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SimSolid DfENTHRERK D iIABA T a v

SimSolid #& R OMEBENGE, ZOES A7 ) v 7 LT fROBA” 2R L GEROMAMEZHRHE T2 2 LATE D&
TRV E LT,

SimSolid H®D.ssp 77 A VD7 AR — |
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SimSolid it DEITH A T B S DTy AR~ RE %2 Y v 7 LT, SimSolid F4THD.sspETFNAET Y AR— 52 ENTE
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Run SimSolid Analysis ©::iociiiiiiiiiiiiiiiiiiiiiiiiiiii

Name: ‘Model|

Normal Modes ¥

Solution Adaption 2

© For Stiffness (Faster)
Q () For Stress

() Custom =
Gravity ¥
Load Cases ¥
Restore V‘ ‘ Export H » Run H Close
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Fastener 1
Avial Farre - 3 201g+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

Fasteners ©iiiiiiiiiiiiiiiiiiiiIiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII X
Name ~+ Type ~ AxialForce v ShearForce v Bending Moment +

57 Fastener ‘I;Nut and Bolt 3.391e+02 N 4277e+03 N 6.868e+03 N*mm
57 Fastener 2 Nut and Bolt 7419e+02 N 4.194e+03 N 6.453e+03 N*mm

N— b 2EFERICERT SV a v

B E 72 38— AR ERICERT 5 Z ENARRICARY . v ab—va v OfiFEE LY @l E T A ER LET, S— &
F7V 7L, ar7THRARA=Za—00" HRICEHR” 2RI ET, BERIIRD OMERICER L TWOBERH Y £,

& Cut Ctrl+x
[ Copy Cirl+C
4 Paste Ctrl+\V

4 Paste Instance
Replace >
Convertto Mass
Convert Bodies to Parts
Convertto Triangle Mesh
if MNew Assembly
Create Rigid Group Ctr+G
w Delete Del

Rename

Properties

A ALTAIR © Altair Engineering, Inc. All Rights Reserved. / altair.com / Nasdaqg: ALTR / Contact Us 2


http://altair.com/
https://www.altair.com/contact-us/

Y Y —2A/— | Altair Inspire 2021

HEIE IR 2B NZ B & B ResR L

2021 T, LN OLEHE LEREILR BIBMS L E Lz,

B DBVREE

FAEHZBVRRVEDS DRED ATREIC 72 0 F LT,

/\ ALTAIR

Parts and Materials

Parts

Material

Steel (AIS] 304)

Steel (AIS] 316)

Steel (AISI1015)
Steel (AISI 1040)
Steel (AlISI 1080)
Steel (AISI4130)
Steel (AlS14142)

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

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 w;(m*K}D
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 700E+00 W/(m*K)
42 600E+00 W/(m*K)

ax s F—oOrgRERL

AR E—DTaNRT 4 T 4 Z— I =T = AOFLEHBNICHRE T AT v a vaiEMmaEnE Lz, E6IC, axs¥x—r—i
ZEH U CHIRIICEBIILARWRY . k7 X —0D" A3 Z—” 13FREanie ) L1,

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
B FER

Inspire “Ci&. OptiStruct it 2 3473 DRRIC, B, BETmOBEMN L N7 7 v a VO REEMHT 5 X 512780 L,
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Ao aFArDT=—F 4T

ETFV T T4V RUTA=LT T RTHE, AviadA N7 =— K7 M550t Lz, 2k, KEKEET LT
BRI A0 9,

RRE— g

NRZZ 7 4=l bDT=DIZ, TR T 4 T 4 X TE—RREEH LT — FRO LRAERTIA T v a VNiBIEREL
77

Property Editor *
MName Value
4 General
+ Appearance
+ Mass Properties
4 Mass Moment of Inertia
+ Permissions
+ Motion Contact
+ Mesh
= Optimization
Qverride 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 UpperBound  0.75

=) Configuration
Alternatives Base
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ToRIE, ©— RED R4 0.25 & 0.75 IZRE LB DOE WA R L TWET,

PDM 7 .V fER & H
Product Data Management (PDM) & 27 L6 7 7 A VAR L &IZ, 7 PDM Y AT AWMLY 7 v Ry T TS/ —h

