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= The following licenses are required to create this

DMU Kinematic simulation:

Digital Mockup Kinematics
Mechanical Part Design
Generative Shape Design
Assembly Design
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= To create this DMU Kinematic simulation, we
must begin with several known parameters.

= Knhown:

= All suspension “hard points”.
= Pivot points and lines
= Angles of axes and planes
= Min/Max Command values
= Driveshatft rotation (-720deg, 720deg)
= Shock down/up (-49.5mm, 35.5mm)
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Vehicle Suspension Hardpoints

Rear Suspension

Scrub (Pivot) Radius = 162.3 mm
Kingpin Inclination Angle = -7.1 deg
Caster Angle = 1.2 deg
Mechanical {or caster) trail {if applicable) = 6.83 mm
Toe Angle = -0.01 deg +/- 0.10 deg
Camber Angle = -0.18 deg +/- 0.5 deg

Knuckle Attachment Points relative to Suspension Analysis Axis

Warious links and arms depend upon the Rear Suspension configuration.
(i.e. Dependentvs. Semi-Independent vs. Independent Suspension)

Configuration: GM 5-link Independent Rear Suspension (axle half-shaft acts as 5th link)

List each Knuckle Attachment Point relative to Susp Analysis Axis = (%, v, 2)

Camber Strut Pivot Point {(inboard) = (x, v, z)

X Y Fi
Camber Strut Pivot Pt {inboard) = mm
-2486.13) 153.90 | 201.63
Camber Strut Pivot Point (outboard) = (x, v, 2)
X Y i
Camber Strut Pivot Pt (outboard) = mm
-2486.14) 60367 | 187.51
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Tie Rod Pivot Point {inboard) = (x, v, z)

Tie Rod Pivat Pt (inboard) = mim
-2687.5 | 3000 [ 30436

Tie Rod Pivot Point {outboard) = (x, v, 2)

Tie Rod Pivot Pt (outboard) = mm
-2687.6 | 526.35 | 28872

Upper Trailing Arm Pivot Point {forward) = (x, v, 2)

! Y il
Upr Trailing Arm Pivot Pt (forward) = mm
-2158.46| 528.78 | 410.39

Upper Trailing Arm Pivot Point {rearward) = (x, y, z)

X Y £
Upr Trailing Arm Pivat Pt (rearward) = mm
-2437.84| 52878 | 407.14

Lower Trailing Arm Pivot Point (forward) = [x, v, )

X Y i
Lwr Trailing Arm Pivot Pt (forward) = mm
-2122.80| 52878 | 31257

Lower Trailing Arm Pivot Point (rearward) = (x, v, Z)

X Y z
Lwr Trailing Arm Pivot Pt (rearward) = mm
-2438.99| 52878 | 24255
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U-Joint Pivot Point (inboard) = (x, v, 2)

X Y il

U-Joint Pivot Pt (inboard) = mm

-2433.90| 197.89 | 33918

U-Joint Pivot Point {outboard) = (x, v, 2)

X Y il

U-Joint Pivot Pt {outboard) = mm

-2488.91| 620.91 | 325.90

Knuckle/Brakes

Hub Dimensions:

(i.e. hub diafthickness, pilot dia, hub face to knuckle, stud sizelcircle dia, etc.)

See CAD Data

Brake Rotor Dimensions:

Rotor Thickness = 26.0 mm
Rotor Diameter = 305.0 mm
Inner Face of Hub to Inner Rotor Surface = 42.0 mm
Inner Hub Diameter = 182.0 mm
Outer Hub Diameter = 202.0 mm
Center Hole Diameter = 70.0 mm
Brake Caliper to Wheel {min clearance) = 41.2 mm
Brake Drum Dimensions (if drum brakes)

(i.e. drum dia/depth, ctr hole dia, inner hub face to inner drum surf, etc.) n/a
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Springs/Shock Absorbers

