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Create initial equations

46 Default solution settings

Max number of adaptive solutions

Settings
[] Adapt to features
[] Adapt to thin solids

? Factory reset Cancel
These are default solution settings saved in registry. Bgit

them if needed
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SIMSOLID Standard edition
— Static and modal analyses
— Standard boundary conditions
— Unique multi-CAD analysis model associativity with Fusion 360, SOLIDWORKS, Onshape and STL
— Limited to 100 parts and 8-cores for parallel processing
SIMSOLID Power edition (30-DAY TRIAL VERSION)

— More analyses — thermal, thermal stress and geometric & material nonlinear static analysis
— More connections — virtual connectors, spot, laser and fillet welds
— More boundary conditions — thermal, inertia, inertia relief, hydrostatic, bearing, hinge, remote load, elastic foundation
— More capabilities — rigid parts, bolt/nut tightening, modal participation factors
— More result outputs — bolt and contact region resultant forces
— More capacity — no limit on number of parts or number of cores for parallel processing
SIMSOLID Professional edition

— More analyses — combined material nonlinear and geometric nonlinear static analyses, linear dynamics (time and
frequency response)
— More connections — spot, fillet and laser welds, weld creation automation

— More CAD connectivity — Reads all common CAD file formats including: CATIA, NX, PTC/Creo, Inventor, SOLIDWORKS,
SolidEdge, JT, STEP, VDA, Parasolid, ACIS, PLMXML, CGR
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'Fik% Automatic connections X

Penetration
0.1 | [in]
Connection resolution level
5 0 - Power edition Normal <
i 5/ Open geometry file(s) >
| Project Analysis Settings About
&« v 4 » ThisPC » Desktop » TEMP v & Search TEMP »
& i ] ? Cancel OK
Organize = Mew folder B~ O @
7 Quick access o _, bridgestl Edit tolerances

=\
_5_ STL File
Deskt \ . i
[ Desktop ,/ 823 KB S Length units V X
&Downloads

x
»
Start by picking here & Dropbox # Imported geometry has a bounding box: 80.7905x 33.4961 x 30.5591
& OneDrive »
. » Please select length units:

L. Google Drive w

) - ; Length units
File name: | bridge.stl V| *.stl *.s59 *.55) ~

Congl | O et o

() centimeter [cm]
() meter [m]

Download @) inch fin]
bridge.stl O\
[] set as default
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v {5 Project: bridge
™ Units: Input - IPS, Qutput - IPS
~ 47 Design study 1, BASELINE

?{; Aszszembly

& Conneclions

Start by picking here

/
Pick material

R

Select apply
material

Then apply it to all parts in
assembly and press OK

i H RS HI4 AP IR

g e

% Apply material

Material DB file name

C:/Users/Ken/AppData/Foaming/Simsolid /SIMSOLID-Material-DB.ssm

Materials

System of units

v &) Generic Materials
/ % Steel
Alurminum
Cast Iron
Mickel
Copper
Rubber
Glass.
ABS Plastic

g seeee

{4} Stainless Steels
[} Cast Irens

{2“4] Aluminum Alloys
[%) Copper Alloys

(=) Magnesium Alloys
[#%) Nickel Alloys

[} Titanium Alloys
[ Ceramics

[#%] SOLIDWORKS Materials
[#%) External Project Materials

{&} Plain Carbon & Low Alloy &...

L
Material name
Stee]
Elasticity modulus [pa]
2.00000e+11
Poisson's ratio
0.29
Density [kg/m~3]
7.32000e+03

1.15000e-05

Thermal conductivity [W(m=K)]
5.00000e+01

Ultimate tensile stress [pa]
3.80000e+08

Tensile yield stress [pa]
2.05000e+08

Compressive yield stress [pa]

205000 +08

Default failure criterion

Select part(s) to apply material to

L'u'c:n Miscs Stress

AE;E to all parts Ap;Iy to selected part(s)

Cancel OK

Thermal expansion coeff. [1f{degree C)]
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7 Number of modes >

Mumber of modes to find

I3 &
’
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Create new modal analysis

from the main window toolbar Ask to find 3 flexible modes

=)

e

Make sure moda
workbench is active
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& Connechions

~ ey Modal 1
/ =% Number of modes: 3
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/ modal analysis
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) SIMSOLID™ - Power edition

Pm]ct Analysis ~ Settings

o =EmE Fr-

Pomavee

About

- bridge

8 x

v & Proj Jectbndge

5 Number of modes: 3
> HE Contact conditions
" Result, 6 rigid motion(s)

Bookmark browser

L]
X

B

/ magnitude
&

N
ih

Pick Displacement

AL LR heid s |2

SIMSOLID

B oiot

Displacement
Magnitude [in].
Mode 7. Freq.
52.86 [Hz]
9554

Frequencies

[

8957
8360

ARNRRNRECFNn
:

ifip
Pick here to animate A=

mode shape 2=

Design study: Design study 1 | Analysis: Modal 1

SIMSOLID —

simulation reinvented

4




—— SIMSOLID FAST START TRAINING

:

J
W

e

HO

Januar y 3, 2019 Altair Engineer

llllllllllllllllllllll

ing, Inc. Proprietary and Confidential. All rights reserve

d.

4




January 3, 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

—— SIMSOLID FAST START TRAINING

0

1P 10 AL

.y

o X I
o s
» B THAERE

. B

gl

/

TS T HAE

—a /N
1/ By

o HEN R A
o FREHAL




—— SIMSOLID FAST START TRAINING

January 3, 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

‘S SIMSOLID™ - Power edition - Grapple V2

Project Analysis Settings About
| g [ =] S 87 F | s

@&k | ==~ RA=<[Q0 §
Project tree 8 x
v & Project: Grapple V2 4

™ Units: Input - IPS, Output - IPS Wy

v ) Design study 1, BASELINE

> §8 Assembly el

> <€ Connections

Y % Structural 1 w

v W Loads&Constraints PAN
| ble 1 y I = I
wh Uniform Load/Displ. 1
m E M‘ w/ Uniform Load/Displ. 2 H
%" Result
> ‘ Stuctural 2
> g Modal 1
v Q Design study 2
> 's Assembly
> 4 Connections
> Stuctural 1
> é Structural 2
> % Modal 1
v O Design study 3
> §5 Assembly
» < Connections
> s Stuctural 1
> vk Stuctural 2

SHMOEERL

|

Modes

> g Modal1
 Bookmark browser ﬂ}j =
@ =] B8] %
Fle
Assembly VM Stress
> wmsous wmecus
1] .,
] z
Deformation Safety Factors D £
»> foeer™

(RN A

o i 3 07

SIMSOLID

Yon Mises_
Stress [psi]

6187

5801
5415
5028
4642
C 256
© 3869
~ 3483
3007
2710
2324
1938
1551
1165
7786
3923

d ][]

Design study: Design study 1 | Analysis: Structural 1
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7 Fit geometry to window
ow all hidden parts
§  Showall hidden parts in all design studies

BERIGETR —— T AR IR 5e CLAR TR AY
BRAEBTEE CGEERD) « BEAEFETHEFSEW
G R, EAHRAOEREENE S A
P R LR TRCE 2 T (]
REIRE B H 3% 0 LEAAF R “Box zoom” I,
SR 8 B bR A B B T SR . VRN SRR AR
J%, REHAESHIFTEE 0 A b 2 g ez R A . /
ZICAD R G W ARER1E, AT “WESHIRXE" %

R PR

@ Mouse settings X

Mouse types

(® SIMSOLID™

3D Rotate: left-mouse-button-click + drag
Zoom in and out: scroll up and scroll down, respectively
2D Pan: right-mouse-button + drag

O Onshape™

3D Rotate: right-mouse-button-click + drag

Zoom in and out: scroll up and scroll down, respectively

2D Pan: CTRL + right-mouse-button + drag (or middle mouse button + drag)
O Autodesk Fusion™

3D Rotate: SHIFT + middle-mouse-button-click + drag

Zoom in and out; scroll up and scroll down, respectively

2D Pan: middle-mouse-butten + drag

() SOLIDWORKS™

3D Rotate: middle-mouse-button-click + drag
Zoom.in and out: SHIFT + scroll up and scroll down, respectively
2D Pan: CTRL + middle-mouse-button + drag

Set as default

2 I
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Sup|
Delete »
Rename

Zoom in

Show faces in base color

Show faces in random colors
Show in project tree
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O Washer 4, Steel
0 Nut 5, Steel
T Bolt 6, Steel

v 48 Connections

® Connection 1
Connection 2
Connection 3
Connection 4
Connection 3
Connection &
Connection 7
Connection &
Connection &
Connection 10