DFxyr” ZRRTDE, 72 VEERPABICER SND L OIZRD F Lz, REFOEMIE, 77 A V—RIRFTERINE
D

GPEHﬁDmPDMSYSth IIIIIIIIIIIIIIIIIIIIITIIITIIIIIIIIIII It X
Repository:  tc11 ]
Querytype:  ltem Revisions [+
Queryby  [temiD ||| | Inspire Model ¢ strr |« -

Latest revision only Check for updated parts
[] Setrevision rule

Files:

MName

Properties:

MName Value

Open | | Close
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AT arik, TV 77 L AD Inspite> VA A MY >PDM THRETEE T, A ~v—
HINCEHT T DB 2R E L E T,

Preferences iiioiiiiii ool I

Category

Workspace

Keyboard Shortcuts

Sketching

Screen Capture
Capture Settings
Video Settings

Snapping

Inspire
Modeling Space
Geometry
Recovery
Mouse Controls
Run Options
Materials
Visualization
Sketching
Mass Calculation
Move Tool

Mallizinn Natartinn

Use Defaults

| Preference Value
Import from CAD File
Import hidden parts
Healing Check and Heal
Split cylindrical faces No
Save to CAD Format
Ignore deactivated parts
Save parn positions independent of assemblies
Parasolid export version 281
SimSolid
Face Faceting Parameters
Resolution Standard
n Chordal dewiation (mm) 0.635
Angular deviation (deg) 15
PDM
Check for updated parts
Timer (minutes) 1
|| K] ]
OK Cancel Apply
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OptiStruct AT DY —7 = X - P —7 = RiEfh
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REEZMBALT, 7=V Rz BHE)

OptiStruct FEHT Tl H—7 = ALY —7 = AOEAB L OHIN & —7 = RO E YV R— 5L 212720 E L,
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T—3 (M)

ML RO T 4 —F ¥ —_THH

T a VEERT A K= BRI ERONGE” AT g Y BINER, e & ROT 2 HBINICRECE 9, Bk,
HA RAR—ORAIZMH LT, ST 27— L, 1) #il7 COBREZITAND, 2 Cirl+£7 V) v 7 TT 4 —F
YT AR AT D BB T D, 3) Ctrl ZAF LA ST A RA—DREEZ 7Y v 7 LT, BAET 7T 1 77 Ofil 2 D 7 ¢

—Fx—EFES— P LET,

CC ROl Lo G laDOCC L ae

Motors Actuators Springs Contacts  Velocty ICs Gravity Analyze Motion  Analyze Pat Optimize Part
Forces Gy Motors Actuators Springs Conlacts  Velocity ICs Gravity Analyze Motion ~ Analyze Part  Optimize Part
Forces Run ¥

= At Cylinders and Holes v W Cylinders (1) M Holes (1) €| 2> b || HK|X
= | A Cyinders and Holes v | Ml Cylinders (1) MHdes() < | = » v K X

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

Force Computed At: | Element Center | v
Exclude design spaces

| Exclude ground
Exclude skewed holes

Enable Friction: [_| ¥

Collision Type: |Impact  +| ¥
Force Computed At: |[Element Center v
Exclude design spaces

[ Exclude ground

| [ Exclude skewed holes

>

© 4 Create Contacts

EHI, MBATvarvAma—ll, BAERETANEZ) L TTH200F = 7Ry 7 ZANBME ., REIT A 2> ONE DB

T 4 =T ¥ —ZIEVMLEIZ A D L) lCdES L E L,

Taf v b OR—F ¥ )F TS av

E—varvaAfy MR A—F v )b A7 a rmiBINEi, = a VT ORDORIIKY a 4> FoEEZIELES, B
HoaAy FREICRDAINRN—=F v AT g 0t, WS OonhDarF o470 A&EARelc L. DEnIY a A > s &R b 25 0nEER
BT BBBERN LI T 7=V af v bDOEHYRT I r—vary THATAZENTEES, N—Fv LA+ 7vavii, 7
ORF 4T 4 AR L TlHAE DY a4 AT, 03— a VIITOEITRIEY 4> Ry 7 o — 3 L_— A TEIEE

TEL LR £ L
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= @ Connectors ‘

& Jort 1(Pin)

& Joirt 2 (Pin)

& Joint 3(Pin) /

& Joint 4 (Hinge. Virtual) - iacad N
IProperty Editor x

= Vale ﬁ Solver Settings ¥
Model Checking ¥
: ?‘ 304
oot - Connectors R /
Joint Behavior: Virtual v

