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Torsion Bar Analysis using CATIA
Generative Structural Analysis
(FEA)
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= The following licenses are required to create the

Spring Simulation:

= Generative Shape Design
= Mechanical Part Design
= Generative Structural Analysis

https://bndtechsource.wixsite.com/home

&



BND TechSource

BND TechSource

= Anti-roll bars perform in torsion.

The deflection rate (k) at the free end of a torsion spring is:

F rnd'G
O 32Lr
Where:

G = Modulus of Rigidity
& = Deflection

E = Young’'s Modulus

v = Poisson's ratio

Deflection at end = &
d =r* 0 (radians)

G = E/ (2*(1+V))
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= 25mm dia. torsion bar torsional rate and force.

From CATIA For Torsion Bar calculation
Young's Modulus (E) . . . Inner .
Poisson's ratio (v) e Outer . Deflection angle .
Modul f Rigid G i L h (L Rad Deflect B
Material [m"d‘f"fs of [transverse odulus of Rigidity (G) Diameter (d,) Diameter (d,) ength (L) adius (r) P eflection (8)
elasticity] ) (if hollow)
= -|contraction coeff.] 3 3 - - - - - -
{psi x 10° }|{Mpa x 10°) {psix 10%) | (MPa x 10°) inch \ m mm inch | m | mm inch | m | mm inch | m | mm | radians |degrees inch | m mm
steel | 29.0 200.0 0.266 115 79.0 0934 | 0025 25 Jloooo | o [ o [39370] 1 | 1000 [ 9.843 | 0.25 | 250 |o0.0175 [ 10 [ 0172 [o.00aa] 435
11456378 | 78988941548
4 4 Prove: Shape change affects the spring
F n(d*-d,»)G -
i ( L 2 ) — ] Mewtons/deg rate of a torsion bar
— 2 — 47.542 Pounds/deg
1) 32Lr
. s F32Lr? - T
F £ n-(dl - d2 )G 211.48 Newtons = Tl.'(d 4_ 4)6 inch m mm
32 [ 12 47.542 Pounds 1 2 0.172 | 0.0044 | .36
Where: Spring Rate (k]
X N Dia. | Force strai bent
Diameter d = 0.025m (25mm), 0.030m o= N 15 tearn)IN/mm ] (el N/mm
(30mm) 25 [ 2115 436 Lass J 415 {Lsi0
Length L = 1.0m (1000mm) Bump| 30 [4385 | 436 | 1006 | 411 | 1067
Modulus of Rigidity G = 79 MPa x 103 in I in__ [WIB/ATE in _ (HIBin
X 0.984 | 4755 [ 0980 | 1.9 | 0.163 | 2910
Radius r = 0.25m (250mm) 1181 | 98.56 | 0.980 | 4.0 | 0.162 | 609.2
0 (radians) = 0.03491 (1 deg)
Deflection 8 = 0.0087m (4.36mm) Spring Rate (k) -
Dia. Faorce strai id
Young’s Modulus E = 200 MPa x 10°
X g . X mm N |3 (mm]IN/mm f§ & {mm)l N/mm
Poisson's ratio v = 0.266 25 | 423 | 454 | 932 J 432 [ o79
Roll 30 877 | 452 | 1940 | 429 | 2044
Deflection at end = & in Ib in Ib/in in Ib/in
5=r* 9 (radians) 0.984 | 95.09 | 1.021 | 3.7 | 0.170 | 559.1
1181 [197.16[ 1.016 | 7.6 | 0.169 [1167.3
G=E/(2*%(1+v))
BND TechSource

https://bndtechsource.wixsite.com/home




BND TechSource

= 30mm dia. torsion bar torsional rate and force.

From CATIA For Torsion Bar calculation
Young's Modulus (E) . . Inner .
Poisson's ratio (v) - Outer . Deflection angle .
Modul f Rigid G i L h (L Rad Deflecti ()
Material [mOdl.flL:lS of [transverse odulus of Rigidity (G) Diameter (d;) Diameter (d,) ength (L) adius (r) @) eflection (8)
elasticity] ) {if hollow)
5 ~{contraction coeff.] 5 S - - - - - -
[psixlO}l{MPaxlO} {psi x 10%) (MPa % 10°) inch | m [ mm inch | m | mm inch | m | mm inch | m ‘ mm | radians ‘degrees inch ‘ m [mm
steel | 29.0 200.0 0.266 115 79.0 1181 | 003 | 20 Joooo [ o [ o [29370] 1 [ 1000 [9.8a3 | 025 | 250 [o0.0175 [ 10 [ 0.172 [o.004a( 436
11456378 | 78988941548
4 4 Prove: Shape change affects the spring
F n(d* —d,»)G -
F_m(d” —dG _ R owooreldes rate of a torsion bar
- - 4 ounds/deg
1) 32 Lr?
f s F32L77 = fsnsm | b
F . n(d,* — d,*)G 438.52 Newtons = m inch | m | mm
32 L 12 98.583 Pounds 1 2 0.172 | 0.0044 | 436
Where: i Sprimgfate(k}
) Dia. Force straight bent
Diameter d = 0.025m (25mm), 0.030m p— N 15 (eam)] N/ | 5 {mm] | N/mm
(30mm) 25 | 2115 | 436 415 Ll
Length L = 1.0m (1000mm) Bump | 30 [ 4385 | 436 | 20060 411 |[ 1067
Modulus of Rigidity G=79 MPa x 103 n I in_|NIB/ in__|NIB/H

0.984 [ 47.55 | 0.580 19 0.163 | 291.0
1.181 | 98.58 | 0.980 4.0 0.162 | 605.2

Radius r = 0.25m (250mm)
A (radians) = 0.03491 (1 deg)

Deflection & = 0.0087m (4.36mm) —— Sp“:gﬁa;te (k) —

N _ 3 ia. arce straigl en
Young's Modulus E = 200 MPa x 10 mm N[5 (mm)| N/mm |5 (mm) | N/mm
Poisson's ratio v = 0.266 25 4723 | 454 | 93.2 | 432 | 979

Roll 30 877 | 452 [ 1940 429 || 2044
Deflection at end = & in Ib in Ib/in in Ibfin
5=r * @ (radians) 0.984 | 95.09 [ 1.021 | 3.7 | 0470 [ 559.1

1.181 [197.16 ] 1.016 7.6 0.165 | 1167.3

G=E/(2*(1+v))
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« Positions of the clamp/pivot surfaces on the Torsion Batr.

e

BND TechSource

/ng The position of these

clamp/pivot surfaces
d b are important to the

‘K correlation of the
Equations to the FEA.

