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Parts  Material Library . My Materials
Material E Mu Density Yield Stress s
‘Steel (AIS| 304) 195M00E+11Pa 0290 B8000E+3kg/m3 215.000E+06 Pa
Steel (AISI 316) Create a Copy 00E+11Pa 0290 B000E+3kg/m3 205.000E+06 Pa
Steel (AISI1015) 2000000E+11Pa 0290 7870E+3kg/m3  285.000E+06 Pa
Steel (AIS| 1040) 2000000E+11Pa 0290 7.850E+3 kg/m3  350.000E+06 Pa
Steel (AIS| 1080) 2000000E+11Pa 0280 7870BE+3 kg/m3  380.000E+06 Pa
Steel (AIS]47130) 2000000E+11Pa 0280 7870E+3kg/m3  360.000E+06 Pa
Steel (AIS| 4142) 2000000E+11Pa 0290 7870E+3 kg/m3  585.000E+06 Pa
Aluminum (2024-T3/T6/T8) 7500000E+10Pa 0330 2770E+3kg/m3 275.800E+06Pa
Aluminum (6061-TG) 7500000E+10Pa 0330 2700E+3kg/m3  241.300E+06FPa
Aluminum (7075-TG) 7500000E+10Pa 0330 2800E+3kg/m3 413.700E+0G6Pa
< |

(c) 2020 Altair Engineering Inc.



HZ ol M= 2-E0l chist 7

Had Abed

O|X| Disconnected Groups(HZ SiA| =l &) HO|=0= HZ s e 15 X EX|= It
Ciot o B0l =0l 017|0= TtEE Tt L AT = U= S40| A&
| Disconnected and Overlapping Groups  :iifiiiiziziiiiziizin X
Disconnected . Overlapping
Parts Overlap [m]
=l hex bolt gradeab_iso_IS0_
bracket 0.0036 |Configure Off| T
bracket 0.0036
=l hex bolt gradeab_iso_IS0_
bracket 0.0035
bracket 0.0035
25 U POl T3t oY 4] e
DM ZEH 7HO| E HEOl| A 22 =M 2l At Cylinders and Holes(® S H 1 HOIA )= O 4
£2M0| O o 22 MS AFB SO 98 T LYo 22|C ASS RYYS}Y|
AYLICL 0|2t 22 R0 7[5t =H S ALEBSIH &7 82 a8/40| o Lo,

(c) 2020 Altair Engineering Inc.



= | At Cylinders and Holes + MW Cylinders (1) M Holes (1) < | —=

EDIT MODE: Hold the Citd key to add or remove entities from contact sets. 2

R

B .7. Enable Friction: b4

Collision Type: |Impact | +| ¥

i

Force Computed At: | Element Center |+

oDM& csvho|E| E2E

O|X| Plot Manager(&% 22| XHE AFE S csv LU Z R E A G|O|HE ZEESH CHg, 2M off A
ANRteH E8S 4= ASLICH O] A2 Z0HE HAE HO|HQ H| WS} HLFCHE R E EE =
“PE

= -1

= S s =2 o) = EH O| L ==
ZitE 2H ol I RETLICEL O] 7|52 AFESIE H Plot(EX) B0 U= EH
e Adlg = S o = () L . ko
Ot0|Z= EE5I0 HO|HE ZELHE, EX 222X EZ2|0f /L= csv Files(Csv It &)
He =2 3§
HIOJH R ES ERSHIAIL
HE[EmET B588REEER5RAREA5ERREARREAEAEREARREARAAAEARAEARAAARARAEARBAARAAAEAREAARBAEE88AAR5AAREREA0ABARAGAGABAEARAEARAGAEAEAEARAAARAEAEARAEARAAREAREEA8
BEERE@ S +— 9 O « 22>
Plot . | Edit Torque Required
fq
Obj=- 06
5 | Load data from a cavfile |
2 Joints
= Mators 04
=) Motor 1 (Step)
# Torgue Required
2 Angle 0z
+ Speed (Desired vs. Actual) T
i A I AN
4 Power g’
#Coil Springs =
jﬁ 02 \/ V\/
=] D:/TFSt EJata/TestData_Tquue_MKS.:sv
MDIcTr 1.Torque a0
06
o 05 1 15 2
Time (s)
W Torgue - Motor 1 W Motor 1.Torque - TestData_Torque_MKS.csv
Apply Clear B suf X | | TIME

