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SimSolid & .ssp Tt LHELY7|

Run SimSolid Analysis(SimSolid A1 A3 CHat AXHo)| A Export(LiIE2 L7|) HHES 2 2l5t0] SimSolid X HE ssp ZES LHEE 5=

UFLICH
Run SimSolid Analysis ::iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinn X
Name: ‘Model|

Normal Modes ¥

Solution Adaption 2

© For Stiffness (Faster)
% () For Stress

() Custom =

Gravity ¥

Load Cases ¥

‘ Restore V‘ ‘ Export H » Run H Close
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INERETEE

OfLIH Ol =7 RZ0|M 22 T{*AL B0 S Of0| 22 AHEot0] TiAL M HHEHE FESLICH

1/12
Fastener 1

Avial Farre - 3 301e+02 N
Fastener 2 "7e+03 N
Axial Force : 7.419e+02 N ' 6.868e+03 N*mm
Shear Force : 4.194e+03 N
Bending Moment : 6.453e+03 N*mm

EEIENGELE)  B608660060000060066006006600600600000060060066066006006600600860000 A
Name + Type « AxialForce v ShearForce ¥ BendingMoment «

% Fastener 1§Nut and Bolt 3.391e+02 N 4.277e+03 N 6.868e+03 N*mm

5%’ Fastener 2 Nut and Bolt 7.419e+02 N 4.194e+03 N 6.453e+03 N*mm

& Cut Ctrl+X
[1 Copy Ctr+C
=4 Paste Ctrl+V

=4 Paste Instance
Replace H]
Convertto Mass
Convert Bodies to Parts
Convertto Triangle Mesh

1? MNew Assembly

Create Rigid Group Ctrl+G
W Delete Del

Rename

Properties
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A E2{H0] CfSt 27} 97

2021 H{HOl = ChSah 22 ®

Y=ol &€ 54
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ENO

0| F7h=| AS LT,

ot

=1
o
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Parts and Materials

Parts
Material
Steel (AIS] 304)

Steel (AISI 316)
Steel (AISI 1015)
Steel (AISI 1040)
Steel (AISI 1080)
Steel (AISI4130)
Steel (AISI4142)

Material Library - My Materials

E
1.950000E+11Pa
1.950000E+11Pa
2.000000E+11Pa
2.000000E+11Pa
2.000000E+11Pa
2.000000E+11Pa
2.000000E+11Pa

MNu

0.250
0.250
0.250
0.250
0.250
0.250

Density
8.000E+3 kgfm3
8.000E+3 kgfm3
7.870E+3 kg/m3
7.850E+3 kg/m3
7.870E+3 kg/m3
7.870E+3 kg/m3
7.870E+3 kg/m3

Yield Stress
215.000E+06 Pa
205.000E+06 Pa
285 000E+06 Pa
350.000E+06 Pa
380.000E+06 Pa
360.000E+06 Pa
585.000E+06 Pa

a

17.300E-06 /K
16.000E-06 /K
11.900E-06 /K
11.300E-06 /K
14.700E-06 (K
13.700E-06 /K
12.200E-06 /K

16.200E+00 Wj(m*l(_}|:|
16.300E+00 W/(m™K)
51.900E+00 W/(m™K)
50.700E+00 W/(m™K)
48.100E+00 W/(m™K)
42 JO0E+00 W/(m™K)
42 GO0E+I0 W/(m*K)

HUE| 4

714 E 9| Property Editor(Z4

AFRBH0) WA Ko 2 Z7t51A]

IEPS

HUZ)O 2 SHS

e o4, 7y

LS o

X

Property Editor x
Mame Value
= General
Mame Connector 1
Connectio_ Flexible
= Position
Auto Center
X -0.0235 mm
Y 0.192 mm
Z 0.135 mm
= Appearance
Visible
Colar B red
Hey 8 A3t

Inspire= OptiStruct si{ A2 M3 [ M,
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o+ 2kl Ho|d