Connection 11
® Connection 12
Vv ks Struchural 1
SE Contact conditions
¥ W Loads&Constraints
58 |mmovable 1
it Pressure 1
I= Result

XU I H B SR AFT T “ gt X T
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Project tree g X

- )

v 5 Project: bolted-bars 1
™ Units: S "?Em
% Default material: Steel ——
v 7)) Design study 1, BASELINE 4
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Help

Move up

Move down

of current graphics window

\ Adds onscreen caption. Drag

caption to reposition in
graphics area

Safety Factors

| \ Select any thumbnail to

restore graphics view
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o EFAEMA, KAt
RS [ 20 B8

o« TUHMR, PRENLE

“S) SIMSOLID™ - Power edition - Grapple V2

Project Analysis  Settings About
bRl R e (/0§ 8

jct e N =

oject |

)2l
™ Units: Input - IPS, Output - IPS e
v %) Design study 1, BASELINE
> §5 Assembly e
@ c i
R b TiH 4 A & g R D

v us Stuctural 1 /
> HE Contact conditions <&

> W Loads8Constraints

&

%" Result wjn
> s Stuctural 2
> e Modal 1 %ﬂ
v Design study 2 ’
> §8 Assembly i
> €© Connections #]A
> s Stuctural 1
> s Stuctural 2 @
> #% Modal 1 >
v € Design study 3 S~
> §5 Assembly 7
> 4 Connections
> vl Stuctural 1 (o)

> s Stuctual 2
> P Modal 1

Bookmark browser

@ =] 8] [ O]

wRR%

‘Assembly VM Stress

> - "
e

> vgf

o

=]
X
Al @

(. ;
Safety Factors Y‘\L x

Deformation

Modes

w ABE&®

drid 2

TR X IoRE
52 E

Design study: Design study 1 | Analysis: Structural 1
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Project free il
v (5 Project: Space truss v14 T
7 Units: 51
% Default masgrial: Steel !
v 7 Design study NBASELINE
?3 Aszzembly
& Connections
Rk HEALFT I FRAL
G HE
i A ///////
A ] LS 5E \
T AL AT X B
BB OUH K BME

T Input/output units

Units system
51 d
Input units Output units

Displacement
Acceleration
Angular velodty
Angular acceleration
Stress/Pressure
Force
Moment
Mass
Density

Temperature change

Thermal surface flux

Thermal volume flux

Thermal convection coeffident

Spring foundation coeffident

ﬁ Set as default
K

millmeter [mm]
[mfsec™2]
[rad/sed]
[rad/sec”7]

pas;_[pa]

kajm~3]
Celsius [C]
[wjm~2]
[W/jm 3]

[ {m-~2K)]
[MN/m3]

ﬁdogram [ka]

OK J

Output format /

mega pascal [MPa]

Concise mix

Total number of digits

4

[ ] set as default

A\ W4 \) f
|-
—A, s I
x ™ Input/output units
Units system
SI <
Input units Output units
- Displacement millimeter [mm]
- Stress/Pressure
- Force newton [N]
- ¥ Moment [N*m]
—
Temperature change Celsius [C]
> Thermal surface flux [W/m~2]
Temperature gradient [C/mm]

-

e

OK

SIMSOLIDZFFAT A A, B EHMRIRIME, BN =REEXFRAEMEA.

R MEAR Y B 45 R 5 A%

_— 3 (engineering, scientificor

concise mix)
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JUfAT b2

2

o WITHFF
o JUAIRA

— from SOLIDWORKS, Autodesk Fusion 360
— from Onshape
— From STL

— From CAD files directly ({¥ PR 3% 58 i)

» BIEIER
o R AR L
o« BCM R

9 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.
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) 4

ek

BT T 0V 48 BRask PRA5 A EE B A TR AR e B ) 45
FIMERE . HANSIMSOLIDIN H ST AT DAL 2 /N5t
WFC, BN ETHIEFRERA A M ) LT A £
FIRENJUAARRS, #B24 HIRA vt i v,
SIMSOLIDH 2 i L8 W I AR E M, A
O3 e R . 2R BRI 2 BASELINE B T 7T
BT A BRI N BASELINE, {H AT DL 7E T H
WA AT BT AR T e B bR G B8 (RMB)

S CUCE TR BRI

%

BASELINE Study : iXfui%

THEMEEN. Ef

kAt

(52/SE N DIRCIECS
I, BEZRHE T )
ol Jm VAR 2 AE
X HL
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Project tree n

N

v (5 Project: Grapple V2
™ Units: Sl

¥ ~ £ Design study 1, BASELINE

?5 Agzembly
& Connections
v g Stuctural 1
SE Contact conditions
v Wl Loads&Constraints
¥4 Immovable 1
wh Uniform Load/Dlispl. 1
wih Uniform Load/Displ. 2
E: Result
g Structural 2
g biodal 1
hd (,-:' Deszign study 2
?3 Agzembly
& Connections
s Structural 1
¥ b Structural 2
#ag bodal 1
hd 'c:' Design study 3
> ?3 Azzembly
* 4% Connections
s Structural 1
i Structural 2
#ed bdodal 1
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B HAH M
R /

CBREAJUTRI, BRI AR B e,

T
Wy

l

win YUNmoerm Loaa;suvispl |

SIMSOLIDH 23 F8 B FH B [IBASELINEATRL B 1, 1 i UniformLosd/Displ.2 |
N o v &) Design study 2
;F néj\*ﬁ %Xé&jﬁ# o ?3 Assembly @/
€ Connections §‘

-
—
-—

¢ %?f%%ﬁ@ﬂﬂ E]/(J Iﬁ E 4%*/%%?’9?1@ v ow §Sélucluml 1 |
57, —p n o . & 3B Conta *_ ™" T
. DI IAE I LA, RS ABIFARIOANT v b onews § Setal conact condtion \

ﬂE Conta B Add/Edit comment

° Xﬁ?*ﬁﬁﬁ%ﬁ: ’ g‘ %ﬁﬁ: w\ Eﬁ {%3‘@7\%1@1 ZIQE g‘ M) |7£l< lj\[” v @ Loads | Accept all contact conditions in red \
- > N NN L \ N N %% Immovaorer T
SIMSOLID}¥ HEh B . BYF IE I AR A B PR AR 5 1k ufe. Uniform Load/Displ. 1
R » \ - wh Uniform Load/Displ. 2
P RO SO DA ”

o XTI, WdIFERESEAE (I, 3, S5
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JANGIES

SIMSOLIDA~ 5t A\ CAD i I B sS4k J LT, #H S, e FH B A 2400

AR CIpRr R
From CAD (SOLIDWORKS, Fusion 360 or Onshape)

Full CAD hierarchical assembly tree structure used
CAD part faces used (preferred)
Facets are based on CAD add-in faceting parameters

From STL

Multi-body STL used. Flat assembly tree structure only

SIMSOLID determined part face structure based on surface curvature (will miss
fillet faces, see example on right)

Facets are based on STL file export parameters (must take care, as some CAD
system export poor quality STL)

A

2l
—

No filletfaces

~ STL face structure

January 3, 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.
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Jufm

*  SIMSOLIDAN -5 A\ CAD Hff B SEAR J U . AR, “EfE
FHSEA R 70 T LR 7

o BUBHME D IIZE, TEkEE “Settings >
Geometry import settings” > -

o 4N 5]: standard (default), enhanced, fine, custom

o AERVBIE R R AR — ARG AR, (BT
R 20 1) 3 v SR (1) K 22 A 15 AN 234 i i e 3 1 ) e
i, R BRI T SRR

§ Geocmetry import settings

Face faceting parameters

Resolution |Standard
|

bngular deviation, [deg] 15, 0000

I Chordal deviation, [mm] 0.5350000

I Mwayrs check part overlaps on impert

? Cancel 0K

Januar y 3,2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.
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CAD 5 STLS AW/ & 7 2

~

B: SIMSOLIDIEFISTLS A S EH THZE ML TR (Blan3D SRR 24 , X8 1] B Gk i b v CAD AR R WA /o o
BT UL R RE, BAIABBCREAESCAD JL [ 43 pliSTLEE =

STL does not represent the assembly topology. With CAD geometry integration, you get the full Assembly > sub assembly > part >
part face tree structure. STL is a simple multi-body approach.

STL does not represent CAD faces. STL does not have a face structure. SIMSOLID must infer faces from curvature to find edges. This
will lead to a different set of faces with curved geometry (fillets and holes) and can make it more difficult to apply loads and
constraints.

STL can be problematic for curved geometries. The user must take care to adjust facet density to adequately represent curved
geometry.

STL not as robust with welds. Weld functionality is particularly oriented to CAD representations of geometry (faces and edges). STL
representation does not in general work as well.