—

(c) 2020 Altair Engineering Inc. TH#H AL &

A O
47T



248 0|2 B2
O|XF 2N A1t FEX2 | M5t 3¢ A7t 2 YO 0| EE| Model Browser(2 &
22t K)o M AE[E|E SESHALE e H oA AE|E|S HE4SHH LIEH LT
Plot Manager(E X &2|XHE AHESIY EXR 2 W45t LT 2/d5t= 2% Show during
analysis(Sl 41 & 20|7]) S = ALEAM B S|4 SO HA[ZIC 2 BAIZ 5= ASLIC
O] A2 x-= 0| A|ZHO] OF i WXt 2RO M = A S LIL}
oiO[E EX2 SRS 322 &= U] 2 S0 A% #A|E LICH
Plot Manager
EEW S + = 9 H. s “— 1/4 >
Plot . Edt Motor 1 Joint - Angular Displacement
B M oq Motor - Torque Reguired 2 L L
Object T 600 | E—— ! — ~
ﬂJParls g 400 4 .'"/\ ,l"./\ = fg_ \\
4 Joints o 200 J [l AN ! \\ s 0 2,
:j (r;qc?i)lmsr;nngs g'_ o .f‘l/ \ rllllf \.\\ r'/ \ :g: 104 ‘\\ "J ‘\ ",
L MY R I N R
g 4001 \/ 0 | \“,’ \_‘,'
2 600 4 ; ; ; : : i - 50 | . . .
i} 100 200 300 400 500 600 T00 i} 05 1 15 2
Angle - Angle (deg) Time (s)
m Torgue | PSl-Joint 1 W PSI- Joint 2
Joint 1 = Joint - Angular Velocity
= Joint - Angular Acceleration E - - - -
¥ 15 ! - ; 2 15 4
® é 10 4 /\
: 10 E 5 |
+§ 0 T } i} 3 54 \ I|
E \ \ . 10 4 S
—E ® \_/_/ K/‘_’ E- -15 Export -~____/I F
g -10 T T T T E — +  Show during analysis ’—'—'i
0 05 1 15 2 s Freeze 60 a0
Time (s) - Velacity (rpm)
W WDTY W WDTM WY
Apply Clear Suf X v | Joint_3.Joirt_3.VELOCITY WY
24 Ao 2H{Eo] SRS flct ¥
O X Plot Manager(EX 22| AN0M Ot A QLEZ HES 2200 HEAE I 75 AFESHY
CHE Al S0 ZOEH| U = AEE 2R 18 = ASH L
HAE EX0IM Freeze(1F) SN2 S E0IH S HA S ZH MO EL I M2 ERE
U A0 AL 2 =5 XY LICEH O|ZA L =4 Ar22 0[= 2| 2t 3 Y
SO EXRUAM FXIZ0] 28 A S Hue = U= T SHFLICL
(c) 2020 Altair Engineering Inc. TH#H 2AF A7



o] 7|52 Al

—

0
0
rir
o
o
-3
Q.
c
5

o
Q
-
o
<
[
o
-
uu %
lob  of¥

£

ARSI 7P EELICH 2 B M 8 A E plot Manager(2 & 2| X}
Al
=

5 ] =2 2 g0
AtetE O 3ol 7 [dutHl gl o= LT}
Plot Manager x
EEE O+ - Ol <
Plot . Edit Motor 1
B i a Motor - Torque Required
Object I I I I
4 Parts 600 1 Export
* Joints /\ v | Show during analysis ‘ /\
M
4 C;iTDSr;nngs 400 4 ] \ v Fresze R \
+ C5V Files = / 3 / \
€ ' \ \
£ =0 [ A \
H / \ f \ ! \
% 0 | ll'.‘ | | / Ill'.]l\
= \ |
é \ / \ I,l'l \ [ \
E 200 \/ \ / \_/ \
ANV
600
0 100 200 200 400 500 600 700
Angle - Angle (deg)
W Torque
Apply Clear Surf X +| |Mator_1motor kinematic_output Angular_Displacement
Freeze(I1 &) =472 Plot Manager(Z - Z2/A) 0JA] S22 ZE S W AFE S + &L/CF
Remove frozen curves(1’dE S M HAH) S 82 I HE ZE M2 o HOf| A A|SH= EHe|
WHO|H, 28 ANE AEY I 2t0|E ERC| HAHAE 70| M AL 7= LICEH

(c) 2020 Altair Engineering Inc. TH#H ZAF A3



Motor 1: Mator - Torque Required  Diiiiiiiiirriiioorrioiioooooioooonninoniinin X

Motor 1
Motor - Torque Required

Ca .

