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B3t SimSolid SR ft4nft 45 Rk 5

£ SimSolid 73 BERIHILT, EIAERT AEZAF LA T IFES: “Aiteas R ROutedn sy .

A SimSolid &1 .ssp X

fE e T LB E Run SimSolid Analysis (3247 Simsolid

/\ ALTAIR

SHT) & R i Export (S HD $%41, A SimSolid i217 5 H .ssp 5 7.

Run SimSolid Analysis  tooiioiiiiiiiiiiiiiiiiiiiiiiiiiiii

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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1/12!:!'
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

KEMHFRBONRELR
TEIUAE T LUK — DB AT Ay — S iU, RO 0 Itz ar. A, S5 WA S i 4% Convert to Mass (B¢l
i) o B A B R AR A L

& 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
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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

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 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)

FERTERAR YR ThRE

HEHEAR T Property Editor @ PEgmas) TN 1 E S50 i oo R 5.

e RIS N .

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 2R

*4iz4T OptiStruct 734, Inspire JAEFERGE R J1. VIR ). 2251 71 H08fh 71 25
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S RBIPIRELR
BUE, (ERRRLE i/, PO 2Rk o X S RO R ) S R SN A o

BABEHE

EFRESRAL, £F Property Editor (JRPEZRHEE:) FHI 24t Use Bead Fraction (ffi i ZEf3) Mg X Bead Fraction Upper Bound
(BIIEff 2 B F 1k

Property Editor *
MName Value
# General
+ Appearance
+ Mass Properties
+ Mass Moment of Inertia
+ Permissions
+ Motion Contact
+ Mesh
= Optimization
Override O
Min Thickness 1.55mm
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

= Configuration
Alternatives Base
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16N B s o] UG B b aE i 2 I R E D 0.25 i1 0.75 FIXT E .

Ri¥r PDM & HER
P2 MBS (PDM) RS 3T I 0kmt, #BILAE R LIZE Open from PDM System (M7 583 B R 45471 & H ik $: Check for

updated parts (REREEFEHEM) , HIIREF SRR, TG SRS BR AL 6,

OPEI'IfIOI'nPDMSy'Sth rIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIvIIIvIIIviIIInnnnnnnnnnnnnny X
Repository:  tc11 |
Querytype:  ltem Revisions ]
Queryby:  temiD | | -~/ Inspire Model (st || -

Latest revision only Check for updated parts
[] Setrevision rule

Files:

Name

Properties:

Name Value

Open | | Close
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LRI ] LLAE Preferences (MiFXE) &, £ T Inspire >Geometry (JUAE) >PDM 5. ] Timer (GHiF8%) & & k&
H S Al AR .

Preferencas  ©iiiiiiiiiiiiiiiiiiiiiiiiiiIiIiIiiiIIIIIIIIIIIIIIIIIInIIIIIIIIIIIIIIIIInIinIiiiiiIniIiiiiaiiniiiaiiiniiiiin X
Category > | Preference Value “
Workspace Import from CAD File
Keyboard Shortcuts Import hidden parts
Sketching Healing Check and Heal
Screen Capture Split cylindrical faces No

C;pture S?m”gs Save to CAD Format
Video Settings )
Snapping Ignore deactivated parts
Inspire Save par positions independent of assemblies
Modeling Space Parasolid export version 281
Geometry SimSolid
Recovery Face Faceting Parameters
Mouse Controls || Resolution Standard
Run Options Chordal deviation (mm) 0635
Mlaterilals. Angular deviation (deg) 15
Vlsuall;atlon PDM
:ﬂkait;rgr;?culation C.heckforupdated parts
Move Tool Timer (minutes) 1 =
Pallisinn Natartinn | B | >
Use Defaults OK Cancel Apply

OptiStruct 2347y it TH 2 i THIEe Ak
OptiStruct 37 ILAE S T 2] il THIAN 5 3 20745 2 SRR e fih o
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L]
B AU ERHR

B AR L) At Cylinders and Holes (FE[RFEFIFLAL) SETUIAENE B ZAG I R A FIFLIE IR 2R A0 . FEQUEERT, ER/ER 8 ki 8 7E
R 2 2 S, AT RA 1) TEREAh A 22 Fride 100, 2) 4% Ctrl $#9F 70 o5 LAMRRAE, DKL n2| Befh e, s\ b 2k,
B 3) 10N R R TSk F 3 Crl B, 7 2400 AOIS SHEERIZH A BN T LATHREAE H S