Joint Patch Behavior: | Virtual v

Support Behavior: Virtual v
Auto Calculate Rates: | Rigid
K: (Vi

Via Property Editor Via Run Settings

BEORRBE 2y hOa—1T7 Y b

fiftfre 7 A7 —7 =2 Fay MRZ CPBME L, BETICERSca— T U R ERICHFRERE Y ey FERRTED K
TRV FE LT, RMRFATAT v a v OERIL, =/ 270 =5 —ORELRPISNET, 2—AT 0 AT a 2T 5
L. BEOZA TRRIELTZEROT 0y M2 1 ODOR—VIIRETDH 2 ENTEET,

Analysis Explorer X
Run
am (1)
2 Load Case
von Mises Stress. Displacement Combined Motion Load Case
Resut Types
von Mises Siress

ResulsPlob ticidrserseisteisneinisndsndiienctinuiiraibiniinisniicianonsy o
=l

<Jul<l«

Callout 1
Displacement: 1.476e-03mm

von Mises Stress:
Max:  2992¢+00 MPa

(TIENN

AN

von Mises Stress (MPa)
Displacement (mm)
°

Callout 3
D 2 von Mises Stres: 9 765¢-01 MPa
o 05 1 15 2 o 0s 1 15 2
Time (s) Time (s)
| Callout 2 W Callout 3 W Callout 1

DI 343904 P2
Min: 343904 MPa

Animation

» éé
Show
&S S =

Callouts
P @ e =

Compare Resuts

=

@GTEa DO LRI

090s/200s &

& MPA@mtNs)

=g 7= A— g OB

T A= aVEEXA TR T, T—vary 7= A= a OB EKE TR (F2370v—24) Z2HETLH72008H L §

FFaryPHATEES, THICEY, BAHHET = A= a O EETICRET S 2 ENTE, L0 FEMCER A2 MET L

KT ET, CrlFX—ZL2nS, FsT A2, &TT7A4 2270y 7358, TNENGBERLEG, g ricyy 77
HIZEMTEET, CF—ZMLRREXT NI ) v 7358 BRLIZEHOT 0y b7 ¢ hEELHZENTEET, 1o,

hl—H—O R K, FFESNEHHIC LR >T R I v ranETd,
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Animation Settings

Recording Settings
O Auto (8s @ 30fps)
() Custom Duration

=]k <

Playback Loop w
"1 Reverse playback 4

Display Time L3 E 2 /

Increment By 1 ¥ =}

Range Start|0.75s 2,

= End|180s . "

pod 08 1 12 14 16 18
= Time (s)

Actuator 2
Actuator - Travel (Desired vs_ Actual)

W Desired W Actual
Analysis Type: Transient

8

®@®v i — 153s/250s §° Sy

F—va VBT 5 OMOE T B LU RETR L
2021 ClX. Inspire Motion [ZLAF OZ W & BEEENRIR LB M &N E L7z,

74 977 VEWEDER

TV ar T = A=Y a VORMEPFATTRERG S, K TRHAZE SN TEL T, BT AWOM T ATV RITIUEL, Biziahl]
DIATERENTHZ LR ET—2 a7 ) vl T RE U EMTETTHAZBRBLET, 7T2A—Talld, 7=2A—ary—iL
N=D—IRHEILAR X L Z2 /g Esc ¥ —2 ML TCY—AE2RK TTHZETELTHZENTEET, FLnE—Ta VT2 ST L
EWEAIE, Cl F—Z2 L s EFE—va VA v o0 T A4ava sy LET,

T—vg Uil LT DYy NAETS g

E—va O~ e X AT e, NRTA=F DT T 5V MEEEITTT D200 Uy N A7 vardBmanElz 1
RCDOT 7 ANV M EEITLTDHIEL, BE~A 70 Z 4 7 a7l RENTWL DR TEE T2 TEET,
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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 b
Visible Defaults |

HA KA—FFA O

Witk N—T L=y a VMO TA RA—IZTFAMIEDOTF = v 7 Ry IV ARKRESN, BERLZ L OEH LY T 7 v a » Ml
THDHDEFRTTH LI E Lz (FA—T iR L) .