-;" v Export »

: \
E 400 4 Y| % + | Show during analysis
E ! L Bt v  Freeze
Z 200 - 1 ,' -f ».
o I i Hemove frozen curves
5 oo
e k\./{ \/ \/ ‘\/
L 200
2
]

400 - N Y
P _u-‘l' ~ J‘
£00 | :
0 100 200 300 A00 500 600 700
Angle - Angle (deg)
B Torque B Frozen_1 M Frozen 2 W Frozen_3

AZY HEE SWE ol2/E Mot moL LR L7

O|X| Provide Signals to Plant(EHEQ| 412 HS) N2 5% S A2l HIHO| CHSH AL

7tsotX|E 7|2 M o 2 H|2Hd 3t E| O QS LILCE Property Editor(Z°d HE7])0f| Y2

2I-A-|2|-E| VL] O EH EXpOft(LH H7|) II-OHi
A

~ SHH MotionView, MotionSolve 5 2! Altair
ActivateOf| A A S}7| @lot Z4= EHE MM

o
=
27t .mdl THLOf| o E LT

=l ';,'" Coil Springs

"& Coil Spring 1
Property Editar
MName Value
= General
Mame Coil Spring 1
Type Spring Damper
Spring Limits

Parallel Mounts
Provide Signals to Plart

= Rates
Linear Stiffness
Stiffness 2500 MN/m

Property Editor( =& & L&/ 7)) O A] 2H&3FEl Provide Signals to Plant(Z= S/ E O A2 X&) &4,

(c) 2020 Altair Engineering Inc. TH#H EA A F.



EI_. Solver Arays [2]

~fmid Coil Spring 1 - Plant Outputs »_output T 0 @W Qp @ O G ﬁ /r- 7F /‘b— & [lj 74__ I]] @ IL' $
~fmee] Cail Spring 1 - Plant Inputs — u_input U [ag ‘abe’ a—"; _Fr E'E] il» fru m % { } %

Salver Diff Equations [1]

-- Salver Yarables [8)
Properties S
—————— Anay lype; Plant Qutput | [T Use in linearization

F-7 Spring Dampers (1]
1 [T Solvevariable | Coil Spring 1 - Displacement Append I 1

2 [T Solveariable | Coil Spring 1 - Welocity Delets I

£

£

&1

MotionView 0f ZEA/El Plant Output(ZEHE ) 42,

E|, Solver Araps [2]

.- : 4 7 : ! z T
sfund Coil Spring 1 - Plant Dutputs y_output : ) 0 @W . Qy . @ . o G ﬂ e jr__ /‘! & w j’_ I]] . @ lb g
el Cail Spring 1 - Plant Inputs — u_input U [aag abe a—az wn El 5'» frou m % { } %

Solver Diff Equations (1]
Solver Wariables (8] i _I_I -
|_Input 4 f»?-
Properties o
—————————— Anay type: Plant Input | T Usein linsarization

Spring Dampers 1]
* Apperd | 1
1 [T Solvervarable | Coil Spring 1 - Spring Force PREn

2 T Solvetdarable | Coil Spring 1 - Override Inspire Spring F __ Delete |

4 ™ Coluadtadskble | Coiend Do Crenn [
¥

i

4

[

MotionView 0f ZEA/El Plant Input( Z £/ E 2/ ) L2,

. ZOIEO| ChE S0| 25 UE0|E: FOIE MM YITR RS A M5HY| 98 S0
BETFOIZ A HEUSLICL AN BEUN JH0|S Bro| S EE TS $H2
O|SBLICh ctrl 7|12 -2 MEHZ QOB HE BCO|N MAE KES Sof2Lct
Ctrl 7|12 AL SH7| FO| X OIS S MEysHOF FLCt,

o M

o 7H§MEl 7}0| = H}: 70| E Hb= Create(’ ), Create and Exit(4 A X T =), Reset(A A H)
S Exit(Z =)0 CHe M HEXS| Y 2hd o] JH M = Y& L Lt

AN H

(c) 2020 Altair Engineering Inc. TH#H ZAF A3



MZEZ 7|&: Print3D

ol 4 Z1to] AlZhe} 74

Ol & Inspire Print3D£ ¢t 24 M| S AHE00] 22l o4 AutS A2 X| 2 E2[0f CiA
D ERLICE O|EA Fo2M 2¥0| A Sl O =t YAet ZIHE f= =+
OI 2 |__| [:l-
:'la Edit View Geometry PolyMesh Stucture Motion Manufacture Print3D
@ @i N@@@@@ &
u ;m;:;art z::'ys's Explorer x

106/ 106

=S K4@®Dp >

QT EaDU

D\sp\acemanl

Displacement: Mag v ¥
Max  2121e-03m
—2121e-03m =
1.9096-03m
— 16976-03m
1.4850-03m
— 1273603 m
— 1.060-03 m
8484e-04m
- —6.3630-04m
— 42420-04m
— 2121604 m
0.000e+00 m
in: 0.000+00 m

& MKS (mkgN's)

(c) 2020 Altair Engineering Inc.