25 295 50 (2*d)
30 295 60 (2*d)

https://bndtechsource.wixsite.com/home
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&

W plane

= plane Create clamp/pivot

*plane surfaces and apply a
small amount

(.003mm) thickness

Salid.5

1 steel

https://bndtechsource.wixsite.com/home
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Create the straight Torsion Bar solid geometry in a CatPart.

The position of these

clamp/pivot surfaces

are important to the
correlation of the

Equations to the FEA.
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&

trff kirror.1
B Material
‘E PartBody

BND TechSource

Create clamp/pivot
surfaces and apply a
small amount
(.003mm) thickness

https://bndtechsource.wixsite.com/home

Create the bent Torsion Bar solid geometry in a CatPart.

The position of these

clamp/pivot surfaces

are important to the
correlation of the

Equations to the FEA.
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« Generative Structural Analysis only works with the geometry
inside the PartBody!

Torsion Bar
et Xy plane
et YT plane

et Tx plane

b . .
T_% s systems Hide Body.# prior to
L}% Seomene ] creating the Generative
[ B2 — Structural Analysis
*—E Pad.
|
7] Pad.2

[:«;3 ThickSurlage,3

9 Thicksurface.d
55 Binl

[ﬁi Mirrar.1 )

/Apply material {? PartBody
prior to i) solia.s

I— Material

creating the -~
Generative
Structural Copy Body.#; Paste
N Analysis Special Result with Link
BND TechSource https://bndtechsource.wixsite.com/home
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 While inside the CatPart, call the Generative Structural
Analysis workbench.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help
I'@ Assembly Design

,-4‘ & Generative Shape Design

‘ @ Part Design

j E Photo Studio

: %{l Eunctional Tolerancing & Annotation

‘ ” DMU Kinematics

% Automotive Class A

. Infrastructure 4

Mechanical Design »

o Shape »

ryr—
AEC Plant > '}" Generative Structural Analysis
Machining 4

@ vigital Mockup 8

Eguipment & Systems »
Digital Process for Manufacturing »
Machining Simulation »

Frannnmirs Necinn & Analucic »

BND TechSource https://bndtechsource.wixsite.com/home
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» Generative Structural Analysis workbench creates the
Analysis Manager.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - [l %

[ <|[aute ~[[aucte <][Auto <|[Auv][Au][None  ~]=f (S O[] 26, (B[ 8 ggggg A K AR YR - TR L I

Analysis Manager | o I :
containsalinktothe | . & . . . . ; o3
3D Part and the ' 3
Finite Element Model Generative Structural if’
Analysis workbench &

%i

S,

A’z

53

Ov‘

a) Pick Static Analysis [ &

|

Nodes and Elements node is evidence 0
that the Generative Structural 9
Analysis workbench is active. ] : -«

e ey i %@w @.

Elv‘

b) Ple OK (L Keep as default starting analysis case sv

- - m OCancelI -

BND TechSource https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis workbench; Optimize the Mesh.

n Start ENOVIAV5VPM File Edit View |Insert  Tools Window  Help

T | s s s e A - 5 S<<4<4s 0PSS & i =

, '@
e a) Double-pick the Octree ; ;
Tetrahedron Mesh

|

=9

s,
3,

b) Change the I\
Size to 20mm 1
Q@
Oﬁ
2|

&

)

@

[JiAbsolute sag: [1m _J

¢) Pick Proportional & Prpetiucalons FE—E!
sag (0.2)

d) Pick Parabolic

BND TechSource https://bndtechsource.wixsite.com/home
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eeeeeeeeeeeee

Torsion Bar Analysis
In Bump condition
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« Generative Structural Analysis workbench; Create Smooth
Virtual Parts for slider/pivot restraints.

n Start  ENOVIAVSVPM File  Edit View Inset Tools  Window  Help

-leuto L”Auto —vJIAuto L“Au!jl»lu*;”None _v_l§ u\'

B inr Bl 8 Sd4445 0899 Q% o [0

i nalysis Manager

‘L"L"s‘a Links Manager.1 t » @
3

a) Pick the Smooth G

Virtual Part icon ¥
Q‘f
41
A'-,

b) Select the &
clamp/pivot <
surface 2

&
L

d) Repeat steps o

a-c for the next B X %
clamp/pivot (YL ot Virtual Part u_)-;
surface Supports |
Handl:vW &,_

&

OK | 9 Cancell

¥

BND TechSource https://bndtechsource.wixsite.com/home
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» Generative Structural Analysis; Create the Clamp Restraint.

n Start ENOVIAV5VPM File Edit View  Insert Tools Window Help - & X
[ | | e | | e A R R R R s S e N B AR R R =

i-.’,_,g-a R Restraints n Loads VirtuaL..n '@ ‘
4 krlovarmosll ae 3

=y

a) Pick the =

Clamp icon ;

k‘i

3,

N

b) Select the i
clamp surface <]
97,

|

8 ]

Q

&,

Name [ Clamp.1 fl'l'

Supports &l 3-,.

‘<

Lopor o e

BND TechSource https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; Create the Sliding Pivot
Restraints.

ENOVIAV5VPM File  Edit

B stert

View Insert  Jools

Window  Help

BND TechSource

,-—l“Auto L”Au(o L”Auto lewleu?_v”None j§ v‘

a) Pick the
Sliding Pivot
icon

b) Select the
clamp/pivot
Virtual Part

e) Repeat steps
a-d for the next
clamp/pivot
Virtual Part

https://bndtechsource.wixsite.com/home

L BB S<4<S BP9 S @y i

Sliding Pivot = X

Name Bliding Pivot.1

Supports B
Axis System
Type lGIobaI j

ST o) SetYto 1
Released n
x[o

y[17

z[o

d) P|Ck OK OK I DCunceII

&8 e B

© — %1& 10 €>4§1§ 37 G d ol G

4 4 d

—.
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« Generative Structural Analysis; Create the Load.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help

= vIAuto _:JIAuto _v_HAuto :”AuiL”Au*JINone .1]§\.§ . o (S 23

nalysis Manager

A

- % Links Manager.1

esh.1: Torsion Bar

b) Select the
end of the
swing arm

BND TechSource

Bl B <447

‘@
3
a) Pick the %
Force Density @
icon
[‘\\‘f
A‘!
Force Density D... — A'
};lame | Force Density.1 @
suppors N £ | [ <>
Axis System é |
Type |Global ~ @'
c)Setzto | 8
Q
‘5);
2[R &1
il

KR

d) P|Ck OK 0K | ﬂCancell

https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; Compute the analysis.