2EY YoM S0 o 2+QI0] SJ0|stA ELICH O|FA ot thy 2o 2| 2to] gW ZE3 ELICt

Aoy B = 24

EZZX| XXN3IE 28l Property Editor(Z4 HE 7|)0fl Use Bead Fraction(H| = 24 At2) 4 Bead Fraction Upper Bound(H|E £

57 BAehE 82lsts 40| ASLICE

Property Editor X
Name Value
4 General
+ Appearance
+l Mass Properties
+ Mass Moment of Inertia
+ Permissions
4 Motion Contact
+ Mesh
= Optimization
Override O
Min Thickness 1.55 mm
Max Thickness 31 mm
Minimum Gap 31 mm
Use Base Thickness O
Base Thickness 0.1 mm
Use Bead Fraction [~]
Bead Fraction Upper Bound ~ 0.75

=l Configuration
Alternatives Base
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Or2fofl Al BIE HIE &¢t0] 0.252 2 F & E?20.752 2 B2 k0| =olg 4= UG}

pPDMO]| CieH 2| Zat 2 nH
H|E O|o|E| Zt2|(PDM) A|AHIOAM T2 E [, Open from PDM System(PDM A| A B0 Al € 7])0fl A] Check for updated

=
parts(YHIO|EE THE =oh)S MESHY F2| ZUE AHS22 M2 08 £ JASUHCL e TEE T S50 gtMo=z

=t
HA[E L}
oEmiEm ML EEE  5555055505005050050653655006006050050650050000580590553055008006050050053080 £
Repository: 1c11 |v|
Querytype:  ltem Revisions ||
Queryby:  temiD | | '~ Inspire Model (" st ~| -

Latest revision only Check for updated parts
[J Setrevision rule

Files:

Name

Properties:

Name Value

Open | | Close
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O] &M Preferences(?|2 27)2| Inspire > Geometry(X|2H E2|) > PDMOM = A e = JEL|CH Timer(EHO|H) 28 S

AHESHY] F2| ZIHE AHS2 2 L0t A M=z I8 AKX AFSHY AR,

Preferences ©oiiiiiii oI, M
Category * | Preference Value *
Workspace Import from CAD File
Keyhm_lrd Shortcuts Import hidden paris
Sketching Healing Check and Heal
Scnéen Capsturg Split cylindrical faces No

3plre Setings Save to CAD Format

Video Settings )
Snapping Ignore deactivated parts
Inspire Save part positions independent of assemblies

Modeling Space Parasolid export version 281

Geometry SimSolid

Recovery Face Faceting Parameters

Mouse ;0”"‘)'5 || Resolution Standard

Run Options Chordal deviation (mm) 0635

Materials Angular deviation (deg) 15

\Sffuti:gaﬁon PDM

etching

Mass Calculation ?heckforup:-:ated parts

Maove Tool imer (minutes) v

rallizian Natartinn hal| K3 | E
Use Defaults oK Cancel Apply

OptiStruct A2 |sr EHZE T1EY

OptiStruct SiA2 M7 U == O 23 F HES XL CH
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SECET

DM Z1E4 7}0| = HEO| At Cylinders and Holes(¥ & X FHOA)

YALICH $83Hs St 70| E HE stat# & A8 ot H

dRE &
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FUE AHBSHH Cylinder(2 2H) X Hole(7d) T2 S X522
= B = U202 1) UM MEOM M At S HEBHALY, 2)

= - O
Ctl+ OFR A 1% 287|502 e MEAM FIHFASIALE 3) Ol 718 =2 NEf0IA 70| = b Sl TS S2sto] 1) 24
Hel MEQ e 7158 BB 4 LT

ﬁﬁ§9ﬁ©0l A aa

Spiings Cotacts  Velocity ICs Gra Analyze Motion  Analyze Pat  Optimize Part

Actuators
Forces Run

= | ACyinders and Holes v | Ml Cylinders (1) MHdes() < | = » | v]w|x

Enable Friction: | ¥
Colision Type: [Impact |+ ¥

Force Computed At | Blement Center | v
Exclude design spaces

__| Exclude ground
Exclude skewed holes

CCi DO Lae

Actuators Contacts Velocity ICs Gravity Analyze Motion Analyze Part Optimize Part