STL is not as efficient. STL are just simple facets. It takes longer to import and validate them. SIMSOLID must infer solid bodies and
faces. This takes more time and can lead to longer solve times. With CAD solids we fully understand the topology and take advantage
of part instances to represent/solve multiple similar parts more efficiently.

STLis not as robust/reliable. There are instances where STL geometry is not as robust with non-manifold geometries, etc.

STURHE A 3@ HICAD J U B, (BIEINfE T 21, EEMEHCADERREMLE, B 5% T 5CR/F, IF B RZHUFIL N2 ikmie.

F V4 M\ simulation reinvented
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2 il D Ee

v <7 Design study 1, BASELINE -4
{3 Assembly .
C Connections 'I//A

¢ /\*ﬁm‘éb’?ﬁfg%E&i+ﬁﬁ%ZI‘mgﬁ%U Sttuctura' =% ! -

3E cont: [ Delete I

o Rbs A BRI TIRIESE “ B HIE” A v i) Loads 8 Copyto :

Current design study
V2 % - :
/fiﬁ E 7[; /N o 4 U Py All other design studies
3 Rename Specific design study

° 11 IKE:[:‘ g%ﬁ)i_ - ﬁ% AR 57 \*ﬁ%ﬁﬁm ;FD ‘jj gli% v Q Design :u:;;; B Add/Edit comment = {
T I A SR T R b . U /P s -
TR AT R “ BT 4

* b4

— VR ATAELME MR, AT DL AT
“follower loads” , HFEXS “Edit” N, AR5k

PRI 5 1 1 B P g
Y"O_ N Y __l [N]: ‘Togg[le the button to apply follower load i
zpl e T e T\
1 [ Cancel oK
\ 4 l Select face

J - |
40 SIMSOLID
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MSOLIDWORKSF A J LA FAL ) J& 14

Add-Ins

X

Active Add-ins

Start Up

[} Tg SOLIDWORKS Routing

[} 3 SOLIDWORKS Simulation

|:| ? SOLIDWORKS Toolbox Library

O SOLIDWORKS Toolbox Utilities
D%E SOLIDWORKS Utilities

O SOLIDWORKS Workgroup PDM 2016
| SOLIDWORKS Workgroup PDM 2017

O EI TolAnalyst

= SOLIDWORKS Add-ins

ooOoOooxOod

3s
< 1s

45

=

Last Load | &
Time

O Autotrace O

O SOLIDWORKS Compaoser <15
[0 sOLIDWORKS Forum 2016 O <15
[= Other Add-ins

5 SIMSOLID <15
O SOLIDWORKS 3DEXPERIENCE SmartLink ]

O SOLIDWORKS XPS Driver 2016 O

Cancel

7 . - .
‘DS SOLI ORKS‘ File Edit

BRI AE K 24 T SOLIDWORKS
AJ LU BE T N4 SIMSOLID
—— NG (HiE
iR

Insert Tools Window Help ;(J D - ¥ -

126 R A K BT LRAT BISIMSOLIDA 1 5L
4 - 1 B SIMSOLID 5 SOLIDWORKS 7. T AN [
M S, 15 2

vg.

Learnmore

ha K| HNITFOBR

| |

e
s = ®
POpenm Export Change
SIMSOLID to File Settings

XYYk
¥

MR LKL I B AT

“— (]

PR LA K e ) LA A
IN#XFISIMSOLIDIT H -

Features | Sketch | Surfaces | Evaluate | DimXpert | SOLIDWORKS Add-Ins | SO

\RKSMBD | SIMSOLID

%|IIE%I$I®7

7ESOLIDWORKS P #5, i

3 0% SIMSOLID I 2,37

$27~: TESOLIDWORKSH][E]—&Hl88 L Z2sImMsoLID,
22375 & N #XSIMSOLID SOLIDWORKS I £} IR

Configurations

v % Grapple V2 Configuration(s) (Default)
[}=® & Default [ Grapple V2 ]
Variation 1 [ Grapple V2]

Variation 2 [ Grapple V2 ]

—@
Hydraulic-grab- plunger Grapple V2 New project
assembly
o]l o
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H R H -~
P unites X |  dbascass...atackup | X |
! G 7. P ~
T Boo@a ® b WI = S
g | SKETCH ¥ CREATE ¥ MODIFY Y = ASSEMBLE ¥ CONSTRUCT ¥ INSPECTY  INSERTY = MAKE ADD-INS™ | SELEC SIMSOLID *
<« BROWSER e S Open in SIMSOLID
ZH® fo_unsaea) fO ~omii
D EJ Hamed Views %t Settings
[ T — Choose which active
Pick here to load the current Fusion 360 SIMSOLID project to load
visible (body or mesh body) geometry into the design study geometry
SIMSOLID— uses shared memory into.
[F Scripts and Add-Ins v X (preferred method)
©@ OPEN IN SIMSOLID
Scripts Add-Ins
W My Add-Ins & “ Pick here to save model to SIMSOLID riect ookt T
& 100KGarages formatted file — use this method if SIMSOLID
@ BriteHub is on a different machine from Fusion 360
@& FATHOMmake
& HWTrek
g :L?;TCI:’E Pick here to adjust face |
@ Proto Labs facet settings
& simMsoLD £
& Sample Add-Ins \ ‘
(&2 AddinSamnle ~
: ~ Inside of Fusion 360, make sure
Create Edit £2 ¥ Run [ SIMSOLID add-in is activated
Details Run on Startup OK Cancel
v H — . — Lo
o/ T‘EQT:DESnglon 3604H [A] AL #% F 22 3ESIMSOLID, SIMSOLID
I \ ) . —l
\ ﬁ%%ﬂz}?mJﬂ‘ﬁnﬁSIMSOLID Fuslon 360%14: ’ YV ‘S\mulallon reinvented
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MOnshape ' A JL1A]

Select cloud settings to

authorize Onshape account
(required one time) \

Select here to open
Onshape document. Right
mouse button select here

& Cloud browser

\x

Onshape ~ | Created by me ~ © Search C &
to change Onshape
workspace. Mame Modified Modified by Owned by Size ~
SIMSOLID-Sample-Models 349 PM Nov 3,...  Ken Welch Ken Welch 23.37 MB
Crankshaft.STEP 249 PM Nov 2,...  Ken Welch Ken Welch 3.33 MB
- i Plunger 1236 PM Oct 3. Ken Welch Ken Welch 838.31KB
S SIMSOLID™ - Power edition
Proj ect Analysis 5ettings About Big grid test 244PMOct 24, Ken Welch Ken Welch 2.57MB
4 i =] Misc Validation Models - 5T 9:08 AMOct 10 Ken Welch Ken Welch 94.32MB
Connections Validation 10:04 AM Qct8...  Ken Welch Ken Welch 9.76 MB
g Misc Models 1:01PMOct 7, ... Ken Welch Ken Welch 1.35 MB
Select Import @ P1001A - Hydraulic Grab 1:43PM Oct 8, ... Alex Baulin Ken Welch 9,41 MB
fromcloud he
‘ P ‘ P54 L Bracket V2 A
i L Bracket V3 i L Bracket V4 . Hole in Channel Vi
Hole in Channel V2 Hole in Channel V3 I'«"Ian\'I Beams
Part Studio Part Studio } e
/ 2Flates \ Cylindrical-beam \ I-Beam
Select here to select part e Part Siud Part St .

or assembly studio

?

/

Cancel

Select here to import assembly into SIMSOLID. Or better
yet, just double-click on the Part or Assembly studio icon
and skip the Open button.