[i.e. Wire dia., OO0, Active coils, [nactive coilz, Free length, Ground ends, 4

Spring Dimensions:
See CAD Data

Spring Rate = 122 5 MN/mm
Shock Absorber Adjustable Damping (see chart)
Shock Absorber Type: Strange - Double Adjustable Coil-over - 55003
Extension Length = 326.10 mm
Compressed Length = 24130 mm
Stroke Length {without bump stop) = 85.34 mm
Bump Stop (length) = 1430 mm
Shock Mounting Pivot Points relative to Susp Analysis Axis = (x, v, z)
X Y Fi
Shock Upper Pivot Point = mim
-2330.68) 36345 | 40843
_ _ X Y Fi
Shock Lower Pivot Point = mm
-2421.97) 47059 | 15370
Spring and Shock Installation Angle = T0.6/72.9 deg
Spring and Shock Absorber Motion Ratio @ Ride Ht = 0.728 unit/unit
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ARB (anti-roll bar)

ARB (anti-roll bar) Dimensions:

Virtual torgue arm (A): 216.15 mm
Length of center (B): 819.91 mm
Physical torque arm (C): 226.50 mm
0D in millimeters: (D) 20.00 mm

ID in millimeters: {if hollow) 0.00 mm
ARB (anti-roll bar) Spring Rate = 29.20 M/mm
ARB (anti-roll bar) Motion Ratio @ Ride Ht = 0.749 unit/unit

ARB Bushing Rates (per deflection at loads)

Design Results

Tire Envelope = (see CAD Data)

Tool Clearance = (see CAD Data)

Routing Clearance (i.e. hoses, brake lines, fuel lines, electrical, etc.) = (see CAD Data)

Roll Center Height = 23.39 mm

Anti-squat Instantaneous Center relative to Susp Analysis Axis = (x, v, 2)

Anti-squat Instant Center = X M ‘ mim
-1654.6| n/a 416.25

Wheel Rate incl ARB = 81.31 N/mm

Ride Rate incl ARB = 63.26 N/mm
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Step 1: Understand the
suspension system
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= Begin with the completed Rear Suspension
Assembly.

= This will help to understand all the pivot and links
within this 5-link system.

https://bndtechsource.wixsite.com/home
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1) The Differential and all

its immoveable attached

parts would be the Fixed
part in this simulation

2) The Input Yoke will rotate
with a gear (with command)
reduction ratio to the Output
Yoke

3) The Inner U-joint
will rotate (pivot)
within the Output Yoke

| 4) The Halfshaft will
rotate (pivot) about
the Inner U-joint

-

5) The Halfshaft will
rotate (pivot) about
the Quter U-joint

7) The Hub Assy will
rotate within the
Knuckle Assy

Link 1 — Halfshaft Assy:

& Rotates and attaches
Fixed Part to the Knuckle.

6) The Outer U-joint
will rotate (pivot)
within the Hub Assy

BND TechSource https://bndtechsource.wixsite.com/home
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_ | Link 2 — Upper Trailing Arm:
| Link 3 — Lower Trailing Arm:

8) The Upper Trailing
Arm will rotate
(pivot) on this

Knuckle axis

Attaches the Fixed Part to
the Knuckle.

9) The Upper Trailing
Arm will rotate
(pivot) on this Fixed
axis

11) The Lower Trailing
Arm will rotate
(pivot) on this Fixed
axis

10) The Lower Trailing |
Arm will rotate
(pivot) on this

Knuckle axis
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Link 4 — Camber Strut Assy:
Link 5 — Tie Rod Assy:

Attaches the Fixed Part to
the Knuckle.

13) The Camber Strut
Assy will rotate
(pivot) on this Fixed
axis

a' 15) The Tie Rod Assy
will rotate (pivot) on
this Fixed axis

12) The Camber Strut D
Assy will rotate P
(pivot) on this
Knuckle axis

14) The Tie Rod Assy
will rotate (pivot) on
this Knuckle axis
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ks .. | Shock Absorber:

18) The Upper Shock
Absorber will rotate
(pivot) on this Fixed
axis

Attaches to the Knuckle to
the Fixed Part.

Ay
%

17) The Upper &
Lower Shock will slide
(with command)
along their center axes

16) The Lower Shock
Absorber will rotate
(pivot) on this
Knuckle axis
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Anti-roll Bar (ARB):
ARB End Link Assy:

Attaches to the Knuckle to
the Fixed Part .

20) The ARB End Link
Body will pivot
(rotate) on this

Knuckle axis

21) The ARB LH
will pivot (rotate)
on this Fixed axis

19) The ARB End Link
Lwr will pivot (rotate)
on this ARB point
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= Understand which joints need commands.