n Start ENOVIAV5VPM File  Edit View Insert Tools Window Help

[ <][ae ~][awo <J[awo <J[au][aifore Cst S [H) 2R E BB SLL2d DHSIS Q06 [ F

' ger ]
a) Pick the ®
Compute icon &y
[
i
%'i
Aw
A’,
b) Select the ©
. <>
Analysis Case 2
Solution selection Q'ﬂ
o+ Static Case Sa-;uﬂon.dzs . |
> Q
. . = [Analysis Case Solution SeleJd
C) P|Ck the StatIC Solion(s)to Be Computed ‘éw‘
Case Solutlon Static Case Solution.d25 ;&';v_‘
d Preview &’vx
&

R

d) Pick OK [ =-0¢ | Sl

BND TechSource https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; Compute the analysis.

n Start ENOVIAV5VPM File  Edit View Insert Tools Window Help - 1) 5

mll\uto _:”Auto jIAuto l”Au!_v“;‘w_-JJNone __v_‘[§ wi , o, B 3 \ L g@ éé »§ @ @ ’ '§ Q -b X 5,; L_‘ *

-

oK

1:Torsion Bar

al Part.25.1

Computation Resources Estimation

o s Flad

[0.08 5 of CPU
. |2.04¢¢003 kilo-bytes of memory
2UEDS [6.67e+003 kilo-bytes of disk
7 Sliding
Force Den 1.5N Do you want to continue the computation? 1
5+ Static Case Solution.d25 0 ]
al s
48 Q
3 H Total computing time 0:00:02 _e
e) Pick Yes and wait for putnd In &
Operation Name Elapsed Tin A v
\ Constraint Computation 0:00:00 @
the Com pUtatlon to ru n * Stiffness constraint condensati... 0:00:00 =1
Singularity computation 0:00:00 “,fg,
Constraint Computation 0:00:00 - 4 ) |
£ v

BND TechSource https://bndtechsource.wixsite.com/home



BND TechSource

« Generative Structural Analysis; Show results of the analysis.

n Start ENOVIAV5VPM File  Edit View Insert Tools Window Help - & X

m!l—‘\uto L”Auto IAuto :”Awl;lm;“None L]§ !"\ . @i, L g Q é —§ @ @ ’—? Q -é ‘” "71 L: il

- Restraints Loads N .
A . a) Pick the
S = A B © S @ N E)Y pisplacement

icon

b) Notice the max.

displacement at the
specified load.

On Boundary

Sl omueoaes s tian &

&

4 4

& 18

4

BND TechSource https://bndtechsource.wixsite.com/home
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« Back to the Torsion Bar CatPart to de-activate the straight
portion and activate the bent portion.

n Start ENOVIAV5VPM File Edit View Inset  Tools Window  Help

‘ - v IAuto L”Autc L”Auto LIVIAijAU‘;“ND"E L]§ H; aa “x EI {@5 {D'%

a) de-activate
the straight
portion

AOROQCS i mS el uluN-
RR2DBEAMBBDH B oo

BND TechSource https://bndtechsource.wixsite.com/home
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« Back to Generative Structural Analysis; Compute the analysis.

[EJ stet  ENOVIAVSVPM File  Edit View Inset Jools  Window  Help

7 | Ao jIAutc L”Auto L”Au‘:”&lu‘;”None = S E'! B, B \{_ éééég @@’—g QB !'é & E

e

, il a) Pick the

Compute icon =3

sh.1: Torsion Bar Y f‘
S

]|

l‘\";

Av.

Av;

b) Select the E

Analysis Case &

Solution selection o

e

Q

. . P nalysis Case Solution Selec

C) PICk the StatIC ljkSv:)IIl)J,ticmc(s) tosglez:umspll:ted—] “éq
Case Solution Static Case Solution.d25 'E)'
I3 Preview E&
z1

4

d) Ple OK - Cancell

BND TechSource https://bndtechsource.wixsite.com/home



BND TechSource

« Generative Structural Analysis; Compute the analysis.

n Start ENOVIAV5VPM File  Edit View Insert Tools Window Help -8 %

mlAuto jIAuto L”Auto l”»Auil”AleNone j§ \-S B [4.4 2y L 8@ éé‘g @ @""g Q “ & ;;j L i

Computation Resources Estimation

0.08 s of CPU
2.35e+003 kilo-bytes of memory
7.3e+003 kilo-bytes of disk

‘%‘4&<° ®L$16 4{7 | ‘."‘V: - “ -

Do you want to continue the computation?

-+ Static Case Solution.d25
- ay Sensors.1

C =

e) Pick Yes and wait for
the computation to run.

. W

‘<

& I8 e B8

—

BND TechSource https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; Show results of the analysis.

n Start ENOVIAV5VPM File Edit View  [nsert Tools Window Help =

[ e e [ ] s S 0 SR[E] BLE S<4dg s 0PI QI b

Restraints N . .@
a) Pick the
=4 Bl © % @ 7)) pisplacement = 5

icon

-l W on) el

Translational displacement vector. §i

mm

é"_ L
4

b) Notice the max.

displacement at the
specified load.

(& 10 @ ‘M§J“

On Boundary

b

8 © = &

4

ci
4 4

& (8¢

4
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« Back to the Torsion Bar CatPart to activate the straight
portion and de-activate the bent portion and change the
diameter to 30mm.

EJ stat  ENOVIAVSVPM File  Edit View Inset Tools  Window  Help i U5 e

=[x P st

c) Change the -
diameter to . =
30mm i

= ¥

The clamp/pivot surfaces
automatically adjust due
to the formula applied to
the offset plane.

&=
&7

Edit Parameter ?

X

| lGeometrical Set.1\Plane.5\Offset | 50mm Eiﬁ]
@ OK | JCancell i

K}

£
-

A

.

4@@@@(QQ16 4n 1mg4

‘e
.
.
.
0
g
3
‘e
0

7

R|P| 2

b) activate the
straight
portion

|[Geometrical Set.1\Sketch.1\Radius.1\Radius 4 ¥

Dictionai Members of Parameters Members of All

A |'Geometrical Set.1\Sketch. 1\Activity A
‘Geometrical Set.1\Sketch.1\AbsoluteAxis\
‘Geometrical Set.1\Sketch.1\Radius.1\Radi

Design Table
Operators
Pointer on value function Length ‘Geometrical Set.1\Sketch.1\Radius, 1\Actin
Point Constructors CstAttr_Mode ‘Geometrical Set.1\Sketch.1\Radius.1\Mod
Law Line “Geometrical Set.1\Plane. 1\ Offset’
Operations Constructors ¥ |Angle ¥ |"Geometrical Set.1\Plane.1\Activity" i

< > < >

|

@ 0K l ‘Cancell

Renamed parameters
Boolean

a) de-activate
the bent
portion

R VABEAMNSDM [

BND TechSource https://bndtechsource.wixsite.com/home



BND TechSource

» Generative Structural Analysis workbench; create a new
Static Case d30 for the diameter 30mm Torsion Bar.