January 3, 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Open browser to
log into Onshape
and authorize

=

y 48 Cloud settings >

Access Authorization

I Authorize in Default Browser I

After authorization enter code below and save settings

Cloud cache location
C:/Users ken/AppData Local /Simsolid /doudcache fonshape
Change location Clear cache

Rese* “1 default Save Cancel
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MSTL 44

{5 SIMSOLID™ - Power edition

Project  Analysis  Settings  About

@ kh =
METLEF=HEREE “Import from
file” BT, Va2 SCAF B AE AL
ﬁ, EEERTE SO, ARNEHRTE 9T Select mport

SIMSOLID JLF- B8 1 5 BT SCAHEAH %
ARSI, (EXSTLCAHNIALT
A RS UEME AT DA F e S P A A
Ry A, [R) B R PR 2RI FHE R T

TN

—>

Januar y 3,2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

N

5 Length units

Imported geometry has a bounding box: 100 x 35 x 100

Please select length units:

Length units

(® milimeter [mm]
() centimeter [cm]

() meter [m]
() inch [in]
() foot [ft]

Set as default

|

QK Cancel

X
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M CAD A B 3N LA 4

5] SIMSOLID™ - Power edition

Project  Analysis About

&k =

Settings

HFEMICAETFA

ING&E FH T SIMSOLIDE LAl

“S) Open geometry file(s) X
\ v 4 | | « SIMSOLID Resources > SIMSOLID Projects > v O Search SIMSOLID Projects L
Organize ¥ New folder ==« [B o

Name - Date modified Type o
Wk scce MODELS - CATIA 1/9/2018 1:43PM  File folder
& Creative Cloud Files MODELS - Fusion360 2 6 AM  File folder
MODELS - GrabCAD File folder
Wi CIn €L MODELS - IGES File folder
@ This PC MODELS - Industry Specific - Aerospace File folder
o MODELS - industry Specific - Automotive ~4/9/2017 10:18 AM  File folder
b Network MODELS - Inventor 2/2/201811:23AM  Fillefolder
(T3 Homegroup MODELS - JT File folder
4 MODELS - MUTI-CAD-FORMATS File folder
MODELS - NX File folder
MODELS - Onshape File folder
MODELS - Other File folder
. MODELS - PTC File folder
|\ MODELS - Siemens File folder
MODELS - Simscale File folder
MODELS - Solid Edge File folder
MODELS - SolidWorks File folder

MODELS - STEP File folder v

< >
File name: v| [Anfites 9 v
SIMSOLID geometry (*.ssg *.ssj)
e 4 STL (*.stl)
ACIS (*.sat *.asat *.sab)

P AL IR AR

CATIA V4 3D (*.model *.dIv *.dIv3 *.exp *:session)
CATIA VS 3D (*.CATPart *.CATProduct)

CATIA V6 / 3DEXPERIENCE 3D (*.3dxml)

CGR (*.cgr)

Inventor (%ipt *.iam)

IT j0)

Parasolid (*x_t *x_b *.xmt_tt *xmt_bin)
PLMXML (*.plmxml)

ProE / Creo Parametric 3D (*.prt *.prt.* *xpr *.asm *.asm.* * xas)
Solid Edge 3D (*.par *.psm *.asm)

SOLIDWORKS 3D (*.sldprt *.sldasm)

STEP (*.stp *.step *.stpZ)

UG NX 3D (*.prt)

VDA (*.vda)

SIMSOLID —
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SABEME LA E SRS

ER S NPT T E e

XL e R PR S A Y Joi &
e ek A

R X B FEFAE . SR EA R
EEMZFR. SHIFTECTRLIE B Z MHARZE AL

XTSRRI RO, FTLUE <
B >UTSGA” BB .

NOTE: FESIMSOLID B8 2 [ AT AR IR v LAMR %
FIEEF XA TEZE S 75
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N

sk AL FETT

Parts

hd 5 Grapple30 i
| § Grapple3
b ﬁ Grappled5
* Grapple?
* Grapplel3
§ Grappled3
T Grappleb69
T Grapple72
T GrappleT1
T GrappleT0

T Ty i

? Suppress Delete\ Close ||

\ AR
5

Y1

s A s P
P EA 4D

B, (HR TR AL R R
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3 B IE

« S ANJUTIRSE, SIMSOLID¥FE /R—NH E DA R ER A ZE .

i

CHEER” AR A E RS, EPTA FH A

Efz .
. SERE,

RCRHAETI A A 7 2 P # P RE SR I 13K
«  WRASIMSOUDTIRERM T, K — N EH, JFNE

SR AP A A1) Y o AR B P S AR Y A8 T

«  WATLTFEhRIEER - 15

ml
Ei+ HiQ

-1}

R R ——

s,
Ve
[—-—-T]

NOTEAFEBIRERMFEFZEAER

Z [ T A B

<« [T

BIRANREERE

Vo wzp

CI): %0

AKHME R e

A ELIRARER,

Januar y 3, 2019 Altair Engineeri

ing, Inc. Proprietary and Confident

ir]E, Automatic connections X

Gap and penetration tolerances

Gap

0.1 | [in]
Penetration

0.1 | [in]

Connection resolution level

MNormal v

| ? Cancel OK

Edit tolerances

llllllllllllllllllllllll
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® Jiiki1

TRAUAZ BN, LAY

R,
® Jiik2

AT RIRAI A E %

49 )

A

\T
AT

- REERM ERRERNE, ATHESHE R e R,

PZSANES TN

- NTEAES RGN, M “ZoomIn” S K]
“TOR” dn4 (EH B AR FERD - BE, 11
KR BOR BNEREALE, I HACE R 5IER-IER B A
iore ER LRI “w M C - gaian], PAEER

— MR AR A RIEEE R IRILEE R
PRER” BRI, R s —DXIEHE, SIS P

(GRUeC=
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Project Analysis Settings About

v 7 Desian study 1, BASELINE
> '8 Assembly
v <€ Connections

# Connection 1
# Connection 2
# Connection 3
® Connection 4
# Connection 5
# Connection 6
#* Connection7
#® Connection 8
* Connection 9
* Connection 10
® Connection 11

ek mf =F
Project tree g X
v @ Project: bolted-bars
™ Units: Input - IPS, Output - IPS

# Connection 13
# Connection 14
® Connection 15

‘5) SIMSOLID™ - Power edition - bolted-bars

[«

= N N
& Nid §iQ

’:G
X
9

( 7

A S
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s

. J7VE3
— AR .
— RVRIERIE M T AT HE
— A BEF A AT
LBt s e A ARE P PN

\ =y

¢ Review connections
Used to sort and find connections
{1 based by gap, penetration, and
other parameters. Selected
connections can be zoomed to and
edited

p

e

L

January 3, 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

%$ Review connections X
N Max allowable Max allowable Found gap (+) &
Connection Part 1 Part 2 gap penetration or penetration (-) Resolution
[mm] [mm] [mm]

Bolt 148 Part 134 1.0000e+0 1.0000e+0 -1.1718e-5 Normal
Connection 2 Bolt 148 Part 134 1.0000e+0 1.0000e+0 -3.0322e+0 Normal
Connection 3 Bolt 148 Part 23 1.0000e+0 1.0000e+0 -3.0330e+0 Normal
Connection 4 Bolt 150 Part 134 1.0000e+0 1.0000e+0 -5.0801e-1 Normal
Connection 5 Bolt 150 Part 134 1.0000e+0 1.0000e+0 -3.0322e+0 Normal
Connection & Bolt 150 Part 23 1.0000e+0 1.0000e+0 -3.0330e+0 Normal
Connection 7 Bolt 143 Part 136 1.0000e+0 1.0000e+0 -4.2077e-6 Normal
Connection 8 Bolt 143 Part 136 1.0000e+0 1.0000e+0 -3.0322e+0 Normal
Connection 9 Bolt 143 Part 27 1.0000e+0 1.0000e+0 -3.0330e+0 Normal
Connection 10 Bolt 140 Part 137 1.0000e+0 1.0000e+0 -1.2146e-5 Normal
Connection 11 Bolt 140 Part 137 1.0000e+0 1.0000e+0 -3.0322e+0 Normal
Connection 12 Bolt 140 Part 29 1.0000e+0 1.0000e+0 -3.0330e+0 Normal
Connection 13 Bolt 138 Part 137 1.0000e+0 1.0000e+0 -9.3549¢-6 Normal
Connection 14 Bolt 138 Part 137 1.0000e+0 1.0000e+0 -3.0322e+0 Normal
Connection 15 Bolt 138 Part 29 1.0000e+0 1.0000e+0 -3.0330e+0 Normal

Connection 16 Bolt 160 Part 133 1.0000e+0 1.0000e+0 -3.5473e-6 Normal v

? ® Delete Close
You may sort table columns by names or by values

SIMSOLID —
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A

b

TR LA 7s gTE G, ZRAEEIE Y]

ZAF AT AR R
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S A

82
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HX

i

SRR

— {ETH W B X dh A e A

fi P CTRLEEE 47 %/
— WS BRIEE FRECE

(Hide menu)

TR RSy, A A B B RS A X IF

ok T VNG E1 T

TIP:AF F 2% ( bookmarks ) Wk B FE A 2B m] ML B4 2H

Januar y 3,2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Wz e T (1l
BAE Rk
TM ﬁzﬁ
S [ s ® v
o+ )
TR
DAL Rl CY
R
SIMSOLID —

BFAYAA simulation reinvented

4




—— SIMSOLID FAST START TRAINING
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SIMSOLID
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SIMSOLID
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SIMSOLID
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Design study: Design study 1 | Analysis: Structural 1

Fei 22 B SR s I 45 R = 1

SIMSOLID

Design study: Design study 1 | Analysis: Structural 1
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=

§ Parti

§ Part2

O Washer 2

O Washer 4

0O Nuts

T Boltt
& Connections

By
L)
[}

kL

i, ol

Ay My I

EPEULAL, R )5 L i A
PRt eb o Bogs BT 4%

i

W amare

R »

A

% Apply material

Material DB file name

Materials

v {&] Generic Materials
% Steel
/v% Aluminum
Cast Iron
Mickel
Copper
Rubber
Glass
ABS Plastic

L

<4} Bxternal Project Materials

?