= Min/Max Command values
Driveshatft rotation (-720deg, 720deq)
Shock down/up (-49.5mm, 35.5mm)
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Step 2: Create a kinematic
skeleton structure
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= Create a Skeleton Product and all Parts required for
the kinematic simulation.

i’ERear Susp_Kin Skeleton

ﬁqa Rear Susp_Kin_5K_Fixed Part [Rear Susp_Kin_SK_Fixed Part)

*,B Rear Susp_Kin_SK_Rear Diff Input Yoke [Rear Susp_Kin_5K_Rear Diff Input Yoke]

“.,B Rear Susp_Kin_SkK_Rear Diff LH Output Yoke [Rear Susp_Kin_SK_Rear Diff LH OQutput Yoke]

ﬂa Rear Susp_Kin_SK_Assy - U-Joint (1350 Series)-lnner [Rear Susp_Kin_SK_Assy - U-Joint (1350 Series)-Inner]

’L*‘aa Rear Susp_Kin_SK_Assy-Halfshaft (Rear Susp_Kin_SK_Assy-Halfshaft]

L
|

'ﬁia Rear Susp_Kin_SK_Upper Trailing &rm Assy [Rear Susp_Kin_SK_Upper Trailing Arm &35y

**qa Rear Susp_Kin_SK_Assy - U-Joint (1350 Series]-Outer [Rear Susp_Kin_SK_&ssy - U-Joint (1350 Series)-Outer]
,,,‘ Rear Susp_Kin_5K_Rear Hub Assy (Rear Susp_Kin_SK_Rear Hub Assy]

“43 Rear Susp_Kin_SK_Rear Knuckle Assy-LH (Rear Susp_Kin_SK_Rear Knuckle Assy-LH|

Pay attention to the
naming convention, as it
will be helpful during the

Joint creation process.

ﬁqa Rear Susp_Kin_SK_Lower Trailing Arm Assy [Rear Susp_Kin_SK_Lower Trailing Arm Assy]
‘I"-..;‘ Rear Susp_Kin_5K_Rear Tie Rod Assy [Rear Susp_Kin_SK_Rear Tie Rod Assy]

'ﬂa Rear Susp_Kin_SK_Rear Camber Strut Assy [Rear Susp_Kin_SK_Rear Camber Strut Assy]

-“aa Rear Susp_Kin_5K_Shock Absorber-Upper [Rear Susp_Kin_SK_Shock Absorber-Upper]

'*qa Rear Susp_Kin_SK_Shock Absorber-Lower [Rear Susp_Kin_SkK_Shock &bsorber-Lower]
‘I“-..;‘ Rear Susp_Kin_5K_ARB End Link Assy-Rear [Rear Susp_Kin_SE_ARB End Link Assy-Rear]

*.,B Rear Susp_Kin_SK_ARB-Rear-LH Assy (Rear Susp_Kin_SK_ARB-Rear-LH Assy]
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Create all points, lines, & planes inside each part
within the kinematic structure.

Pay attention to the
naming convention as
well as color applied to
the elements, as it will
be helpful during the
Joint creation process.
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Step 3: Create the kinematic

Joints
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s Create the Fixed Part and name the Mechanism.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Analyze  Window  Help

S — [ —x J[a P IS ROLCEEREA R ESBER

TS = 5) Pick the 1) Pick
. Rear Diff LH Output Yoke (Rear S Output Yoke Fixed Part the leed
Ssy part icon

eries)-Outer)

3) Give the New

- #

Mechanism a name

& ®

-
v
>

Mechanism Creation

2) Pick New
N Mechanism . S ok | 9 Concel|

erations

Mechanism.2, DOF=0 Mechanism: {pechanism. 1 ¥1~New Mechanism |
& Cancel |

BB POSJ
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= Create a Gear Joint between the Diff Input Yoke and

the Diff LH Output Yoke.