Springs
Forces Run

Motars

= | MCyindersand Holes v [l Cylinders (1) WHles(h <= » v W X
Enable Friction: [ | ¥

Colision Type: [Impact |+ ¥
Force Computed At- |Element Center | +
Exclude design spaces

Exclude ground

||| Exclude skewed holes

>

© 4 Create Contacts

L 7120 T 7Y S 2 Yshs =olgto] 27| S Hiwoll FIHEIR{ 2 Z 2= Ot0|29] /|7 WHStE Tl o 7HZ A

ZQIEo Chst 7Hy M

2H M S QS 2N ZQES TES S22 I RESEE 2H ZRE M2 2 Virtual(7Hy) SM0| F7H=| S LT X Mt
ZQIEO Cot O LR Ol F=o| TS 31801 O|T0|l= ZUEE ZHM = TS0{0F W H OHE gt 752 A =2 ESY
Z2 80 AHEY =+ AUSLICL Property Editor(5d HE7)E AFESHO 78 ZQEOM £= 24 A 28 oM Tz
Virtual(7te) 4 X8 = AS LI
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= @ Connectors
& ot 1(Pn)
& ot 2(Pin)
& Joint 3 (Pin) /
Joint 4 (Hinge. Virtual) -
- ) Advanced A
IProperty Editor X —
e Value \ Solver Settings ¥
= General
Name Joint 4 (Hinge. Virtual) Model Checking ¥
Material Steel (AISI 304)
b fakas: ) Connectors R
Flip Part Order 2 o /
c jon Type Hinge Joint Behavior: Virtual v
Search Distance. O / Joint Patch Behavior: |Virtual v
State Active
Behavior Virtual v o
D A Support Behavior: V‘IT“..I3| v
S Pdin Auto Calculate Rates: | Rigid
ol g
# Friction for Motion K:

Via Property Editor Via Run Settings

2E3X HopRoj cHst EtY 3| 2K &

Analysis Explorer(3i4 21t B M7))0f = 7= o 40f Tl Yol & ZOotRe| EtY S| AE2] EXRES EAISH| fIo) A8 += QU=

>~

Plot(£X) H£0| ASLICh Result Types(Z1t 7&) &40 Chet 81 A2 Analysis Explorer(ofi A Z1t B A47])2| 271t

S7|SHELIEL Callout(ZO0FR) S8 S Ar8otH 28 gl o2 2X2 T HOIX[of Hix[2 5= ASUCL

Analysis Explorer x
ResulsPlot :i3iiiisiiniiniininininnnnnnnnnunnnnnnnnnm X b .
a5 [ am (1)
von Mises Stress Displacement L“;:“C::; o T 5
Callout 1 Result Types ¥
15 00015 Displacement: 1.476e-03mm von Mises Stress v
< E von Mises Stress: ¥
i WM -
2 & U
2 2
s 05 2 00005
E -]
Callout 3
o 0 von Mises Stress: 9.765e-01 MPa
0 05 1 15 2 0 0s 1 15 2
Time (s) Time (s)
| Callout 2 W Callout 3 W Callout 1
> LdlPA
Show
&S S =
Callouts
Fle s =
Compare Results
73
v J
Q@OTEE DU = KI@®b bl 090s /200 &
& MPA@mtNs)

24 ofjL| o] XH 4 H 2

Animation Settings(Of LI H O] 7)) CH3t &Xto| MZ-2 Range(H2l) &M 0A =M Of L|O 0| M O Start(AlZH) X End(BR) AlZHEE
=22 A EY 5= USLICE 0|2 Soff A4 HLE ofjL{mo|Mel YRE Kot = JACBE TM S OF ZHHSHH MEXHC R