= | = » W K| X

v| Lngroup
L

= By Parts M Farts1(2) W Pats? (1) « | = » | A X%

v| Individualize
L ]

T —ALI AT O —F OBEL T AT ADT ANVF—RE

T —ALIT AT =TIV R—b, Tx—A, "MLITOHEHT 4 V2 —REZUPNBEMESNE LT,

Force Explorer Ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin oM
Show Forces:

Show Tarques:

Show Text:

Show Always on Top:

Show Implicit Jairts: ]

@ % 9% ® e e 7 /8

Contact Forces 2

Advanced %

Reset

TRy F 4 TSarTERA N2 —DkE
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F—var7uay hCOLEZ V7 arTFAMNA=a—T, BETay hanTWbA A7y ar BN/ L—70 hCERREND LI

D FE LR,
Joint3:Joint-Torque  CiiiiiiIiiiiiiiIiIiiiiiiioiIiiiiioiiiiiiioiiiiinioiiiiioo M
Joint 3
Joint - Torgue
05 | /\ L
04 4 L ok
Force
;E 03 Torque
Z p2 Displacement
E— a1 4 Angular Displacement
2 Velocity
0 Angular Velocity
0.1 —/\/ I v Acceleration
02 | | | Angular Acceleration

0

Analysis Type: Transient

0s 1 Export :
Time (s)
H T m T [ I ra W™

FHERTHEB O 10%ER

Ctrl F—Z LN OB TR 27 ) v 735 L, 10%DIFBIMER SN L0 F Lz, ZHuE, 7 a7 7 A Lk
T LIt OET NOZFEE % FL 5 OIfEF] T,

Run Mation Analysis  Sooiiiiiiiioiiioiiinniinnninnninnnninnnnin X
End Time: 11s #| 1 2 5 10 30 60
Output Rate: mqu_ 10 30 50 100 300 500
Animate: While Solving -

ET—Ygruy hORT a—LA[FER FLE|

FBIDITEIN 31T 25 L. ABIERICEEA 7 o — L _A—=NEREND LRV E LA, ZhuE, L 0h—7NEEHIC T 1
v FENTWAEER., W7 ~LT F 2 b REWIEEICER T,
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Plot Manager @iiiiii ool Ittt
EB® O+ - % O = « 12>
Plot - | Edit
fa '
Object ~ &
=) Page 1
=l Plot 1
Curve 1 LE
Curve 2 =
Curve 3 “g
Curve 4 5 41
Curve 5 [
Curve & 2 ]
Curve 7
Curve 8
Curve 9 o
Curve 10 .
Name Value 14 16 18 2 22 24 26
= Misc Time (s)
Name Page 1 FM - Contact 5 - Mormal Force B FM - Contact_6 - Normal Force -
Layout Page Layout: 1x1 M FM - Contact_7 - Normal Force B FM - Contact_8 - Normal Force i
B FM - Contact 9 - Normal Force B FM - Contact 10 - Mormal Force "
A+ | TIME

77 Faz—F2—BIWE—F —T —7 /L ~ORIBEEHR OB

F—HA =BTV Faxz—H—F—TINANnEE—a 707 7 A NVOBRBER T A =2 =T 7 8ATEH L5120 E LT,

Motors  CoiiIIIIi I nInnnnInoIniininiininiininiiiiiiiiiiiniiiin X
Name  # Parts Type Use Controller Locked Function Value Reverse Direction Start Time
@ Motor1  torque, baseplate Angle O Step Dwell Step 22 deg O 0.1s
@ Motor2  motorshaft, ammoter | Angle O Step Dwell Step 45 deg 0.25s
QB Motor3  motor shaft 2, amm motor | Angle O Step Dwell Step 45 deg 01s
Actuators Lol ittty
Name ~ Parts Type Use Controller Locked Function Value Reverse Direction Start Time
GG Actuator 1 CYLINDER 3, ROD 3 | Displacement O Oscillating  0.01m O Os
€ Actustor2  CYLINDER 2, ROD 2 Displacement O Oscilating  0.01m O 0.25s
€ Actustor3  CYLINDER 1, ROD 1 Displacement O Oscilating  0.01m O 05s
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Print3D

FR—FZAFLNRTGRA—F—DRE

J\ ALTAIR

Print3D AR — > — LR Sdu, FE &M Bt OEaEIcn 2, O R — MEREAR TE 5L 910720 £ L, FIAEER
RN—=h A%, 7oy s, ay K, Hecel, YU —nHY, ViR— ¥ =2 Fo7 BEOMD T A —H ZHIEHT 570D
SESFERA TV a A LET,

AR®
Support Type.