EJ stet  ENOVIAVSVPM  File  Edit Insert Analyze  Window  Help

|-j[£\mn leuto leu‘to lemjl;unJanne j§ \_S
Jiafie

B

View Tools

3) Or Pick
Line 1
from tree

I - Line-Rear Diff Input Yoke

5) Or Pick
Plane 1
from tree

5) Pick Plane 1
Fixed geometry

Fixed geometry

1) Pick the

2RESR@N kY EW L
3) Pick Line 1

Gear icon

Mechanism: |p‘|fc.ﬂ‘m sm.1

=]

2) Pick Create

Revolute Joint 2

Joint name: | Gear.1

Current selection

4) Pick Line 2
Diff Input Yoke
geometry

<
6) Pick Plane 2
Diff Input Yoke
geometry

I Revolute Joint 2: ’7 I

|Rctztmn directionsig

ar Susp_Kin_SK_Rear Diff Input Yoke]

Mechanism: |M€Enjh S

o]

80| Sl

| 7) Pick OK |><
e A 1

\

Joint name: | Revolute.1

4) Or Pick Line

Current selection:

2 from tree

Line 1: [Rear Susp_Kin_SK_Re Line 2: I Rear Susp_Kin_SK_Fi»

Plane ]:l,

O

6) Or Pick Plane
2 from tree

* = Line-Rear Diff Input Yoke
"= Plane-Rear Diff Input Yoke

Plane 4 I

O Centered

Plane 1: |Rear Susp_Kin_SK_FiPlane 2: [Rear Susp_Kin_SK_Re® Null Offset () Offset

Inset E

OK l L) Cancell

BND TechSource
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= Create a Gear Joint between the Diff Input Yoke and
the Diff LH Output Yoke.

n Start ENOVIAV5VPM  File Edit View  |nsert Tools Analyze Window Help

S 11) Pick Line 1

11) Or Fixed geometry
Pick Line 1 [§
from tree

I “= " CL-Rear Axle Shaft

4 - 14) Pick Plane

13) Pick Plane 1 |EF @ & EeEd s o dm -
Fixed geometry '

Iff Inp oke

10) Pick Create pu

9) Set Ratio to 3.54

13) Or 2 Diff Input Revolute Joint 1
1 from tree E“”lM&c“‘an sm. 1 I / J l

e | Gear.1
Cl frent selection

olu) ,cint'\:m I RE.-D|)tEJCthJ:,7 I
54 |F\ctat|cn directionsigy O

| 16) Pick OK [ Sl
8) Select Angle g : x

driven for revolute 1
) B 1

12) Pick Line 2 |
Diff LH Qutput [*
Yoke geometry

12) Or Pick Line
2 from tree

= 14) Or Pick Plane
-.' Ha::-a(::::a:r;r: Shaft 2 from tree

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

Joint name: IRE.,.E; ute.2

Current selection:

) iy _ 15) Pick OK
ine 1: [Rear Susp_Kin_SK_Fi» Line 2: | Rear Susp_Kin_SK_Re

Plane 1: [Rear Susp_Kin_SK_Fi»Plane 2: | Rear Susp_Kin_SK_Re® Null Offset () Offset= | Ur

Plane 3: | Plane 4: O Centered
O

& Cancel I
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s Set the Min/Max values for the Gear Joint.

n Start ENOVIAV5VPM File Edit View Insert Tools Analyze Window Help

[— [ — ][5 o s

BROCPERHLE-EDSBE

|
-Inner)

2) Set Lower Limit
to -720deg

3) Set Upper Limit
to 720deg

1) Double-Pick
the Gear Joint

Joints:
Revolute joint 2: [Revo

Define.... IRotation directionsg )

ute 1 [J Angle driven for revol

O Opposite
2

ar Diff Inpt

Joint Limits

ear Diff Input ¥

[ 2nd Lower Limit: | Unset E [ 2nd upper limit: | Unset E
. P OK & Cancel
4) Pick OK ‘7 RO 2G|

BND TechSource https://bndtechsource.wixsite.com/home
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= Create a Revolute Joint between the Diff LH Output
Yoke and the Inner U-Joint.

n Start ENOVIAV5VPM File Edit View Inset  Jools Analyze  Window  Help
- - lAuto L”Auto j]Auto L”Au!:ll;m;“None Ll§ u-\'

i 5) Pick Plane 2
Inner U-Joint
geometry

1) Pick the
Revolute icon

2) Pick Line 1
Diff LH Output
Yoke geometry

3) Pick Line 2
Inner U-Joint
geometry

Line 1
from tree

~ Shaft
°= [Cl-U-Joint to Axle Shaft-Inner

L | st Shaftinner | 4) Pick Plane 1

4) Or Pick /4 n i ner Rear Susp Kin SKAs3y. UJoint (1350 Serles: Inned SSSECHS Diff LH Output
Plane 1 Yoke geometry
from tree