Inspire Print3D 2020 O A1 Z1f Inspire Print3D 2020.1 O/ A1 S/ ZZf

748 X|X| £ Oro| 3 2 T2t &Kt

O| & support(X|X| ) ==t OtO| A 2 Uizt SAHE AHESHY X|X[FE 4d517] Hoj| 2& tiet

O -
Mg YT+ AL

A [ i » Generate
Support Type: Hollow v

: Window size: —
Window spacing: 3 mm
. Spacing: 3mm
Connection: Weak v

(c) 2020 Altair Engineering Inc. Tt ZAL A8




SEALE| EEI

o O

L = =

O[X| 2|= ofo|Z0f & &l S 'Ol #AIELICE 2[=2 =7 /|2 O£ 5 0| S5HE =710
(@) =

=]
CHoH REMIS| ZOF 2 = ASLICLF1E FEH FIHEESE & 5+ UASLHIL

#3 Press F1 for more help.

' - = Mirrg
Patch

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

Ral
1p
A4
oA
2
il
ajo
it
my!
rlo
pLn
N
Ral
)
g
>
ok
2
_\,1_
H
;
)3
-
n

HokH UL 7| /7] 7]: O] X| Section Cuts(RTHH) =1 E At [}
Push/Pull(ZO{LY 7|/ 7| 7]) =7 QF FAISHA =M CHH T 20t 2 SelsiM E2ja
= UEL|CE

0| 0| HEE HtEL| X+-& H=Z XI’8: O|X| %n%S A+ESHY H2 7t FIHEl S Lo
O|F2= O3 LtEQ| 0| & HiE += ASHLL OIS =

(c) 2020 Altair Engineering Inc. TH#H EA A F.



Body %n%= HZAS= 42 ZA1t= Body_1, Body 2 50| € L|C}. O|= LtE 20t OfL| 2}
ChE2 AEIEO CHOHAM = 2 &SSHX| T 2 E HefR X HEAE O 70| A Rename(0| &

H 7)) &84S Ar& 5= 40| °F ol & &l L T

e EL AO|2 Z2|: 0[N HHAE O 70{|M St5 A IHE E2|Z MENSIO 2 E
BHEtRXO0M SE AHO|AE 22T = A LI

o FIEZEH.xy X X2 EESHYHE HI|0f| TS M SM0| RHE Z 742
SHE A0 =7t A& L T

e CADmeister O} A Z2|Al: A HHO|A O A HAEZ0f| Lo 2| A0 cADmeister 7t
F7tE| RS LT

220l E2 0| LIEE A E 24 R LT 2. 2|4 HEE 22 File(THY) >
Help(= &%) > What’ sNew(ME2 7| 5)E O| S5 A| 2.

CtS 2|28 AHESHY Inspire2] MZ2 7|51t 7| & 7| S0fl Tidl AhAl 5| & otE = UE LIt

Inspire= F 7HA| R ALEXAL K| E MSELICH edE 282 0102 8L 7|Et 7|5 /12
OFRAS 0|55 I LIEtLL|CH =1 7F 8shs 2l S Ayt Ct

T o= B U

Mirrd
Patch

Fill in missing surfaces, orremove and
remake problematic surfaces.

&3 Press F1 for more help.

(c) 2020 Altair Engineering Inc. TH#H ZAF A3



YABRQ £2UL J}0|C b £ 00|22 e} AXIE O £ 72 MEkS of LEEH LT},
x El A

=21
20l =g g e LT HAET HAEL

E| Find | & | = | K » Partition All

e

Click a selected feature to partition it. =4 ¥

Il

T
A=

S 2YM F7HE U B8 BYAL. YR S 101 B|0|e o= e UL

I

= 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

F1 7|2 S 2 7L} File(THY) > Help(E 2 %) > Help(E 2 L) S MEISIA 2210 = 2L

HAARL,

Altair Inspire™

R

T A
o 0 o 2=
What's New Get Started Tutorials
Discover new features and New to Inspire? Learn the basics Start using Inspire with our
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File(Zt¥) > Help(= & %) > Download Offline Help(2Z2I2 ESH LIS EE)
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Open Recent

Import...

Screen Capture

Help

Licensing

Help Options
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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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