EJ stet  ENOVIAVSVPM  File  Edit  View [MUSUSMM Tools  Window  Help - & x

I-ZHAUto ZIIAuto leuto EW

{} Static Case

18} Frequency Case Virtual.. n '@

f Buckling Case

.&'gombined Case AL . & . @ e i |
e o Static Constrained Modes =
e A Preprocessing Case ,:’
A Solution Case z ﬁ
# Envelop Case 3
I@.‘:& E
= N
d,
c) Hide the 4.
Static Case_d25 @
o‘.
@w
&)

Static Case

Restraints: @ New O Reference

i Loads: @ New O Reference

[J Multi Loads: 1

4

b) Pick OK

d Masses: @ New O Referenc

4

4 Hide existing analysis cases

R

BND TechSource https://bndtechsource.wixsite.com/home
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» Generative Structural Analysis workbench; create Smooth
Virtual Parts for slider/pivot restraints.

n Start  ENOVIAV5VPM File  Edit View |nset  Tools  Window  Help

T e e e e o e L B8 S<4dds 0 PSS Qb o L
'&"v alysis Manager
Restraints .®»

Links Manager.1
Fin

- ) s B ‘3

a) Pick the Smooth
Virtual Part icon

b) Select the
clamp/pivot
surface

d) Repeat steps
a-c for the next
clamp/pivot = ”
surface T e e

Supports
Handler|No selection

- © ‘-“%J;&so @ ;“}\sg 4é7 L

) Sl

oI e Bt

W

C) P|Ck OK 5 N OK | OCanceII

BND TechSource https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; create the Clamp restraints.

n Start ENOVIAV5VPM File  Edit View Insert Tools Window Help & x

[ |[ao <J[awo <J[awo J[aurf[aiNone -[s# S ' 'ERE B 8 ' SL4SF PSS QT 88 L

'b finalysis Manager » |
i‘ ;-';.6 Links Manager.1 @
- ) e @@@@»%m@z .@, 5

a) Pick the b) Select the

Clamp icon clamp surface

LB+ »lag

Clamp e

4

Name | Clamp.2

Supports @
C) Ple OK ® 0K l OCanchl

4

4

“if e B O @

4

BND TechSource https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; create the Sliding Pivot

restraints.

n Stat ENOVIAV5VPM File  Edit View Inset TJools  Window  Help

Iﬁ[Auto __”Auto _JIAuto _“Au1_“~u_“None _I§ hS

a) Pick the
Sliding Pivot |
icon

Smooth Virtual Part.30.1

Virtual Part.30.2

e) Repeat steps
a-d for the next
clamp/pivot
Virtual Part

BND TechSource https://bndtechsource.wixsite.com/home

@ . B 8B egee; BHSS & T b

b) Select the
clamp/pivot
Virtual Part

Name | Sliding Pivot.3

Suppors B
Axis System

Type IGIobaI j
[ Displ.

c)SetYtol

Released n
x]o
i
z|o

d) Pick OK [~ =9 Sl

L=

o)

46§i © = 1%4&10 =4 L§‘Q 57 LS &

S

&

& 18

X
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EJ Sstat  ENOVIAVSVPM File

Analysis Manager

- 'L';'a Links Manager.1

+
« Generative Structural Analysis; create the Load.
Edit View Insert Tools Window Help x
[ -Jfauto [Auto ~][Auto  ~][au <[Au ][None -] S . B, B L LES<<F D HFIS & B @6 [
T
a) Pick the i
Force Density il
icon Ik‘,l
Avﬁ
Force Density D... = Av
Name | Force Density.2 @ ‘
supports IS | ll <
TypelslGI);b::n Z] zv;
c) Set Z to 8 |
b) Select the Q|
end of the &
swing arm B |
5]

BND TechSource

d) Plck OK ® OK l OCancell

https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; Compute the analysis.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

a) Pick the

Compute icon

sh.1:Torsion Bar

b) Select the

Analysis Case
Solution selection

B -|[ate [Auo <|[Auo <] [Au +][Au][None ~]=¢ (S EI n BB £<2<4F DHES @y @

IAnalysis Case Solution Selecll

C) P|Ck the Statlc Solution(s) to Be Computed

Static Case Solution.2

Case Solution

4 Preview

d) Pick OK [ ToL06]

BND TechSource https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; Compute the analysis.

n Start ENOVIAV5VPM File Edit View Insert Jools Window Help - & X

0 e e s s G 2 L BB S<44<4S BDPSS QB 6 & |

Computation Resources Estimation

10.05 5 of CPU
| 1.66e+003 kilo-bytes of memory
[ 5.04+003 kilo-bytes of disk

Do you want to continue the computation?

ed ﬁbq&go = ;,4§,s.6 sW a0

Q

. . Total computing time 0:00:01 *
3 = e) PICk Yes and Walt for Operation Name Elapsed Tin A @"f

: = H Constraint Computation 0:00:00 @
A the com pUtatlon to run. Stiffness constraint condensati... 0:00:00 ) |
'+ Static Case Solution.2 Singularity computation 0:00:00 é, |
Constraint Computation 0:00:00 s |

+ &1L 5.2 <

< v
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- v |Aut

0 jIAuto
er

« Generative Structural Analysis; Show results of the analysis.
n Start ENOVIAV5VPM File Edit View |nset  Tools Window  Help - & x
| | | | s P A = I Y [ (R LSS d PSS & ' @8 [
i . a) Pick the ump
L] RERAARN L Displacement %7 &3
)CTR ahedron Mesh.1: Torsion Bar icon 4 "‘_'
Translational displacement vector, » j
X
3,
Av
b) Notice the max. Sl
displacement at the <
specified load. 2.
0436 ﬁ
s 8
On Boundary —]
o
&,
5]
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« Back to the Torsion Bar CatPart to de-activate the straight
portion and activate the bent portion.

n Start ENOVIAV5VPM File  Edit  View Insert Tools Window Help

I e | | e | e RABB ' & =co

a) de-activate
the straight
portion

ROBSQCH @S L L W\
@[@‘Qﬁﬁ@mg‘@‘@]“@\é_[\-‘\1‘;“ e
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« Back to Generative Structural Analysis; Compute the analysis.