ﬁaﬁam@»e: &&@ ﬁagab@»@;

Actustors Springs Contacts ~ VeloctyICs ~ Gravity Analyze Moo Analyze Pa P t Optmze
Earcos Actuators ntacts  Velocity ICs Gravity

daad

Analyze Motion AnhrzPrt OmmlzPrl

Furea
= | ACyindersand Holes v | [l Cyinders (1) Bhoes() |<|2|» v ]K]|x%
= | A Cylinders and Holes v M Cylinders (1) W Holes (1) “ | =2 » 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: || ¥
Colision Type: Impact | v ¥

Force Computed At: |Element Center | +
Exclude design spaces
[ Exclude ground

||| Exclude skewed holss

>

© 4 Create Contacts

BeAh, RS HARIEERAAIN T R T AR FLRO S HE, IR H, FRAISGE T REARI A B, S e ) L TRRAE -

BRI BRI

FEXTIZ ARSI T H Virtual G 3830, X 0] TEIZE) BT BRNIEBE P IO AR . X —FE0 AR BRI e e e g A —
BeSRE, T AR T AR A T B ORI R A B S S T, 2 BT IR e L R R B B B E NI SEILAE T LU Property
Editor UmtEgmiEds) B0t AR Virtual O 1650, B7E Motion Run Settings (2347 &) kT &R E.

= @ Connectors
& Joirt 1(Pin)
& ot 2(Pin)
& Joint 3(Pin) /
& Joint 4 (Hinge. Virtual) v Fe A
IProperty Editor X o
= & A
o— Vale & Solver Settings ¥
= General
Name Joint 4 (Hinge, Virtual) Model Checking ¥
Material Steel (AISI 304)
;‘-:-t(r:‘,v'—c Features Cyf ndrica F:‘J\."‘?- = Connectors 2
Farts Unk Crank, Mount Crank
Fip Part Order - o /
c o Tye: HiiG Joint Behavior: Virtual v
Search Distance Om . -
o oo / Joint Patch Behavior: |Virtual v
@ Behavior \g:ll:lt X Support Behavior: Virtual v
# Pretension i Auto Calculate Rates: | Rigid
& Optimization ~ Flexdle ) Flex
+) Friction for Motion “""‘"%""“""“" K: H

Via Property Editor Via Run Settings
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ST B B 4 R TR S 2R

Analysis Explorer (Zr#Tlaes) BIERIN T Plot () 340, nf FH T SR st 450 0 B0 bt s S BRI g T e R . X T
Result Types (Z5HKEAL) LU H 1) TE S Analysis Explorer (bl ids) BRI E . I Callout CErdliBA4H) igminy DALEER
FE—AN T B TR AR 2 A E R

Analysis Explorer X
Resulis Plobcenetitetese i b tet b bne st e tin e e b e el -

«

R

am (1)
3 Load Case
von Mises Stress. Displacement Combined Motion Load Case

<<l

Displacement (mm)
TIRE

0s

von Mises Stress (MPa)

1
L Al Displacemert: 1.476e-03mm R::l Jﬁ’&m
von Mises Stress
1 g oot AN Max zmeooom:
g . a
= ootet wea
3

0

o o 1 15 2 o o 1 15 2
Time (5) Time (s)
W Callout2 W Callout3 W Callout 1

&S S =

Callouts
P @ e =

Compare Resuts

-

@GTEa DO LRI

090s/200s &

& MPA@mtNs)

bz | b BN

FyE B ETEAE TR L TR Range (VB &30, WiREZshahE ) Start (JF46) A End (F550) WA (BmD) o 3X AT DALERORE R
¥ PR AE S ) — 7y, AR SE VRSN JE A AT N SN R . ST AFE sl Start (OF4R) A End (4550 [FIRF#(E Ctrl 82, 73518k
e A PTG I TR ANEE SR ST LAFE XU (O [R) #2e(E Crl B, (HEIRIERIPTIVE . R, BRERSS B AR B E B 9 I T2 A3l
.