Pattem 2
Distance to contour:

Pattem angle:
Cells 2
Win cell size:

Tp ¥

VU =P R—=k H-cell %2R — b

HENEY

Mex subdivision levels:

Min n® of smalleat celle: E

e

» Generste

04 mm
0deg

1 mm
3

AR®

Support Type
Pattern 2
Spacing:
: Distance to contour:

AR® » Generste
Support Type.

HEwNEY
Panem &
©  Shepe:

o dopraton

Pl

©  Pattern angle:
Tip &
Base width:

Distancs to contour Crossing width:

Patizrn angie: e
e & Tip width:
Tip inrusion: Tip height:
e heioht Holes 2
* Hole height:

© Hole width:

Top distance:
Bottom distance:

/) ALTAIR  ©Altair Engineering, Inc. All Rights Reserved. / altaircom / Nasdag: ALTR / Contact Us

» Generste

B Y

3mm

02mm
0Odeg

03mm

0.3 mm
03mm

1.5mm

1mm
1mm

0mm

0mm
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2y R (EY) BR—h EAC AR Nl
EEYHR— FRE
RENZIE LT, A= FOEROFRTFE TY A — F2EKTE X7,

: X + O (O Diameter 0.8mm » Generate
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_ . MJu
yipe
FETF T

/\ ALTAIR

Fa—MNITAVETADT 7 A NIRRTV EATELTEZ 70 PRBMSNE L, TE7 7V FZ2MICE, ta—A=a—

AT D0, F7T 2L £,

7 LET,

Demo Browser

=) [z tutorial_models
[+ 3 Motion
[ [ Print3D
| " 0.0_SED_tutorial.stmod

0.1_SED_tutorial.stmod
0_0_swingarm_IR_FEA.x_b

| 1.0_hanger_topology.stmod

1.0_SED_tutorial.stmod
1.1_hanger_topology_run.stmod

| 1.1_SED_tutorial.stmod

| 1_0_swingarm_IR_FEA_RUN.stmod
| 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_straight.x_t

| base.x_t

| Baseline Analysis.stmod

| baseline_oilpan.stmod

gh QX

| bolt.x_t
3 bracket.x_t
2 Bt e S A At

TTT7 4y 70y Ruilpng £icidjpeg Wik E U 4 — 4 —~w—27 L L GBIMTE 5L 910720 £ L7, BBROLR%
“watermark” (ZZ8F LC, »%Y 22> Documents/Altair/2021/Inspire 7 o v A (BN 5 721 T3,
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File Edit View Geometry PolyMesh PolyNURBS Structure Motion Manufacture Print3D

HO A EST

Files Measure Maove Points/Lines Rectangles Circles Arcs Trim/Break Patch Push/Pull Move Faces Mirror Scale Boolean

$
&
ion

&

Home Create Modify

rTiEaD N ALTAIF]

R X - [ & BEFn o [

R O REPBER O REIE, A2 T4 o~ VAR STV E T, BRHOFRERTT D123, 77 A0 > ~T > BHiER
DNEIZ SR L E T,

Inspire M FfHM

Inspire D& L ERECREAE OBEREIZ DWW TIE, BLTFD Y V=R ZEA L CGRELS D ZENTEE T,

T r— g VNTOZ—F—T I RE R

Inspire TIE, 2FIHDOL—W =T L AZ VAR L TET, TA a7 —F v —lCv AT — V)V b & & ICER
ENDHY—AF o IR ENE LIz, Zhid, V— L OBEEZHHT 56D T,

U bl

Mirrg

F|II in missing surfaces, or remove and
remake problematic surfaces.

&% Press F1 for more help.

HA RNR=FlF~ A7 ad ATl Zf{l Y —NVEBRT 5L, V=0 70—~ NVTRERENES, ZOTIE, RICMEZT
HNE PR LET,
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= Find “— - [ » Partition All

Click a selected feature to partition it = =

¥ Rs00sTal. SLICHLOEY ROV a— My MARRENET, —HOY—ACE, EF4F B b aEhTuhET,

= Find « | =3 <] » Partition All

Click a selected feature to partition it. =4 2

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

! Partition a selected feature.
Ctr+f  Add/remove from selection.
Del Remove a partition.

F1 Show Help
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Altair Inspire”

ey A
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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.
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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 |
Lk *  What's New._..
Read aboutthe latest enhancements
= About Inspire
Save As... Display important information about Inspire
Contact Support

Contact Altair support
Screen Capture »

o Help >

Licensing

Preferences . Exit
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