EJ Stet  ENOVIAVSVPM File  Edit View Inset Tools  Window  Help

[ e e [ i Jet S [l ip e B8 lsddas g es @l gl

X
[ e a) Pick the
A e Compute icon

h.1:Torsion Bar

b) Select the

Analysis Case
Solution selection

IAnaPysis Case Solution Selec‘LI

C) P|CK the Statlc Solvution(s) to B.e Computed
Case Solution Static Case Solution.2

BND TechSource https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; Compute the analysis.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

'E nalysls Manager

1:Torsion Bar

Computation Resources Estimation

0.1
[0.07 s of CPU

0.

| 2.09e+003 kilo-bytes of memory

| 6.96e+003 kilo-bytes of disk

Jirtual Part.30.2

Do you want to continue the computation?

e) Pick Yes and wait for
the computation to run.

BND TechSource https://bndtechsource.wixsite.com/home
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Total computing time 0:00:01
Operation Name Elapsed Tin A
Constraint Computation

Stiffness constraint condensati...

Singularity computation

Constraint Computation
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« Generative Structural Analysis; Show results of the analysis.

n Start ENOVIAV5VPM File Edit  View Insert Tools Window Help - [l i %

IAuto ~[Aute <][Aute ~|[Au <] [Au~][None <] 8 i ' g (, ELE <447 DySS Ny % @ &

‘1- Ele estraints oads N .
=4 2Bl © S @ 5) pisplacement = )

icon e
o

Translational displacement vector, j

412 7{{
Av
b) Notice the max. S %
displacement at the 65 ©
specified load. 1.24 -
0.824 2
0412 Y

0 ‘9

On Boundary .

Q
&,
‘a.)v
E’v

@
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» Generative Structural Analysis workbench; create a new
Static Case d25 Roll for the diameter 25mm Torsion Bar.

Start  ENOVIAV5VPM File  Edit  View [NLELSM Tools Window  Help

-vIAuto L”Auto L”Auto L]W

{} Static Case
8% Frequency Case
f Buckling Case
& Combined Case
P static Constrained Modes
A Preprocessing Case
A Solution Case

W ol

Envelop Case 7
# i
4‘
sh.1: Torsion Bar @
<>
Q‘
Static Case IQ
Restraints: @ New O Reference '
i Loads: @ New O Reference Q
[J Mutti Loads: %
d Masses: @ New O Referenc b) P|CK OK = 1
<@
4 Hide existing analysis cases =y
Awo— &v
| & Cancel I &

‘4
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» Generative Structural Analysis workbench; Create Smooth
Virtual Part for center restraint.

Start  ENOVIAV5VPM File Edit View Inset TJools  Window  Help

[ z”Auto ﬂlAuto Z”Aufo ;]IALN;] [L_uﬂlNone l]§ u‘\.

Restraints n Loads n
fd R REC IR

L BhE  S<4dG S BP9 S QI 5@k

- a) Pick the Smooth

L- } Finite E el, . ¥
il Virtual Part icon

b) Select the
center bar
surface

Name | Smooth Virtual Part.168
Supports
Handler[No selection

m @ OK l OCmceII

BND TechSource https://bndtechsource.wixsite.com/home
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» Generative Structural Analysis; Create the User-defined

Center restraint.

Start ENOVIAV3VPM File Edit View |Inset  Tools Window  Help

[ ] l”Auto l”Auto L”Auto ﬂlAm:_”Au(leon: L]§ u‘\‘

Restraints u
2

'& F\ nalysis Manager
'

a) Pick the
User-defined
Restraint icon

b) Select the Smooth Virtual
Part for center restraint

i Smooth Virtual Part.d30.2

- 2 Smooth Virtual Part.168 C) Un-pic:k Restrain
& Materials.1 . ROtaUOn l

d) Un-pick Restrain
Rotation 2

BND TechSource https://bndtechsource.wixsite.com/home

L BB S<44<4s DS9S QT

o

o)'s

Name | User-defined Restraint.18

Supports 2

Axis System

Type |Global
[ Display locally

d Restrain Translation 1
d Restrain Translation 2

Id Restrain Translation 3

' | Restrain Rotation 1
I3 Restrain Rotation 2

{_] Restrain Rotation 3

o d I aCancell &

E

O @ HEHID $o & i

e) Pick OK
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« Generative Structural Analysis; Create the Sliding Pivot

.
restraints.

|§tar! ENOVIAV5VPM File Edit View Insert Tools Window Help - & X

B [t ~|[Ato <|[Aute o[Au <][Au |[None  ~|=5¢ S

Restraints [ Loads B virtual... || (-3
0% ov@os M as

& |

a) Pick the =

Sliding Pivot ]

con b) Select the iy
clamp/pivot o

Use the existing Virtual Part 4
clamp/pivot N
Virtual Parts Name | Sliding Pivot.164 -

Supports B ®

Axis System Ov
Type |Global ~| 2,
e) Repeat steps W o
a-d for the next c)SetYto1 .
clamp/pivot ~

Virtual Part e hd

estraints.3 &
Y|1 (4 -
> Sliding Pivot.160 a’.i
vot,161 ] ?&.':
d) Pick OK | @cancel| | @ 1
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« Generative Structural Analysis; Create the Loads.

Start  ENOVIAV5VPM File Edit View [nset Tools  Window  Help - &
= vIAuto L”Auto LHAU(O L”Aij;u!_.”None L]§u‘\ | | E;‘ "‘_ & g@éé"g @ @’-’ ‘Q -é J L gt % ‘

WEnalysis Manager

lm‘“ unka'n??fr1 virtual.. Bl &
¢ ]
=y |
a) Pick the
Force Density "l
icon 3
kvﬁ
. S,
s /N
» IName | Force Density.423N.1 2
e) Repeat steps a-d , suppors TS 53]
and make the force s System b |
- TypeIGlobal L] @
nega::ilve fOI' the b) select the . [ Display locall @v‘
opposite swing arm enc_i of the o SetZ to 5
swing arm ;
Q
&)
z[43N f’.@
s
@ ok | Scancel| I 2 ) |

d) Pick OK

<
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« Generative Structural Analysis; Compute the analysis.

Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

[ ] L] IA L] | Auto
= LI L el

uto
T

B rIE €

, ) Pick the
4 Compute icon

b) Select the
Analysis Case
Solution selection

IAnalysis Case Solution Selec\il
Solution(s) to Be Computed
Static Case Solution.d25_Roll

¢) Pick the Static

. 4 Preview
Case Solution d) Pick OK o5 o e

BND TechSource https://bndtechsource.wixsite.com/home
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« Generative Structural Analysis; Compute the analysis.

Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - &8 X
- - ]Auto jIAuto leuto L“AML”LMJINDM LI§ v‘\'
= & PN CiEmeEnUvioueEnl

SJ')

‘&!0 €>‘.‘§!6‘1§7 ] R

e) Pick Yes and wait for

the computation to run. D
liding 161 3 Estimation .
20 Sliding 1
[5sofcPu "\ Q@
[3.19e+004 kilo-bytes Total computing time 0:00:02
| 3.84e+004 kilo-bytes of disk Operation Name Elapsed Tin A é
Constraint Computation :00: -
Stiffness constraint condensati... &
= = Singularity computation v
Do you want to continue the computation® Constraint Computation &.
k|
< -
<
v
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« Generative Structural Analysis; Show results of the analysis.

Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - |2

I e e e e e seE)sLs s aeds @ b ok

estraints oads V . i |
1:Torsion Bar § I ; a) P|Ck the @
> 4 AR Displacement |

icon

)

Translational displacement vector. 3
mm
4,53
4.07

2.7

<

b) Notice the max.

displacement at the
specified load.

1& &0 @ H$§.&6

0453
0

On Boundary

il

G B @ @ B

L
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« Back to the Torsion Bar CatPart to de-activate the straight
portion and activate the bent portion.

n Start ENOVIAV5VPM File Edit View Inset  Tools Window  Help

‘ - v IAuto L”Autc L”Auto LIVIAijAU‘;“ND"E L]§ H; aa “x EI {@5 {D'%

a) de-activate
the straight
portion

AOROQCS i mS el uluN-
RR2DBEAMBBDH B oo
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— +
« Back to Generative Structural Analysis workbench; delete
existing Center restraint and Smooth Virtual Part.
Start ENOVIAV5VPM File Edit View Inset  TJools Window  Help - & x
S— <[ hee Fst S B AR E BLE LSS S PSS KRB &
'@
a) Right-click the
existing Center L‘-
restraint and delete .
A'r.
T ©
_-}-jide/Shcw space O-x
Properties Alt+Enter g'
 Other Selection.. &
?‘ Cut Ctrl+X N
b) Delete the %‘”? o 5l
existing :
Smooth Virtual &,
Part for the User-defined Restraint.18 object 4 F)"
center restraint g.

‘4

https://bndtechsource.wixsite.com/home
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* Generative Structural Analysis workbench; create Smooth
Virtual Part for center restraint.

Start  ENOVIAV5VPM File Edit View Inset Tools  Window  Help

- - lAuto L”Auto L”Auto L”Aw;”:-ui_-”None L]§ \.}
i 7

@ o BLE S<444s 0599 QIS 8k

=31

a) Pick the Smooth ;
Virtual Part icon : 3
k"

'y

A'E

@

O’l

b) Select the center 2,
bar surface @)
. .

Smo... = X O
Name oot vimuaipon 55| [l 1
Supports v«-.-,':E
HandlerW .&:i
C) PICk OK — OK | OCanch & > |
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« Generative Structural Analysis; create the Center restraint.

I Start ENOVIAV5VPM File Edit View Insert Tools Window Help

(R ][~ =] 2 fere =] 8 Lo ELE <444 DP9 QB 8k

=B rIec JUET T

aint '@
h.1:Torsion Bar
g |
a) Pick the
. 5
User-defined ’
Restraint icon
k‘v
b) Select the Smooth Virtual i ol b
Part for center restraint Name | User-defined Restraint.19 $-
Suppors N G
Axis System <>
Type |Global ~ h|
[ Display locally @v
&
¢) Un-pick Restrain — )
ROtatlon l I3 Restrain Translation 2 Q
4 Restrain Translation 3
* | Restrain Rotation 1 .
d) Un-pick Restrain e) Pick OK
Rotation 2 &l
I %
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« Back to Generative Structural Analysis; Compute the analysis.

Start ENOVIAV5VPM File Edit View  |nsert Tools Window Help - &

;“Auto __:”A.«uto _vJIAuto _vJIAm_v_”;m;”None l]§ ».5 @ {;g "J &‘g ééégg @ @ ’ § Q 'é L E % %}:

K FIfEE ()

a) Pick the
Compute icon

b) Select the
Analysis Case
Solution selection

lAnaIysis Case Solution Selec‘ll
Solution(s) to Be Computed
Static Case Solution.d25_Roll

¢) Pick the Static
Case Solution

& Cancel I

BND TechSource https://bndtechsource.wixsite.com/home
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Start

« Generative Structural Analysis; Compute the analysis.

ENOVIAV5VPM File Edit View |Inset  Jools Window  Help

ﬂlAuto L”Auto L“Auto j[Amleu*;llNone jg \.5

=" CITIILE CIENMEr MUUEL |

BND TechSource

irtual Part.d25.1

13l Part,d25.2

Computation Resources Estimation

e) Pick Yes and wait for
the computation to run.

Do you want to contms Qputation?

https://bndtechsource.wixsite.com/home

Total computing time

0:00:01

Operation Name

J Elapsed Tin A

Constraint Computation
Stiffness constraint condensati...
Singularity computation
Constraint Computation

<

0:00:00
0:00:00
0:00:00
0:00:00
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« Generative Structural Analysis; Show results of the analysis.

Start ENOVIAV3VPM File Edit View |nset  Tools Window  Help - || &%
Nv IAuto ‘;”‘A.uto L”Auto l”Au‘:”;.m;“None jﬁu(\' I . | % C &g ggéég @ ﬁ"§ Q 'b | . & .
Restraints x oads Y . g
sh.1: Torsion Bar : . . a) P|Ck the @
a1 = Ll @5 @ 7] Displacement L =
icon s
i |
Translational displacement vector. ;j
Part.d25.1 ‘fa; l«,
Part.d25.2 -
4‘5
b) Notice the max. 4
displacement at the @
specified load. b
g‘
éj -1
On Boundary . |
Q
%,
a_
&,
.ntu:w‘u,d?SHn:le & |
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« Back to the Torsion Bar CatPart to activate the straight
portion and de-activate the bent portion and change the
diameter to 30mm.

EJ stat  ENOVIAVSVPM File  Edit View Inset Tools  Window  Help i U5 e

=[x P st

c) Change the -
diameter to . =
30mm i

= ¥

The clamp/pivot surfaces
automatically adjust due
to the formula applied to
the offset plane.

&=
&7

Edit Parameter ?

X

| lGeometrical Set.1\Plane.5\Offset | 50mm Eiﬁ]
@ OK | JCancell i

K}

£
-

A

.