Select part(s) to apply material to

> Apply to all parts| |Apply to selected partls) <

C:Users,KenfAppData/Roaming/Simsolid /SIMSOLID-Material-DB. ssm

System of units
81 =

Material name
Steel

Elasticity modulus [pa]
2.00000e+11

Poisson's ratio
0.29

Density [kg/m"3]
7.82000e-+03

Thermal expansion coeff. [1/(degree C)]
1.15000e-05

Thermal conductivity [W f(m*K)]
5.00000e+01

Ultimate tensile stress [pa]
3.80000e+03

Tensile yield stress [pa]
2.05000e +03

Compressive yield stress [pa]
2.05000e+08

Default failure eriterion

Von Mises SiFess K

Cancel K

January 3, 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

NOTE: CADRERL N 48 2 T A RL7E
SANBERRRFEEES—ESA

Project tree
v {5 Project: bolted-bars
™M Units: Input - IP5, Qutput - IPS
~ 7 Design study 1, BASELIME
4 ?g Aszsemhly
§ Part1,Steel
§ Part2 Steel
O Washer 3, Steel
© Washer 4, Steel
Q) Nut 5, Steel
% Bolt 6, Steel
& Connections

FAFFFILII L
R FR

IO I s B HE PRI
5 % O 01 BLE S SR 6 i
ZF.
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EFER R \

LT

{5 FH ERAAL Y

Project free
v €85 Project: Grapple V2
™ Units: Sl

% Default material: Not specified )

v <7 Design study 1, BASELINE

X B IR FT FF AL KL
BWEH N

TIPIX R FERE—IR. BiR

FFNR P EIE

% Select default material

Material DB file name

terials

€ Users/Ken fAppData/Roaming/Simsolid/SIMSOLID-Material-DB.ssm

Vw Generic Materials
Steel

Aluminum
Cast Iron
Mickel
Copper
Rubber
Glass

ABS Plastic
A6 Steel

ddessseee

[#:) Stainless Steels
[ Castlrons
+ ) Aluminum Alloys
» &) Copper Alloys
% Magnesium Alloys
%) Nickel Alloys
5 Titanium Alloys

| SOLIDWORKS Materials

J
J

% Ceramics
J

“| External Project Materials

[} Plain Carbon & Low Alloy &...

Import CSV Save material
—

?
L=

Edit material properties by right click on material item

System of units
=1 =
Material name
Steel
Elasticity modulus [pa]
Poisson's ratio
0.29
Density [kg/m*3]
7.52000e+03
Thermal expansion coeff. [1f{degree C)]
1.15000e-05
Thermal conductivity [W /{m*K)]

Lltimate tensile stress [pa]

3.30000e+08

Tensile yield stress [pa]
2.05000e+08

Compressive yield stress [pa]
2,05000e #08

Default failure criterion

Von MiseS Siress

B !
Add materis| Add group

V'

!
Cancel oK

January 3, 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

AR AR X B IR R IRA
HEERAMEL, b
HERFIFER “Clear”

Project free
hd @ Project: Grapple V2
™ Units: Sl

{% "Default material: Steel
v 7 Design study 1, BASELINE

NOTE: TN R — Ntk B faxe
PRR 42 8 shiE BRI R .

/ M. OK
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o KRAEUREAR B A2 EVE T
SIMSOLID F] LUR 25 7 i s 2 44k} 12 43T
o AR BRIG PR A I
— Show>Materials X} &7~ Fr A 4 £ E
YEECHISR . M BLAPR, FR
o B A e e ) s 4
— Show>Parts without materials —1X 4 FZ i,
Fra BM R EM, R REA MR
e M B ) A4

Learnmore
\ %

55 ,\

S

AL R R

;oject tree 5 X

v & Project: Hydraulic-grab-assembly
™ Units: Sl
v €7 Desian study 1, BASELINE

& Connections § Import part(s)

+
v wg Stuctural 1 g i
o. » ~
4E Contact i‘ﬁ (%) Materials

' Parts without material

¥} Loads&u » =  Collapse items
& Result

(&%)

N

B Save assembly in .ssg file

B Add/Edit comment

? Info

|

*®  Sheets

Januar y 3,2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

N

Bolts
Nuts
Bearings

Springs

Pipes

CAD part names
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ﬁ%ﬁﬁ/ \‘ﬁ:

BN E AT FIAMEHR PR PR
Jiik

w745 R = B R IR A H

AL B A B 7 ] T R e T [X 35
AT

PGl SOt

onZ » [l Ehonem

~m @ b

Hide

Suppress

Delete

Rename

Zoom in

Show faces in base color
Show faces in random colors
Show in project tree
Review part connections
Save part(s) in .ssgfile
Add/Edit comment

Info
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N

4 Selected part(s)
’ Unselected part(s)

> Parts of different material
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R e AT AR BR, (HR B
T AR H SO

Ml AR eI E SR R . 1
VEIEAEH], RO MHERTCIE R -

R DALE S0 8 BT Jo b vb 0 sl o 2= F
FEIH A B B & 1 R A S b A 8 (RMIB)
e — AL ZF T LA Bl BR 14
A B8 A AE T B e 2o R B K
PR A B L TP “ Resume” BT i 4
RS E .

F 1) A

] B 2

ject tree

/_

L . A " T T T T e ¥

§ Part56
* Gheet 57
§ Parts8
§ Part59
* Sheet 60
* Sheet 61
§ Part62
§ Part63

L

January 3,2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Show faces in random colors

Show in project tree

Review part connections
Part solution settings

Save part(s) in .ssg file
Add/Edit comment

Info

Selected part(s)
Unselected part{s)
Selected part(s) in all design studies

4

|
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Section 5

AN

B —4>)
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AN

Project Analysis Settings About

@ |v Stuctunl U b, Stucturallinear

s Modal
Project tre oce £

Structural non-linear

b

BT HI 7 AT

Ol le

In‘

p'a '0’ y -1 ?

v &P wws Dynamics L2 | {é’a}
e "4 Thermal

@ Default material: Steel

; : : —
488 Project solution settings A

-l vsrz;
v %/J Design study 1, BASELINE

« WRERR: SERAPERIBES
o WOERRR: BT A ML
« BAVRR: M0 B

60 \

B “a 81 (Analysis) 7 3¢

e Structural linear '
& Structural non‘linear ‘

FL Bk = T HAR G 704

ER: TH E’Jﬁﬁ‘%@ﬂﬁlfnnnﬁﬁj:ﬁﬁﬁ
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18 € i 26 A4

4

Project tree n
SEL — e N v & Project: bolted-b
«  SIMSOLIDFJFZfh 6 F AT L@ K&, W3l 20 B> ak = I3 Units Ingut - S, Output - 1S
@lﬁ J=E| v 7 Design study 1, BASELINE
IN

?3 Assembly

o PSR A BhEIEER), (EHAT LA > @ oo
* s A B — ik, BB S a] DO T B v §E Contact conditions

§|§ Connection 1, bonded
$F Connection 2, sliding
$E Connection 3, sliding

*‘/I%: Rl BN AR AR, I HAAJWE ! Connection 4. sidinn

§§§ Connec [  Edit
/li[ 1;/] WE I—}i—l D {ﬁ{é‘ﬁlﬁ %F Connec B Add/Edit comment
¥ Connecuonr; SSramy
4wl Structural 2 i!E E:::mx: z:::
i . ] b .
it Settings — : §|§ Connection 10, bonded
> 4E contact conditions & - §|§ Connection 11, bonded

4 b Loads&Constraints §I§ Connection 12, bonded

w4 Immovable 1 £I§ Connection 13, bonded
H’J‘;‘ LDde"DiSPl. 1 -ﬁ Structural anal}fgis seﬂim ﬁ ‘l§ Connection 14. bonded
8§ Connection 15, bonded

Separating contact » Wi Loads&Constraints

|:| Material non—linear

|:| Geometric non—linear

2] (Comea ) [ox

60 ) S IME:’OI'ID -
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WA M

Froject tree\ | g x l

v ifE; Projeét: bolted-bars
M Unis: Input - IPS, Qutput - IPS
~ 0 Desidn study 1, BASELINE
23 Aazernbly
& Colpeclionz
v s Structural 1
HE contact conditions
Wi Loads&Constraints

