed along with the log file location.

If a difference is greater than the tolerance, it is indicated as Fail, otherwise shown to
Pass.

12.Click HTML Report to generate a detailed report of the CAD version comparison
operations, similar to this:

HyperWorks Verification and Validation Harness

CAD - Compare Versions Report

Impoet File Type - IGES Export File Type : STEP Cuarrent Versson : N7 Reference Version : 14,130 Talerance : L

Current File :
Il Curreat file |[Tmnpart Time Tmport Stanss] Export Tine[Export Stans/
{2 Altadr 201 7.00.14 demsos hnvh CAD Compare Venions rn_iges dataiges 195 | IIESi 17200 | S
Reference File 1
I Reference file |[Import Timel[lmport Status|Export Thne"EspnrtS'rlm:"
[ Adtair 2017.0.0.13 demos nvh CAD Compase Versions raw_iges_data.iges] 810 |__|
Coampare Versbhons ¢
[ Current file I[ Reference file [ CAD Resiali][HM - Resul]

[CHVWVH OutDhr CAD_CompareVersions raw_iges_data_Curent.step]C: HVVH CutDir CAD_CompareVersions'raw_iges_data R.eb'ﬂmelbep__|

Step 3: Compare original CAD geometry and an FE mesh after
meshing in Altair HyperMesh (CAD > Mesh tab).

1. Select the CAD > Mesh tab.

4 | :
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"\ NV - MyperWorks Venfication and Valaation Maeness (va017)

Desgn CAD FE Modet | SONDON | Resull Manufactunng 10non ‘

CAD 10 Compare Versicas CAD » Mewh 5E5E

N Venon I x»? v Tolerarce | 10 Same a3 Crtera Same an Parameter Mg Update Clo

ot ()
Moded f des Crtera Fibes Paramaten Fies
20 /2017 0.0 W/ o CAD/CAD Marhrow _igws_de Miaw /201 7.0 0 J4/Semon/ M/ CADNAD MW Brwm o501 7 0 0 14/ Seman/ DA /CAD ' CAD Meth/ B 2.0 Dar am
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'
CAD » Mesh
Gwomatry Ne Mesh Statun Repont -
/AR /201 7.0.0. 34/ et/ et/ CAD/CAD Mash/vaw_iges_ota rges 0 |
Compare

7 Messages J

Task Completed

Please refer loghie for statun - CANVVM/OutDu /CAD OMesh 2 /loghle CADMeh tat

Task Completed % |
< {

From the Import file type: drop-down menu, select the Import file type IGES.
From the Export file type: drop-down menu, select STEP.

For Current Version, select 2017.

Leave Tolerance as the default (.01).

o u .k wnN

Leave the following options blank: Same as Criteria, Same as Parameter, BM Cfg,
and Update Cfg.

7. To select the Model File under the Input File heading, click the add file icon, , to
display the file browser and load the raw _iges data.iges file from the following
location: ..\tutorials\hvvh\CAD\CAD-Mesh.

8. To select the Criteria File under the Input File heading, click the add file icon, , to
display the file browser and load the 8mm.criteria file from the following location:
..\tutorials\hvvh\CAD\CAD-Mesh.

7y Altair

Proprietary Information of Altair Engineering



Altair HYVH 2019 Tutorials p.8

9. To select the Parameter File under the Input File heading, click the add file icon, , to
display the file browser and load the 8mm.auto.param file from the following location:
..\tutorials\hvvh\CAD\CAD-Mesh.

al

10.For the Output directory field, use the open file icon, = , to select an output
directory.

11.Click Compare.

12.1In the background, a CAD model is imported in Altair HyperMesh and it is meshed based
on the selected criteria and parameter files.

13.A report is generated based on the comparison of CAD geometry and the meshed FE
model CAD-Mesh comparison. The mesh status is displayed and any issues are displayed
as Fail.

In the Messages window, the run details are displayed along with the log file location.