Animation Settings
Playback Loop |+
["] Reverse playback
Display Tme |
Increment By 1 £
Range Start .75
T Endl18ks

Actuator 2
Actuator - Travel (Desired vs. Actual)

Length (mm)
N - B VS

Speed
]
Recording Settings

© Auto (8s @ 30fps)
Custom Duration 8

08 1 12 14 16 18
Time (s}
W Desired W Actual
Analysis Type: Transient

El-ﬂd@@b | —" 1535/250s G0 Ay
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£ XI5 o A Hof 5 2 Fn e sm D AE
2021 W FRIB%E%T Inspire Motion #0 7 BAR 5 ORI 38 1 g

SR ATAT AR L

B PHEIS AT HA AE ] F N UG RBOS shahim 45 5, AR 8 sh# iz, mideR “gaima” R oIF B R TR T ok, nl LA
I s sl T ER B e ks e, sEid i Esc R HZ T . iR, WUIREE A ERAT ASHIEE b, EE N
g PuE IS AT AL [E AT Crl 4.

£ “IaEhEAL” NXHEE b E B I

“iEEhEEn” ANXHEHEBESR A Reset (GEE) whTI, LMKREZHERIME. LA LR AN T pad S5 A7 BROME s 008 IR 24 5 AT WA BR
UNER®

Enable Friction: b

Collision Type: |Impact |+ %

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

: Force Computed At:  Element Center |+

Reset +

Al Defaults I}
Visible Defaults |

o T Bt

55 WAL RN IE 342 o R BV B A B0 AE ] B R A SCAS IR B HE, DA PR G R IR BB A4, 1l Ungroup (HUHZR4L) B%
Individualize (ML)

— |3 » | v K| X

v| Ungroup
A
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= By Parts W Pars1(2)

M Parts2 (1) — | = » || g

v | Individualize

=

JI 30 A bRt G A1 S A R e

Force Explorer (/i %ias) BUAESRALET X E L0 JINHHAL A% 119k 12 -

Force Explorer

Show Forces:

Show Torgues:

Show Text:

Show Always on Top:
Show Implicit Joints:

@ | % F® e 7 7 &

b
L=

Contact Forces

Advanced %

Feset

B R B BT

12 B IR A SRS B DA R 2 T IEAE 22 A I LR R K

Joint 3 : Joint- Torque

Joint 3
Joint - Torgue

Analysis Type: Transient

aN

05 4
04 4 |
Force
;E o3 Torque
Z p2 Displacement
%’ o1 Angular Displacement
= Velociy
° Angular Velocity
014 T 1 Acceleration
0.2 ] | | Angular Acceleration
0 0s 1 Export
Time (s)
H T u T | Iara W™

TR R RN “ K 10%” ThAg

U SR SR TRJ LN #2AE Crl SRELAE W] LAE 1006 IS IXX A A58 BRAS SN IR ALIZ T RES
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Run Motion Analysis  Ciiiiiiiiiiio il IIInniiiniiiiiiiil s
End Time: 1.15 1 2 5 10 W &
Output Rate: 100 Hz 10 3 50 100 300 500
Animate: While Solving -
BRI ERKEE R

/\ ALTAIR

HEGIHEATEOCT 30, BB Bon — MR EIRSN . AR 2 2 2 it R B BARESCA KR, AR A B

Plot Manager
= mw o +
Plat Edit

Object
=l Page 1
=l Plot 1

Curve 1
Curve 2
Curve 3
Curve 4
Curve 5
Curve &
Curve 7
Curve 8
Curve 9
Curve 10

Name
= Misc
Name

Layout

- 4

Force (M)
.

Value 14 16 18

Page 1 FM - Contact_5 - Normal Force
Page Layout: 1x1 B FM - Contact_7 - Normal Force
B FM - Contact 9 - Normal Force

2 22 24 26
Time (s)
B FM - Contact_6 - Normal Force ‘
B FM - Contact_8 - Normal Force U
B FM - Contact 10 - Mormal Force ¥

K+ TIME

Pl B ALR RS FEALRAR AN I T TR 15

iIEEECER N Start Time (JTUEITE)D ZHENAER @ Actuator CEEFENL) A1 Motor (FE5hHIHL) FAET .

x

Name  ~ Parts Type Use Controller Locked Function Value Reverse Direction Start Time:

# Motor 1 torque, baseplate Angle O 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 Lo il Ittt

MName ~ Parts Type Use Controller 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 Qscillating 001 m O 0.25s

. Actuator 3 CYLINDER 1, ROD 1 Displacement O Qscillating 001 m O 05s

2\ ALTAIR
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Print3D

Beag e cuthie

BT Print3D ) “SCHE” TR, EHUERR TR MU [RIRIRSRL 2 Ah, S8 T DA R RS R AT TR SCIE R I A ad s, . H B
Tok . W, BRI AL,

ARt SO B i Al Hoth 24

AN®

Support Type.