Apg 5= JELICL Cirl 7|18 2 AE{ 0| N Start(AlE) & End(ZR) Ot0| 22 228l Al ZtZt Range Start('8 2| A%} 3 Range
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End(#9 2)Z 015 + UBLICE Cil 7|2 2 4Ei2 & ¥ SehM SRS NS B0 25 + YFLICH T3, 25 =79

Z2L XNYE ¥YIS F4OEE TELILL

Animation Settings Actuator 2
Playback Loop © Ac?uator - ‘Travel (‘Desired‘ V5. Act‘.lal)

|| Reverse playback 4 /
Display Time - £ 2

E
Increment By |1 ¥ z o0
Range Start|0.75s E‘ 2
End |1.80s 4,

Speedl=| 08 1 12 14 16 18

“ o Time (s}

Recording Settings W Desired W Actual
© Auto (s @ 30fps) Analysis Type: Transient

1 Custom Duration 8

El-ﬂ 4@ @b — 153s/250s &0 Ay

D20 oieh =7t HE S At

Inspire Motion2| 2021 HH 0= Ct21t 22 MZE Ate 8l 7|5 &&0| FItE|JS LT

M A#Z AESHE ChAl, B B2 A BIES ALZOHE M OjLIH0lM ZTHE X4et7| AISBILICE B, B2 AIZt0| HHE K|
USLT DA OFR U B E|X| &2 F20| $BLICH fLITOlH =7 BN A FX HES 523 ofLimo1H HS
SRS Esc?|S 52 ETE SROMAIQ. M B SIA2 Aste{B ol 7|8 2 HEfolN B4 B2 A3 ofo|22
SoAlR

DM ZHE DFO|22 Tht ALKIO| D§7f #i4o] 7|2 7tS 2 2ste Reset(AR) SMO| UBLICH BE 7|27 =AUk LE 3K

Or0[A 2 st A0 EAIE 7|22t S 2 = ASL T
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Enable Frction: | | =

Collision Type: |Impact |+ %

Stiffness: 1000 N/mm
Damping: 0.1 N's/mm
Penetration Depth: 0.07 mm
Exponent: 21

Force Computed At Element Center |«

Reset +

Al Defaults m
Visible Defaults |

744 E 7to| = Hf CIXE

ZH 1&g S =M 7AEHO| 740| & HEO|| Ungroup(ZL& Sl Al) B Individualize(ZH 2 2H)Qt 20| Il HES| X = A2 H2sHA

YT HAET} i 2OIRH0| EAIELICH

=

= By Parts v M Fats1(2) W Parts2 (1) || »|v| K| X

v| Individualize
L]

g BT AERKN AME|E 0 CHSH HE HE

Force Explorer(2} BA7))0fl= X[X| &, & 8 £330 Ciet & TH HEO| ASLIC

Force Explorer Ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin oM
Show Forces:
Show Tarques:
Show Test:
Show Always on Top:
Show Implicit Jairts: ]

G % © e e 7T /E

Contact Forces 2

Advanced ¥

Feset
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2 ZR0| 3} 0124 QB HES S2e|A HAID HYAE 00| HxY EAIE SM0| 2|02 EAIE LT

Joint 3
Joint - Torque
05 /\ s
04 4 L
Force
? 1 Tarque
£ 0z Displacement
E’ 01 Angular Displacement
2 Velocity
0 Angular Velocity
0.1 4 Acceleration
02 | Angular Acceleration
0 05 1 Export »

Time (s}
B TX H 7Y | Jara H T
Analysis Type: Transient

8 NI AL HES 109 HE

Ctrl 7|15 +2 JEoM 2 Azt Al HES S2I5HH 10% A[ZH0| F7HELICH Z20t 0| S=2E £ 2ZE A2 2ol I

[83LICH

Run Mation Analysis  iiiiiiiiiiiiiiiiiiiiininiiniininninninninn ¥
End Time: 11s|# 1 2 5 0 30 60
Cutput Rate: ‘H}DHz_ 10 k] 50 100 300 500
Animate: While Solving »