R I KA

"t
Eﬁﬂ
77

4
/]
H’i’ (/]
i

7777

n-

'\4—

g
-

[/

~

/|

SHE

BN B B LA

L S

why Load/displacernent

Uniform Load/Displ. 1
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Apply to: PR AL
@ ‘3 Face Spot /
Edge
Create new spot
Vertex
% Face3, Part1
Delete
Coordinate system
Global coordinate system
Units (Ali%) EPZ%
Force pound-farce [Ibf] / 125’?/«14: E/] %"LL
Displacement inch [n]

Total load or displacement along axes

| oo TR 2 [

:| 1000
v:[0 | oA
z[0 | moa
? Cancel 0K
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IRREIE ) —
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h %P SpotZ Al —

Load/displacement bod %Eﬂ; ﬂ:/ j%ﬂi}
2, IRJ1Z 2

Load/Displ.
. oy o
:I @ ’&Face O . 1 Create spo
i ~ S p O t S O —di Edge LSDOt i Create spi t& Y

J‘i%ﬁﬁ)ﬁ%ﬂ: ___Q__Q-Ua!—tac—" Creat= new spot Rectangle Circle Triangle
AL BUEEHTHY spot

¢ UL GIFEAR T B BT LA G 0,| D,
R AR A2 o

Coordinate system
-—A/\ T \‘ — obal coordina system Eﬁ%ﬁg)ﬁi?ﬁ}i& "y
*  SIMSOLID A7 — B L) 772 — Spots — ~Lo .
. spotsPI LLRSEIY, RS =MAK. © | —
r?| Y . a Angle : [deg]
\ |

N N Force pound-force [Ibf]
{I ] E § T U\ XE VAN 4 éﬁ E‘Z ‘3‘}[& Displacement Linch E'__]j :_ : IfD1=D2 the spot becomes an arcf(;irde.

If D1=D2=0 the spot becomes a point.
¢ S p ots E/(] 5"_'{ IK/—‘—I:\‘ 'ﬁz }EH ﬁ */E{ IEé ;H\: %;[L % ‘{ﬁ E E/(J N e g s Coordinates of spot center projection
= I —

YRR E E R AR " o A

Z:|0 [bf] / <1
R DU n N : ) Py =T —

B
N . Select face Appl ;
* Spotsm‘ u%ﬁ&%ﬁ %U%/I\EE&%%/\%/TL—F ® ::gp:pt:rtwim largest spot projection /
Viewdirectio (O ll parts under the spot

wdir
M 2 LI /
Spotshape J’ EFFE T 2 / ? Cancel oK
To position the spot:
h 1. Use left mouse button({LMB) to rotate or
Part surface {

right mouse button to drag spot.

2. Use LMB to pick point on model Iwhd'1
defines view normal and center of the
I_ear“ more } 3. Use zoom wheel to zoom about lo mh Fmouse
\ Z .
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SRR W 7 e A B 1 B
b e g

Project tree / & X

v & Project: Pullup bér
™™ Units: SI
% Default fhaterial: Steel
¢ Solution settings
v <7 Design study 1, BASELINE
§a Assembly
» <€ Connections

e
v

2,
”oll

5o

R

—>

SIMSOLIDR ] B 3@ NORIRRCA, 7200 B [X 43 H 3l 56 3 3K i
BE LSRRG . T 2R ETHER, B DR
SOV TS, F H 2R T A BRI A S
FI i BN 72 98 5E 1 B K B TE N SRIBIEAREL, JF AT AN,

FI 3 4 R Bl R Bl A E

TIP: SRR BT AN A T &R FHEE /B HHF. .

Learnmore

"
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/

{8t Solution settings X
Max number of adaptive solutions [B |

Groups
Global: 33 parts, relative volume 100 %

Reset all New Delete

Settings
[ ] Adapt to features
[ ] Adapt to thin solids

B Close Apply

Global settings are applied to all parts of
assembly. Edit settings or create new solution
settings group
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Y
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* Adapt to features—X} Jm) HE4FAE BN T3 6 X A A HoRpE M. NOEH T
ZEMEME AR TR 5. XA TR T
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=1 217 < g UL B
A | 1 I EL

5% N 8t Solution settings X
1. ﬁ ‘TJ‘ }5\ I——J-:l‘f T;ZT D EFI E 1 N EW ¢ :}ﬁ%ﬂﬂ%ﬁu i-_‘/l\i%/fq: éﬂ‘ N Max number of adaptive solutions
2. MNEDEE H eI R e — e NE4, CRellid

N—

Groups
j:”] %U QH I:F[ Global: 28 parts, relative volume 87.1 %
A iz‘ i Y A) AY Ay p
3_ TEI‘—E"{E = %ﬁg Elg)% —H‘B'&EJ{F /I{-if_E‘ “ Apply ” Tﬁ%ﬂ Group 1: 3 parts, relative volume 10.8 %
Group 2: 2 parts, relative volume 2.04 %
Reset all New Delete
Settings

*I\?ﬁ% Eﬁ Adapt to fefitures.
L EXEAERES R, Do PRI R o B cmonntins B . sl
T 1 11355 h B T LA A
2. HLBRASFE T 9 R O T 4 5 AR (A o A e
Ho PR ER, 16 HAEXMERRE T 2o -

=2 bracket

3. miili “Delete” {ZEHRFERREANEMH . My “Resetall” st Apply
KRB ERITA A KA E . it “Factoryreset ” H A / R
BIrERRE Delete

L'? Factcry reset | Close Apply
Pick parts
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Project tree %
v & Project: Pul .4
™ Units: €

% Default

¢ Solutio

v £7) Desigr

§5 As¢

€ Col

v g Str

@ ®@

7

Q

R o
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Project Analysis Settings About

= & Solution settings

Material data base

Screen coordinate system

Hardware
Mouse settings
Appearance

License

Check for updates

L=

-
-

NG
il

£
=

124,

X BN A N BT 0 A Hh s F SR B L

ININIIP N

Set the max number of passes
and the setting options

/\

4 Default solutio settings\ X
aptive solutions

Max number of

Settings
[] Adapt to features
[ ] Adapt to thin solids

? Cancel OK

These are default SIMSOLID application
settings. Edit them if needed

BLE H 8RR AR
NV S (e ONE|
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2. RVEBIRMN Sy BN S0 5 R, 1§1EF “Adapt to feature” HiLHE

3. REBAHIRITRICS: EmEB AN RIS EIINE &N AEIRE G BT
BT, HiENAEAIRE ] L e3R8 2 7], (HIXMEIRDix EAE6LL L.

4, RERBEN ST FEH R EAH, X R E ARSI “Adapt to feature” .

5. RyEEEEM. X HAar R =M, NEGE “Adapt to thin solids” EiEHE. &HUT
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'S} SIMSOLID™ - Power edition - Grapple V2
Project  Analysis  Settings  About
ek =Em{ =5
Project tree : _5!

=

v (55 Project: Grapple V2
™M Units: Input - IPS, Output - IPS
v 47 Design study 1, BASELINE
> E& Azgembly
» 48 Connections

~ g Structural 1

IQEE§

> 4E Contact conditions
> ¥ LoadsB:Constraints
» h‘u Structural 2
> g Modal 1
hd (:l Design study 2
> gg Assermnbly
» 48 Connections
> e Stuctural 1
» h‘u Stuctural 2
> g bodal 1
hd (:l Design study 3
> E& Assembly
» 48 Connections
5wk Stuctural 1
> g Stuctural 2
> g Modal 1

.
s

(O R A CR S N

iR
2
A

bl
53 Hr

ik

BAT

S SIMSOLID™ - Power edition - Grapple V2
Pjroject Analysis  Settings About
—
oL =ml =5 R
Prbject tree g X
/
v &5 Project: Grapple V2 24
! ™ Units: Input - IPS, Output - IPS Wy
| v %) Design study 1, BASELINE -
‘ ] /]
5‘:, gssembly z
< Connections 1
v w Stiuctural 1 iidh
1 > HE Contact conditions s
» 4h Loads&Constraints i
O {1/
e
' wgp Stuctural 2 lif Delete
) 72 Modal 1 £  Rename
R "J Design study 2 B Add/Edit comment
i fo Assembly ?
€ Connections Info K
wer Stuctural 1 @
' g Stuctual 2 =
#eg Modal 1 §:‘_
i Q Design study 3 —=
§5 Assembly 2
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? Solution info X

Total runtime : 0 min 29 sec
Geometry processing : 0 min 13 sec
Physics processing : 0 min 4 sec
Solution processing : 0 min 0 sec
Results evaluation : 0 min 0 sec

Max number of equations ; 24060
Mumber of adaptive solution passes : 3
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2 b 1k
-