Pattem 2
Distance to contour:

Pattem angle:
Cellz 2
Win cell size:

Tip ¥

WS H H T2 5 Iu S

Mex subdivision levels:

e

» Generste

HEmNEY

0.4 mm
0deg.

1 mm
B

Min n” of smalleat cells: E

AR®

Support Type

Pattern 2
Spacing:
Distance to contour:

ARS » Generste
Suppor: Type

HEwNEeY
Pasem £

Shape:

i coparsn

Pattern angle:
D Tp 2
Base width:

Crossing width:
S Tip width:
i Tip height
Holes 2
: Hole height:
Hole width:

©  Top distance:
Bottom distance:

) S

2\ ALTAIR

SR

© Altair Engineering, Inc. {£# i 8UFl. / altair.com / Nasdaq {tfid: ALTR / ItRIRA]

» Generate

B Y

3mm
0.2mm
0Odeg

03mm

03mm
03mm

1.5mm

1mm

1mm

0mm

0mm

/\ ALTAIR
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FAHE
T T DURR R FL AR EORAE AR IR AR AT X3 A B T30 308

: %X + O (O Diameter 0.8mm » Generate
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i H

S

W T R AR, T 1) BRI ESE B B 4% F7 1T )T Demo Browser 7RI 8D o A28 Wl — Mt
RIS EE%#%J%T%?M%?&M@*O

Demo Browser ghQ X
1= [z tutorial_models =
[+ [ Motion
[+ [ Print3D

| 0.0_SED_tutorial stmod
" 0.1_SED_tutorial.stmod
" 0_0_swingarm_IR_FEAx_b
3 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
3 2.0_hanger_lattice_ PN.stmod
'] 2dtopology_and_contact. stmod
4| 2dtopology_and_contact_RUN .stmod
L 3.0_hanger_lattice_PN_RUN.stmod
3 Analysis_Contacts.stmod
"] Analyze Design Concept.stmod
4| arm_straight.x_t
3 base.x_t
" Baseline Analysis.stmod
4| baseline_oilpan.stmod
4| bolt.x_t
3 bracket.x_t

BB E

&AL T AEEE & DN .png X jpeg BIGIEAZKED. RS20 Z G Ear &0 "watermark”, FEAEGTHEHL AR AN 2
Documents/Altair/2021/Inspire 3% .

File Edit View Geometry PolyMesh PolyNURBS Structure Motion Manufacture  Print3D

VL HBESAEKS aBBESS

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

Home Create Modify

,‘4/4

@eTEe D (A ALTAIR)
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LA o ) 1) A L 2 1) L

FELRAE B A T ORI SR A R . AR RNTE S, W20 > B > FilThee.

THEFT Inspire HIE £(E &

AT LM A BL R U5 T AT 5% Inspire RIETE DB AT DhREISE 245 8.

JSLF PR R FE B
Inspire SR RISEAL 7 W B A BbR S EEIBRATILAb D BE B, 5 Bosilia i) TROR . X fndiig 7 TRKII6E.

UV nbU

Mirrg

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

&% Press F1 for more help.

R TITRAERE BN AE ) TR, K ML TARRAER . b fSOR SPRE T — P2t 4.

E| Find | &« | = | K » Partition All

Click a selected feature to partition it. =4 ¥

gk ¥ BB . A T AR AR 2,

= Find = | = i< » Partition All

Click a selected feature to parition it. =X =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™

/\ ALTAIR

g8 ° o8
What's New Get Started
Discover new features and New to Inspire? Learn the basics
enhancements. here.

Al LAkt SCfE > Help (38B)) > Download Offline Help (FEEL&HFE) , NERELMA. TN 7ML ER,

D MNew
ﬁ Open...

Open Recent >

Import...

FOM >
s

Save As..

Screen Capture  »

Help >

Licensing

Help Options

Help ...
Open the help for Inspire

Download Offline Help
Download and install offline help for Inspire

Tutorials...
C Download and install offline help for Inspire |

What's New___
Read aboutthe latest enhancements

About Inspire
Display important information about Inspire

Contact Support
Contact Altair support

Preferences .. Exit
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Tutorials

Start using Inspire with our
interactive tutorials.
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