24 EX0f s 23

IHIﬂI
6|F
rot
oE
e

Hefol & =71 370 E =15t e SF0| M= A3 F B LIEFELICE 0| A2 B2 40| SAIof EXE7LE g2 2f0]& HAET}

=
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Plot Manager -Ciiiii i o IIIIITIiILIIiILIIIILIIIII LIttt
EB® O+ - % O = « 12>
Plot - | Edit
fa '
Object Ead & ]
=) Page 1
=l Plot 1
Curve 1 &
Curve 2 =
Curve 3 “g
Curve 4 5 41
Curve 5 [
Curve & 2 ]
Curve 7
Curve 8
Curve 9 o
Curve 10 v
Name Value 14 16 18 ) 2 22 24 26
= Misc Time (s} -
MName Page 1 FM - Contact_5 - Normal Force B FM - Contact_6 - Normal Force :‘:
Layout Page Layout: 1x1 M FM - Contact_7 - Normal Force B FM - Contact_8 - Normal Force L
M FM - Contact 9 - Mormal Force B FM - Contact 10 - Mormal Force "
A+ | TIME
QM =0f|O|Ef ! ZE| :Oj| =7HEl AIZF AIZHE
DM T2 Start Time(AlZH AlZh D171 B14=E Motor(2H) X Actuator( 3 0f|0| Ef) HO| A BM AT 4= Q&L|CH
Motors oo IIIILiILIiIiiiniininiininiiiiiiiiininiiiooow
Name  ~ Parts Type Use Controller Locked Function Value Reverse Direction Start Time:
E Motor 1 torque, baseplate Angle | Step Dwell Step 22 deg O 01s
F Motor 2 motor shaft, amm motor Angle | Step Dwell Step 45 deg 025s
# Motor 3 motor shaft 2, arm motor | Angle | Step Dwell Step 45 deg 01s
Actuators
Name - Parts Type Use Contraller Locked Function Value Reverse Direction Start Time
. Actuator 1 CYLINDER 3, ROD 3 Displacement ™ Oscillating  0.01m O Os
. Actuator 2 CYLINDER 2 ROD 2 Displacement O Oscillating  0.01m O 0.25s
. Actuator 3 CYLINDER 1, ROD 1 Displacement O Qscillating 001 m O 05s
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Print3D

HME XX 2 | o7 E

Print3D X|X| £ E17F 7 |0 A2t R E XK stot= A 20 = Crfet XX 2 gy 2 49 + ASLICL A8 7hsS XX §
wd0le =5, 25, H-2, EQ7t ZYEH XX 7 o EH, § & 7B 0j7) #F M ofot= Crdet &40] ASLIL

Ea| X|X|&

AMR® » Generste
‘Suppor: Type

HENEeY

Patiern 2
Shepe:
Pin deparation

Distance to contour:
Patier angle:

T 2
Tip intrusion:
Tip height:

2\ ALTAIR

© Altair Engineering, Inc. TH# 2At 2], / altair.com / Nasdag: ALTR /

/\ ALTAIR

S
ARS » Generste
Support Type

HENEY

Pattem 2

04mm
0deg.

Distance to contour:
Pattem angle:
Cells 2
Win cell size:

1 mm
3

Min n® of smalleat celle: E

Mex subdivision levels:

Tp ¥

H-4 K| |

ANR® » Generate
Support Type

e Y
Pattern 2
Spacing:
Distance to contour:

3mm

0.2mm
© Patter angle: 0deg
Tip A

. Base width:

03mm

Crossing width: 03mm
Tip width: 0.3mm
Tip height: 1.5mm

Holes 2

: Hole height:

Hole width:

©  Top distance:

1mm

1mm

0mm

Bottom distance: 0mm

13
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EEH) AXF 22 x|x|

45 WXL

=8 27 Ao et mES| FHof| 5 XX

1

© X + O () Diameter 0.8mm » Generate

14
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ol d}
= L—

o2 22X

FELY 2P oo wEA LT = AR

Browser(H| 2 2t M)E &€ 5= USLICEL =

Demo Browser QX
=) [ tutorial_models &
& [ Motion
& (3 Print3D

[ 0.0_SED_tutorial.stmod
1 0.1_SED_tutorial.stmod
0_0_swingarm_IR_FEAx_b
" 1.0_hanger_topology.stmod
© 1.0_SED_tutorial.stmod
" 1.1_hanger_topology_run.stmod
A1, 1_SED_tutorial.stmod
" 1_0_swingarm_IR_FEA_RUN.stmod
A 2.0_hanger_lattice_PN.stmod
| 2dtopology_and_contact.stmod
| 2dtopology_and_contact RUN.stmod
) 3.0_hanger_lattice_ PN_RUN.stmod
" Analysis_Contacts.stmod
" Analyze Design Concept.stmod
" arm_straightx_t
A base.x_t
" Baseline Analysis.stmod
5| baseline_oilpan.stmod
" boltx_t
) bracket.x_t

QIE{O}3 o[ O] X|

2 HOfA .png E= jpeg OI0IXIE HEIDIRR %7}

Documents/Altair/2021/Inspire 20| F=748HH & L|C},

/\ ALTAIR

Ol 2 222X 7t F7te|RASHCEE 7 HFE AH&st7LE F7& =24 Demo

Mo Bof soAle.

= ASHCL O3 0|0|X|2| 0| F& BBt HFEHC

Home Create

~,\t/.f.

QeTEEeD

File Edit View Geometry PolyMesh PolyNURBS Stucture Motion Manufacture

VeL L ES N

Files Measure Move Points/Lines Rectangles Circles Arcs

0 a3 ESD

Push/Pull Move Faces

Boolean

Modify
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SiZaE 24 X LTl 2M e 220 == 20| LIEE[0] ASLCH 2|4 SES 2O > E88 > MER 7|52 2 0[SO,

InspireOf| CHet XEA| o L&

Lt 2|2AE AHESHO] Inspire| M 22 7|s3t 7[E 7| S0l CHSH AHAIS] Zot= 5= A LIL.

S8 =23 W A8 X3

Inspire= F 7HX| 2| AFEAL K| @S MSYLICH SoE -2 Of0|2 & 7|Et 7|5 /12 025 0|5 W LtEFE LT =747F

Patch
Fill in missing surfaces, or remove and
remake problematic surfaces.

&3 Press F1 for more help.

HIAEER =32 7I0|E HH EE= OIO| A2 Tzt YALS Ol =78 MET O LIEFELICH TS0 +dY &S Y3Fe
A

E7 EA|ELIC

-

= Find “— - [ » Partition All

Click a selected feature to partition it =4 =

o
Y 2 2SM FIHE R EHETIE BUAQ. Y8 T0E HIC|R BN E ZHte|of AFLIC

Il

= Find <« > <] » Partition All

Click a selected feature to partition it =M 2

Holes and pockets are automatically selected
and shown in red. but you can manually select
faces as well.

B Partition a selected feature.
Ctr+@  Add/remove from selection.
Del Remove a partition.

F1 Show Help
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2 A =2 EFH

F1718 FEALI Y > E8H > EFLS MEoi 2212 =32 EHAIL.

Altair Inspire™

T -
—_— =0 [N
. NEW <l G ’
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What's New Get Started Tutorials
Discover new features and New to Inspire? Learn the basics Start using Inspire with our
enhancements. here. interactive tutorials.

ot > Help(E2E) > Download Offline Help(2Z2tQ ESE CIR2EE)E MEISIO @EeQl HEZ CIREES 5= UGS L

Ch22Eot2E QIES HZ0| 2Rt Ct.

D New Help Options

ﬁ Open... Help __
Open the help for Inspire

Open Recent -
Download Offline Help

Impaort.. Download and install offline help for Inspire
Tutonals...
( Download and install offine help for Inspire |
PDM ¥ | What's New_.
Read aboutthe latest enhancements
= About Inspire
Save As.. Display important information about Inspire
Contact Support

Contact Altair support
Screen Capture »

Help >

Licensing

Preferences . Exit
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