- 1F “GiHE” (Structural
settings ) T I W B 451 AELE 1

o BRSO VF AR S AT
YER #0858 4 00 5

o RN SAATAE T E B R A
e X

A

B P fiiseparating contact

SIMSOLID

[] material nondinear

[[] Geometric non-inear

EEstrirciural analysis settings

Separating contact /

s

7 Canel

(0]4

v Ia!l Structural 2 - Separating Contact
N EE Contact conditions

ﬂ Connection 1, separating

£|% Connection 2. bonded

E'E Connection 3, bon
E'E Connection 4, bon
E'E Connection 5, bon
§|§ connection 6, bon
E'E Connection 7, bon
§|§ connection 8, bon
E'E Connection 9, bon

§lE connection 10,ba . e

£|§ Connection 11. ba

§|E connection 12.bg =

£|¥ Connection 13. ba

£|¥ Connection 14, ba
§|§ connection 15.bg ~
L1 [ .. P

NOTE: SIMSOLIDIAR#ERR (Standard) %A JELEThfE
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Design study 1 | Stuctral 2 - Separating Contact
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e

( Structural settings ) &

BB A AR
MEBHEZIEIRAZ “oRBPE” R
BERAT R LA L 2R 5 DA “ )

— AR £k

o - H e I B AT AR 20 T
SIMSOLID R4 R ER =N H -

2 0 M T R full load, (B {5 FH JE 4R

VRN 7] - AR 2R, X L8R

NEEE S

P, W ER full load, {540 FH 48 M

71 - NARH R, X LSRN B 45 R,

HIE G, XL EE T 15k 4
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{6k Structural analysis settings X

|:| Separating contact
Material non-inear

[ ] Geometric nondinear

? Cancel Ok

e

id/SIMSOLID-Material-DB. st
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System o

T
[ > {¢} Cast Irons
> &) Aluminum Alloys
> {&) Copper Alloys
&) Magnesium &lloys
{4 Nickel Alloys
{&) Titanium Alloys
[ Ceramics
[ Plastics

% Steel NL
ﬂ‘l Custem Materials

AR
PEAT R

v |} Sample non-linear materi

als

L L I L I L L L
o 0.04 008 0.12 016 0.2 0.24 0.28 032
Equivalent engineering strain

? ] Refit

View strain-stress table

IMport CSV | Create by n-value Add row Delete row

OK

| 7]

Select partis) to apply material to
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{8 Structural analysis settinfs

|:| Separating contact
[ ] Material non-inear
Geometric non-inear

? | Cancel oK.

et

NOTE: SIMSOLID Y FRHERR 5 HELR T e

wh Load/displacement X

Load/Displ. 1
Apply to:
® ﬁ Face

N Face 10, Lowerbeam

Delete
Coordinate system
Global coordinate system
Create new
Units TEMb AL ST )4
Force N] Y ?éﬁﬁ?jk
Displacement Enm] h
Total load or displacement along axes /
x: {Force v |[100] N "\
‘l Toggle the button to apply follower load |
v -0 T I\
Z: Force ¥ o g N\
? Cancel oK

To toggle between loads/displacements dick on units

button at the value
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v wy Stuctural 1
) SE Contact conditions
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£ Result

Bookmark browser
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Assembly VM Stress
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Deformation Safety Factors

3w -

January 3, 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Displacement Magnitude

: ~ VonMises Stress.

Major Principal Stress
Minor Principal Stress

Max Shear Stress

Equivalent Strain
Major Principal Strain
Minor Principal Strain
Safety Factor

More ..
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Fast results switching”

S} SIMSOLID™ - Power edition - Grapple V2
Project Analysis Settings About
&K =Iml =5
Project tree 2
v & Project: Grapple V2
™ Units: Input - IPS, Output - IPS
v ) Design study 1, BASELINE

> !s Assembly
> € Connections

=

> e Modal 1
@=
‘Bookmark browser & X i
™ &l &) m ¥
l l -E..
Assembly VMM
Deformanon Safety Factors

> =y
f

2

Modes

1 Yon Mises
3" 8B Contact conditions . - Stress [psi]
N2, — —
" o o AERTECEERIN, pid e
—_ N — 3 =]
e sz ————e— AT, EEIPOR TS =
> ¢ Modal1 H AL f—k -5405
v € Design study 2 g AATIEE R =
> ls Assembly W* :i;:
> € Connections With 3743
> ks Stuctural 1 ® 3327
> s Stuctural 2 =~ -2911
> #g Modal 1 §:.l o 2996
v Q Design study 3 -m
> !6 Assembly q -1249
i e |
> 4 Connections -833.8
> * Structural 1 (o) -4183
> s Stuctural 2 2738

W A BIS &

beiddl 7

SIMSOLID

LEE RS BRI, R
{DEE Nt L P PSERIES

Design study: Design study 1 | Analysis: Structural 1
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Displacement Magnitude

Von Mises Stress
Major Principal Stress
Minor Principal Stress
Max Shear Stress

Equivalent Strain

'S" Major Principal Strain
Minor Principal Strain
More \ 4
\ 1.i% #¥Safety Factor
Learn more
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Project AnaMu Settings About

™1 Units: Input - SI, Outpu...
% Default material: Steel
V' €7 Design study 1, BASELINE
> ﬂ Assembly
> € Connections
v s Stuctural 1
> 'I Contact condit...
v b Loads&Constr...

4 Immovable 1

E° Result

Bookmark browser 8 x

@ ] & O]

Bookmark 1

Bookmark 2

Bookmark 3

Bookmark 4

S} SIMSOLID™ - Power edition - Grapple - V1

CHMEERIIRE

%Ezizrﬂﬁﬁ EOZEEES

177

%B‘iﬁ%?ﬁ GEWIL) .

8 w ABRE

Safety zones

N\

SIMSOLID

dimensionless
100
-mgh

, Low
0.6012

3. MM U = A
A

Failure criterion

Von Mises Stress ¥ |

Material
St
Nickel

Von Mises Stre§S R |

A36 Steel

Vorlises Stress x|

Aluminum |Von Mises Stress

=

Safety factor Safety fa VS [pa] CYS, [pa]
hig Tenflile Yield Stress Compressive Yield Stress

2 05& 2.05e+08

1.25 5.9e+ 5.9e+07

2. 5e¢08 2.5e+08

1 25 3.24e+08 3.24e+08

Safety factor high

1@l [«

Safety factor low' ‘=‘l

Propertes | | Close |

=

Design study: Design study 1 | Analysis: Structural 1

3. B A 2%

) HT5: $RAECTRUG B2 R bR
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4800 f
4400 —
4000 -
3600 }

3200 |-

2800 |-

Yon Mises Stress [psi]

2400

2000 |-

1600 |

L L L | L " 1 L L 1 L L 1 L L 1 L
‘ 0 0.45 0.9 1.35 1.8 2.25 2.7
Path length along projected line [in]
Mumber of points on line segment
40
' 2nd derivative Save As Refit Close

Pick the next point(z) of the graph line
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+- R = -
é‘n‘ztmad\- 135? N

@ Pick Info X

—a /N

Point
Point 1
Point 2

o AnBEERBEEER, TR o
thiPick Info T&4H RKFE T S5
BN

° ET%?A*%%UJ:ﬁH&—‘/I\EZEz | Dekte_ |
EI"J,“\%W? XL o AR " Y -

/fE: ,f Point 3 coordinates [in] :
X =26.61
e, Y =-2.055

Z=-226

Displacements, [in] :
Displacement magnitude = 0.02615
Displacement X = 0.02615
Displacement Y = -0,0002311
Displacement Z = 0.0002327

Stresses, [psi] :
Von Mises stress = 3903
Principal stress 1 = 1.228
Principal stress 2 = -67.57
Principal stress 3 = -3936
Max shear stress = 1969
Stress X =-35.17
Stress Y =-3923
StressZ =-43.7
Stress XY = 130.1
Stress YZ = 176.4
Stress XZ = -40.22

Strains:
Equivalent strain = 0.0001157
Principal strain 1 = 4.007e-05
Principal strain 2 = 3,701e-05
Principal strain 3 = -0.000135
Strain X = 3,845e-05
Strain ¥ = -0.0001345
Strain Z = 3.807e-05
Strain XY = 1.157e-05
Strain YZ = 1.569e-05
Strain XZ = -3,577e-06

 Close |
83 ,\ Pick a point | SIMSOle —
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1. - .
45 R - SOET T

1§ FH T B ¥~ ) “Reaction force” #2401 JF 2 [ 77
NI R
1 PRAT — SRR H S I T

N

& X

E 2

« N

- M AT Y R
(e yakAs|

/

~
e
s

Reaction force i

s, - :
%" Reaction/contact force

Supports Connections Parts

24 Immovable 1, wall plate, Steel
24 Immovable 1, wall plate, Steel

"

/

Total reaction force and moment
at support(s) selected in the list

Force:
Magnitude 104.8 [N]
Component X 31.79 [N]
ComponentY 0.01839 [N]
Component Z 99.91 [N]

Moment:
Magnitude 46.65 [N*m]
Component X -42.29 [N*m]
ComponentY 16.38 [N*m]
Component Z _10.94 [N*m]

Force center coordinates:
X -7.913 [in]
Y 16.65 [in]
Z 2.362 [in]

' 4 @ fclose

Select support(s) in list to show reactions
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é§7K_LI4T £

o {ESCRJIE HikEE“Connections” [HI 1R

o SH PRSI IR LK I
SEDAE

o —IRARREFE—IER.

o JIRJIHE R E RN TE LA R .