14.Click HTML Report to generate a detailed report of the CAD > Mesh comparisons,
similar to this:

HvperWorks Verification and Validation Harness

CAD - CAD Mesh Report

HW Version : 2017

~No Error in BM

| Geometry file ||I\IH.':| Surns"Rep-url:]
[C/Altair 2017.0.0.14/demos hnvh/ CAD/CAD-Meshiraw_iges_data iges|[INNBaSSS ] I

Area comparison

Type Current entities Reference cntmes]
Matched area 52.348 49943
Overlapped areal] 47652 | 50.057 |
\Intersected areall 0000 | 0.000 |
Unmatched area  0.000 0.000

/4 | -
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Step 4: Compare meshed FE geometry across different versions of

Altair HyperMesh (FE > FE tab).
1. Select the FE > FE tab.

Proprietary Information of Altair Engineering
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From the Import file type: drop-down menu, select the Import file type IGES.
From the Export file type: drop-down menu, select STEP.

For Current Version, select 2017.

For Reference Version, select 14.0.0.130.

Leave Tolerance as the default (.01).

Leave the following options blank: Same as Criteria, Same as Parameter, BM Cfg,
and Update Cfg.

Nou A wN

8. To select the Model File under the Input File heading, click the add file icon, , to
display the file browser and load the raw iges data.iges file from the following
location: ..\tutorials\hvvh\CAD\FE-FE.

9. To select the Criteria File under the Input File heading, click the add file icon, , to
display the file browser and load the 8mm.criteria file from the following location:
..\tutorials\hvvh\CAD\FE-FE.

7y Altair
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10.To select the Parameter File under the Input File heading, click the add file icon, , to
display the file browser and load the 8mm.auto.param file from the following location:
..\tutorials\hvvh\CAD\FE-FE.

al

11.For the Output directory field, use the open file icon, (= , to select an output
directory.

12.Click Compare.

13.1In the background, a CAD model is imported in Altair HyperMesh and it is meshed based
on the selected criteria and parameter files.

14.A report is generated based on the comparison of the meshed FE models (FE-FE). The
mesh status is displayed and any issues are displayed as Fail.

In the Messages window, the run details are displayed along with the log file location.

15.Click HTML Report to generate a detailed report of the FE-FE comparison, similar to
this:

HvperWorks Verification and Validation Harness

CAD - FE FE Report

Current HW Version ; 2017 Reference HW Version ; 14.130

No Error in BM

| Model file |[Current Mesh Status Reference Mesh Status|Report]

(AR 201700 14 demos b CAD FE £ g o e ] e

uality Index

| Parameter | Current Lower Bound | Reference Lower Bound Current Upper Bound Reference Upper Bound
aspect || 10347658854141828 | 1.0347658854141828 || 2.1985851615499232 || 2.1985851615499232
chordaldev |4 687428401686771¢-13][4.687428401686771e-13 || 1.2822842673930326 || 1.2822842673930326 |
jacobian | 0.5665235295369438 | 0.5665235295369438 | 1.0 | | 1.0
| length || 4.854070394838243 | 4.854070394838243 | 6.963287666487066 | 6.963287666487066
erangle]| 61.69545529470277 | 61.69545529470277 | 120.72288469587633 || 120.72288469587633
mininterangle| 27.113812582022017 | 27.113812582022017 | 89.93812781871571 | 89.93812781871571
skew | 0.03310943270425071 | 0.03310943270425071 || 41.3315206164711 || 41.3315206164711
| taper || 0.0 Il 0.0 || 0.4767652343347676 | 0.4767652343347676
warpage | 0.0 | 0.0 || 16.378264766143843 | 16.378264766143843

7y Altair
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Area comparison

I[ Type | Current entities|Reference entities|
| Matchedarea || 100000 | 100000 |
[Overlappedarea 0000 ]| 0000 |
|Intersected areall 0000 | 0.000 ]
{Unmatched area]l 0000 || 0.000 |

[Matched Current Element IDs Matched Reference Element o Hyperview Player v20120 T - 8 B

131211109876
54321343359

2423222120191817 $88786858483 8281
3815373635313029 8079787776106 105 111
282726255251 5049 9769594939291 9%

LR TR LR R LR 11089 109 108 107 104 103 102
407069 7561 60 59 58 101 10099 98
S75655847453 732

T168676665646562

rwl i @Q0000—
MLCLILIeinE-E-2-0- 2] IO
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