4@@@@(QQ16 4n 1mg4

‘e
.
.
.
0
g
3
‘e
0

7

R|P| 2

b) activate the
straight
portion

|[Geometrical Set.1\Sketch.1\Radius.1\Radius 4 ¥

Dictionai Members of Parameters Members of All

A |'Geometrical Set.1\Sketch. 1\Activity A
‘Geometrical Set.1\Sketch.1\AbsoluteAxis\
‘Geometrical Set.1\Sketch.1\Radius.1\Radi

Design Table
Operators
Pointer on value function Length ‘Geometrical Set.1\Sketch.1\Radius, 1\Actin
Point Constructors CstAttr_Mode ‘Geometrical Set.1\Sketch.1\Radius.1\Mod
Law Line “Geometrical Set.1\Plane. 1\ Offset’
Operations Constructors ¥ |Angle ¥ |"Geometrical Set.1\Plane.1\Activity" i

< > < >

|

@ 0K l ‘Cancell

Renamed parameters
Boolean

a) de-activate
the bent
portion

R VABEAMNSDM [
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+
« Back to Generative Structural Analysis workbench; delete
existing Center restraint and Smooth Virtual Part.

Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - || ]
][ JfNone <] ¢ (S 8 . 8

T — Loads Virtual.. n ’@

-4 a?* O% T BO @z

a) Right-click the j
existing Center s
restraint and delete 7y
4?

53]
o;’
Center graph Qv

Reframe On ‘9

ﬁide/Show space .

b) Delete the = g i

existing M cut B Ctrl+X 2
Smooth Virtual (123 Copy Cal+C &
Part for the - @
center restraint % |

Delete Del &

;@ _Rol ;
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» Generative Structural Analysis workbench; create a new
Static Case d30 for the diameter 30mm Torsion Bar.

Stat  ENOVIAV5VPM File  Edit  View QQUEC S Tools  Window Help 8 x

ﬂwo <o J[Avo ][Al | 2ee BLE S<<<s Dpe9 ' QI & @

{} Static Case

*CML 3 a) Pick Static Case cCase |pme fé&

) P static Constrained Modes 4 & |
A Preprocessing Case =
A Solution Case :

¥
# Envelop Case j
ke
d‘
4":
@
<>
Q‘
Static Case @
" 3 Restraints: @ New O Ref .
C) H|de the Stath .-es raints: ew erence
4 Loads: @ New O Reference Q

Case_d25_Roll .

[J Multi Loads: -

d Masses: @ New O Reference b) PICk OK ?’

4 Hide existing analysis cases f)“-
‘ @ OK | & Cancel I B

L}
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* Generative Structural Analysis workbench; create Smooth
Virtual Part for center restraint.

Start ENOVIAVSVPM File Edit View Inset  Tools Window  Help

-L”Auto ;”Auto ;”Auto l”AmL”.‘__mL“NQnE j§ N.S
W Enalysis Manager v

- 5% Links Manager.d Restaints »@ |

Lo ELE <4445 BESS & B bk

n Mesh.1: Torsion Bar £ , |
a) Pick the Smooth *
Virtual Part icon 5

%'

A‘!

4!&
@

Q‘

b) Select the z-

center bar |

surface L
Smo... = X o

Namem ‘é |

Supports -a_.)"f

HandlerW ?&:—

c¢) Pick OK ~Q 0k | & Cancel| a'j
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« Generative Structural Analysis; create the Center restraint.

Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

-L“Auto :JIAuto L”Auto L”Am:”-’-ui_v”None _ﬂﬁv\

W HEnalysis Manager

L ELE <444t D SIS &R Y8

"’L"&‘a Link ’@
: Torsion Bar i 3
a) Pick the
User-defined 2
. 3
Restraint icon
s
. \ User-defined Re.. — A'
b) Select the Smooth Virtual P\
Part f t traint Name |ser-defined Restraint.20 -
art Tor center restrain T @ &
Axis System <
Type |Globa| L] Y |
[ Display locally 9"
&)
¢) Un-pick Restrain S [)
. < Restrain Translation 1 |
ROtatlon 1 d Restrain Translation 2 Q@
I3 Restrain Translation 3
[ Restrain Rotation 1
d) Un-pick Restrain I Yestmin oion 2
Rotatlon 2 t_| Restrain Rotation 3 g‘
@ 0 | @ Cancel I z b |

BND TechSource https://bndtechsource.wixsite.com/home



BND TechSource

« Generative Structural Analysis; create the Sliding Pivot
restraints.

Start ENOVIAVSVPM File Edit View |Inset  Tools Window  Help =
B [ [ e S S Bl i  BLE s<4dgs Dass Qv lgg

W Enalysis Manager

a) Pick the
Sliding Pivot
icon b) Select the
clamp/pivot
Virtual Part

Sliding Pivot ==

Namelblldlng Pivot. 163

Supports Bha |

Axis System
e) Repeat steps pe [Globa <]
a-d for the next 22 0) SetYto 1
clamp/pivot
Virtual Part Retessed)) A"

x|o

11 1

d) Ple OK OK I OCancdl
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« Generative Structural Analysis; create the Loads.

Start  ENOVIAVSVPM FEile Edit View  |nsert

Window  Help

-5 Links Manager.1

esh.1: Torsion Bar

e) Repeat steps a-d
and make the force
negative for the
opposite swing arm

BND TechSource

-leuto L”Auto L”Auto l”Amlll:.mleone jﬁu\'

a) Pick the
Force Density

b) Select the
end of the
swing arm

https://bndtechsource.wixsite.com/home

icon

B LE S<44Gs B F9S QB[ 5 e

Force Density D... &2

Name | Force Density.877N.1

Support Bl
Axis System

Type |Global ~|

[ Display locall

c) Set Z to

o0 sl xlagan

‘4

4

s e Bl @ o B

o

d) Pick OK 9 oK | 9 Cencel|
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« Generative Structural Analysis; Compute the analysis.
Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help | R 3¢
]Am leuoleuto | o | e P A, [ LE <SS E DPIS QI g
d sh.1: Torsion Bar Restraint ‘ a) Pick the ’@
{ Compute icon ~
=3
7
]
k':
| )= &,
ediiali b) Select the 4
~ Analysis Case @
Solution selection 5
9"
‘9 .
=
Static Case Solution._d30_Roll
&,
¢) Pick the Static @
= 3 Preview =1
Case Solution d) Pick OK U pal— g,'

4
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Start

BND TechSource

« Generative Structural Analysis; Compute the analysis.

ENOVIAV5VPM File  Edit

View

Insert

Tools

Window Help

rtual Mesh.170

§ Estimation

[3sefcrU N \\
[2.37e+004 kilo-bytes™

| 2.92e+004 kilo-bytes of di

Do you want to continue the computatio

https://bndtechsource.wixsite.com/home

Total computing time

0:00:02

Operation Name

Elapsed Tin A

Constraint Computation
Stiffness constraint condensati...
Singularity computation
Constraint Computation
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« Generative Structural Analysis; Show results of the analysis.