W5 B oy 5E A
Ry X 4.

° LT%AB{/;{:/\% e @;Fn é]:é ] %%*HX#? at connection selected in the list

° /fi)fﬁ )\3& j( ( « bu _l:l? 9 ) j;ﬁ,—» %ﬂé’flﬁ }\3& %U 9%‘]% ComponentZ -437.8 [N]
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%% JJConnection forces

';“ Reaction/contact force

4

Supports Connections Parts

8! Connection 34
18! Connection 35
18! Connection 36
&l Connection 37

Connection 38

Connection 39
o Wa b N v

Total contact force and moment

Force:
Magnitude 444.4 [N]
Component X 52.65 [N]
ComponentY -55.05 [N]

Moment:
Magnitude 1.198 [N*m]
Component X -0.269 [N*m]
ComponentY 1.168 [N*m]
Component Z 0.02323 [N*m]

Force center coordinates:
X 8.78 [in]
Y -1.865e-17 [in]
Z 0.3949 [in]

d LR

Select connection in list to show contact forces
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R A A E FA T AL SRl
5.

DTN RS R . R
TR R TG AN SR T2, A

BFE P IN B)BT CRFRE R

— SRR ] R

- HRE&EE. , BanEea. 48%.
—  MEINAEREE . Part force TR 1 74 S I
A AN

- RAFER, BT EINEATINE BT . Part force

will equal part weight.

BeAh, AT E S H T E .

AT AR M JE T Bl s DA sl s R

- MERUTES ) (WHE
FIR)

==
A~

>

[T

Reaction/contact force
Supports ections  Farts
v Wi port, Steel
18] Connection 54
Connection 59
Delete
Total contact force and moment
at part selected in the list
Forcs
N 5.6 [N]
$Z§:’f¢‘$$§ﬁ$n jj%E mponent X -17.5
IS Component ¥ 353.7
Componentz 125.2
)

- 8] [¥] 77 Part forces
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N fr [y
ums Forces in spot weld(s) SRS RR LA SR
Spot welds
w4 .
Spot weld Mormal force Shear force Bending moment Torque
potwe [1bf] [1bf] [1bf*in] [Ibf*in]
‘Spot weld 8, bonded : 14.34 32.91 1017 4.255 red
Spotweld 14, bonded 13353 37.98 9.101 7.551
Spotweld 21, bonded 13.42 11.53 4,987 1.247
Spotweld 15, bonded 12.96 3894 8.585 0,188
Spot weld 28, bonded 3.173 13.32 4.758 2.834 \
Spot weld 22, bonded 2.64 16.78 25938 2.089
Spot weld 20, bonded 2.099 15.99 1.159 2.864
Spot weld 68, bonded 2.037 5.611 0.2929 0.6406
Spot weld 23, bonded 1.882 12.64 0.3352 0.4218
Forces im spot
[
Force components in global coordinate system:
¥: -16.15 [Ibf]
¥: -28.68 [bf]
Z: 14.34 [Ibf]
Moment compaonents in global coordinate system:
¥: 10,17 [bf%n]
¥: -0.04636 [bf*n]
71 4,255 [Ibf¥in]
Mormal force 14.34 [Ibf]  (compressive)
Shear force 32,91 [Ibf]
Bending moment 10,17 [Ibf*n]
Torque 4.255 [Ibf*in]
Close
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§8 Showin project tree

Review part connections

Part solution settings

| BoRefneresultploton aface”
M Save part(s) in .ssq file

B Add/Edit comment

?
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[RICaArAl . AL IRITor bt — RO et AT J LAl fe AL B S5t JR Bl 4

1 T AR e #4542 T Assembly load path prediction
2. FEANIIN 1M1 Detailed stress study
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s HMIHEE:
— fi#% Displacements
— I /718 Reaction forces

— L) 7

STEP 1 -%§n] Fet 42 T

+ HAw: SRAT M BRI SR )
. HA:
— U — — B 208 5 e 1) e B i L fr] AL
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STEP 2 — VEAA M. A7 Tl i £

o Hbr: SRV N T) 5 A 45 R
- HA:

— R —— RO SR EE X A N B 2 A

o CERRXINE A TOK? QIRIER XIBUNE 7, Al
CASEmRE e R, HET 4R i e 1 HERA 1

T 15 MK T % B0 A B Befih 2R 4 2
— ORfERE
« f§iH Hi&E)VPasses—4, 5 or 6
o N RO ER X IS N R E E & M. (Adaption) il
- ML EE:
— SRR R T S R s
R
— RS R

93
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4 Project solution settings

Groups

Max number of adaptive solu

tions /

% Increase # solution

_— passesto 4,5o0r6

Global: 32 parts, relative volume 87.1 %
Group 1: 1 parts, relative volume 129 % <«

< Create local group
or parts to focuson

Reset all New

Settings
Adapt to features

Adapt to thin solids
Refinemen t level |increase d

-

Applied to parts

5 cross tube

»

Pick parts

'? FactoEset I Close_

Delete
<«——— Inlocal part group adjust
settings for more detail
_Elete
Apply
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FEERNVIEPS

Thermal & thermal stress analyses
Geometric nonlinear analysis
Material nonlinear analysis

Bolted connections

Specified displacement in local coordinate

January 3,2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.
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5 42- Not covered here

Modal participation factors

Personalize the user interface

Virtual connectors

systems
Rigid parts

Standard and user defined views

Hydrostatic loads

Inertia loads

Bearing loads and hinge constraint
Exporting animations

Creating custom materials
Importing materials from .csv files
Measuring distance and gaps

Adding/editing/viewing project tree
comments

Creating a MS PowerPoint report

Spot and laser welds

Fillet/seam welds
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https://www.simsolid.com/2016/09/new-simsolid-power-edition-subscription/
https://www.simsolid.com/2017/11/new-material-non-linear-analysis-now-available-in-simsolid/
https://www.simsolid.com/2016/07/how-to-create-a-bolt-load-in-simsolid/
https://www.simsolid.com/2016/12/applying-loads-and-displacements/
https://www.simsolid.com/2016/12/applying-loads-and-displacements/
https://www.simsolid.com/2016/02/how-serapid-accounts-for-supplier-parts-in-simsolid/
https://www.simsolid.com/2016/07/managing-views-in-simsolid/
https://www.simsolid.com/2016/03/new-simsolid-hydrostatic-pressure-load/
https://www.simsolid.com/2016/06/new-simsolid-inertial-loads/
https://www.simsolid.com/2016/02/new-bearing-load-and-hinge-constraint/
https://www.simsolid.com/2016/06/how-to-export-simsolid-animations/
https://www.simsolid.com/2016/05/simsolid-modal-participation-factors/
https://www.simsolid.com/2016/03/how-to-personalize-the-simsolid-user-interface/
https://www.simsolid.com/2016/11/simsolid-virtual-connectors/
https://www.simsolid.com/2015/12/measure-assembly-gaps-using-ray-probe/
https://www.simsolid.com/2016/05/easy-way-to-create-a-simsolid-powerpoint-presentation/
https://www.simsolid.com/2016/09/creating-spot-welds-in-simsolid/
https://www.simsolid.com/2017/03/new-simsolid-filletseam-weld-connections/
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Sources for more information

« SIMSOLID Blog
e SIMSOLID Forum

https://www.simsolid.com/blog/
https://www.simsolid.com/forum/

e SIMSOLID Learning videos https://www.simsolid.com/learning/
e SIMSOLID White papers http://www.simsolid.com/white-papers/

Follow us online at:
Web

Fl Twitter

K1 Facebook

] Linkedin

Yull® YouTube

www.simsolid.com

https://twitter.com/simsolid

www.facebook.com/simsolid.corporation

www.linkedin.com/company/simsolid-corporation

https://youtube.com/simsolid
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https://www.simsolid.com/blog/
https://www.simsolid.com/forum/
https://www.simsolid.com/learning/
http://www.simsolid.com/white-papers/
http://www.simsolid.com/
https://twitter.com/simsolid
http://www.facebook.com/simsolid.corporation
http://www.linkedin.com/company/simsolid-corporation
https://youtube.com/simsolid
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