Start  ENOVIAV5VPM File Edit View [nset  TJools  Window  Help - 8 x

estraints oads V4 . " v
" il a) Pick the o
=1 2 © . @ N Displacement = |

icon

Translational displacement vector. 3 |
mm
453
4,08 b

b) Notice the max.

displacement at the
specified load.

1&40 €> A§.&§ 1

0.453
0

On Boundary

I M W——}

M e B O e

“
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« Back to the Torsion Bar CatPart to de-activate the straight
portion and activate the bent portion.

n Start ENOVIAV5VPM File  Edit  View Insert Tools Window Help

I e | | e | e RABB ' & =co

a) de-activate
the straight
portion

ROBSQCH @S L L W\
@[@‘Qﬁﬁ@mg‘@‘@]“@\é_[\-‘\1‘;“ e
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Start  ENOVIAV5VPM File  Edit  View

- || -

re. N d El

CTREE Tetrahedron

irtual M

irtual M

+
« Back to Generative Structural Analysis workbench; delete
existing Center restraint and Smooth Virtual Part.

Inset  Tools Window  Help - 8%

[ [z o et ini BLE <444 DPIS Qg
: Torsion Bar Restraints ’@

3
a) Right-click the ke

existing Center Yy
restraint and delete N

i ©
Ov‘
Alt+Enter e'

x gther Selection... - Igj

b) Delete the B - e e

existing 0 9

Smooth Virtual =
Part for the Delete Del b
center restraint User-defined Restraint.20 object f’v
S

é

BND TechSource
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* Generative Structural Analysis workbench; create Smooth
Virtual Part for center restraint.

Start ENOVIAV5VPM File Edit View Inset  TJools Window  Help

ﬁlAuto ~|[acto <|[aute  [Aut +|[Aur ~][None  ~]= S

a) Pick the Smooth
Virtual Part icon

b) Select the center
bar surface

Smo... = X

Name Emooth Virtual Part.171
Supports

d'er ==
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« Generative Structural Analysis; create the Center restraint.

Start ENOVIAVSVPM File Edit View |Inset  Jools Window  Help - &

'—':]IAuto_”Auto v|[Auto o][Au v |[Aur <[[None  ~]=F (S AN (8 B 8 éééé~§ J @@’,g @ -b | = & &

1:Torsion Bar D@
i |
a) Pick the
User-defined g
Restraint icon
ls,
b) Select the Smooth Virtual UErgemIRe. = 3,
Part for center restraint Name [[ser-defined Restraint.2 4,
Suppors Al
Axis System <
TypelGIobaI j Y|
[ Display locally Q-
&
¢) Un-pick Restrain R )
ROtatlon 1 i3 Restrain Translation 2 O
{4 Restrain Translation 3
t | Restrain Rotation 1
d) Un-pick Restrain :“ :°'°*f°"§ v
. estrain Rotation s |
Rotation 2 .
3 @ OK l @ Cancel | l & b |
+ ¢l v
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« Back to Generative Structural Analysis; Compute the analysis.

Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help -
j==| vv]Auto L”Auto _leAuto l”Aui:“{.mleone LI§ v‘\' E ?E'L; A & éé é Q ..§ @ @ ’—§ Q -é J L“_ E % %Z
2. N

nd Elements

: Torsion Bar a) Ple the
4 Compute icon

b) Select the
Analysis Case
Solution selection

4®1(> & 4§‘6 ‘W W e

lAnalysis Case Solution SeIeEZj
Solution(s) to Be Computed
Static Case Solution._d30_Roll

estraint.21

4

c) Pick the Static
Case Solution

4

4

& Cancel l

Gife B © o &y

4
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« Generative Structural Analysis; Compute the analysis.

Start  ENOVIAV5VPM File

Edit  View Inset  Jools Window  Help

-

BND TechSource

<[Aute <] [Aw <] [Au <][None ~]=? &8

e) Pick Yes and wait for
the computation to run.

Do you want to con

https://bndtechsource.wixsite.com/home

Total computing time 0:00:01
Operation Name Elapsed Tin A
Constraint Computation

Stiffness constraint condensati...

Singularity computation

Constraint Computation

<

_1,&40 = ‘,§,6 ‘W N L

‘*‘Iﬂ‘si 8 ¢ @ 5

X

4

4

4
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« Generative Structural Analysis; Show results of the analysis.

Start ENOVIAV5VPM File Edit View Inset  Tools Window  Help - 8 %

e e e e s S8 SHE] LS sdgas npes QB ek

Restraints Oads N i !
g a) Pick the m k
-4 2B ©% Q) Displacement \,

icon =3
ir |
Translational displacement vector. 48 _‘]
L]
3,
b) Notice the max. A,g
displacement at the 57
specified load. 1.29 =
0.86 9 |
043 & |
0 ‘Q |
On Boundary .
5]
5. &,
'E‘ilv;
: Y
@
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* We have proven through FEA that shape change does indeed
affect the spring rate of a torsion bar in both Bump and Raoll.

Prove: Shape change affects the spring ' vl -
rate of a torsion bar —
. &
2115 | N d

_ 47.547 T__—:—__f.-;l:';';‘:'—.-:-\_"_-;ﬂ 2\
- inch m mm L —gl
H(d14 - d24)G 0.172 | 0.0044 | 4.36 0 LT
—F —
Spring Rate (k)
Dia. | Force straight bent
mm N S{mmlfﬂfmm & (mm)f| N/mm

25 211.5 | 4.36 48.5 4.14 31.1

Bump 30 A38.5 4.36 100.6 4,12 106.4
in Ib in | Ib/in in | Ib/in Notice the spring rate
0.984 | 47.55 | 0.980 | 1.9 0.163 | 291.7 increases (approx.
1.181 | 98.58 | 0.980 | 4.0 | 0.162 | 607.7 5.5%) for the bent
) torsion bar.
Spring Rate (k)
Dia. | Force straight bent /\ 4

mim N__ |5 (mm)[ N/mm ) 5 (mm)f N/mm ; \,«,

25 [ 423 [ 453 [ 934 [ a3 [e81 | ==L i
Roll | 30 | 877 | as3 [1986) 23 (20ao] E T\/ = .
in Ib in Ib/in in Ib/in 8
0.984 | 95.09 | 1.018 | 3.7 | 0.170 | 560.4 T L_ .
1.181 | 197.16| 1.018 | 7.6 | 0.169 | 1164.6

BND TechSource https://bndtechsource.wixsite.com/home




%9 BND TechSource &

s Conclusion:

This i1s an example of how to use CATIA Generative
Structural Analysis to prove shape change affect the
spring rate of a torsion bar.

We hope this analysis proves useful for those who
need to show a Torsion Bar Analysis.

As always, we are open to any discussions this may
bring.

Please subscribe to our YouTube channel! l‘
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