6) Pick OK

Mechanism: IMechanist L]

khanism I

3) Or Pick Line
2 from tree

Joint name: I Revolute.2

Current selection:
Line 1: |Rear Susp_Kin_SK_Re Line 2: |Rear Susp_Kin_SK_As

Plane 1: IRear Susp_Km_SK_REp'BnC 2 [Rear Susp_Kin_SK_As@® Null Offset O Offset = iiat
N Plane 3: |- Plane 4: |-
5) Or Pick Plane ' [ O Centered
[J Angle driven
2 from tree
OK I & Cancel I

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



BND TechSource

s Create a Revolute Joint between the Inner U-Joint
and the Halfshaft Assy.

n Start ENOVIAV5VPM File Edit View Inset  Jools Analyze  Window  Help

Al

1) Pick the
Revolute icon

4) Pick Plane 1
Inner U-Joint
geometry

3) Pick Line 2
Halfshaft Assy
geometry

2) Or Pick
Line 1
from tree

U-Joint Ctr Pt o o 2) Pick Line 1
CL-U-Joint to Half Shaft Inner U-Joint
geometry

5) Pick Plane 2
Halfshaft Assy
geometry

4) Or Pick
Plane 1
from tree

6) Pick OK

3) Or Pick Line
2 from tree

Mechanism: ’Mechanist L]

Joint name: | Revolute.3

chanism l

Current selection:
Line 1: IRear Susp_Kin_SK_As Line2: |Rear Susp_Kin_SK_As
Plane 1: |Rear Susp_Kin_SK_AsPlane 2: |Rear Susp_Kin_SK_As@® Null Offset O Offset=\ [neet

5) Or Pick Plane

CL-UJoint to Half Shaft-Inner 2 from tree
t' Plane-CL-U-Joint to Half Shaft-Inner

Plane 3: |- Plane 4: |- O Centered

[J Angle driven

0K I ﬂCan(elI
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= Create a Revolute Joint between the Halfshaft Assy
and the Outer U-Joint.

n Start  ENOVIAV5VPM File Edit View Inset Tools  Analyze  Window  Help

I- L]IAuto L”Auto L”Auto L”Am:”;m;”None l]§ V{

1) Pick the
Revolute icon

3) Pick Line 2
Outer U-Joint
geometry

2) Or Pick
Line 1
from tree

4) Pick Plane 1
Halfshaft Assy
geometry

5) Pick Plane 2
Outer U-Joint
geometry

\ Plane-CL-U-Joir If Shaft-Inner

Cl-U-Joint to Half Shaft-Outer

2) Pick Line 1
Halfshaft Assy
geometry

4) or Pick U-Jo erie Susp_Kin_SK_Assy - U-Joint (1350 Series)-Outer]
Plane 1
from tree

o 6) Pick OK
3) Or Pick Line :

2 from tree

Mechanism: IMe(hanism.1 L]

Joint name: | Revolute.d

khanism l

Current selection:
Line 1: [Rear Susp_Kin_SK_As Line 2: [Rear Susp_Kin_SK_As

R 5) Or Pick Plane
CL-U-Joint to Half Shaft 2 from tree

L Plane 1: [Rear Susp_Kin_SK_AsPlane : [Rear Susp_Kin_SK_As@® Null Offset O Offset=\ |neet
1 « Plane-CL-U-Joint to Half Shaft Plane 3] Plane 4] JE—
S CL-U-Joint to A ft 0
— Angle driven
i Plane-CL-U-Joint to
@ 0K | & Cancel |
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s Create a Revolute Joint between the Outer U-Joint
and the Hub Assy.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Analyze  Window  Help

[-—LHAuto jIAuto L”Auto L”Am:”#m;”None Ll§ \.S

sy- U-Jointg

CEERBAR L ERSPER L

1) Pick the
Revolute icon

[Rear Susp_Kin_SK,

4) Pick Plane 1
Outer U-Joint
geometry

- . 3) Pick Line 2
. e Hub Ass
2) Or Pick §§ o geometrzl/

: 2) Pick Line 1

Line 1
from tree e Outer U-Joint
:t:-mintt:;desm: - geometry 5) Pick Plane 2
= Plane-Cl-Uoint to Ade Shaft Hub Assy
4) Or Pick SAicakin Kani i Aot geometry
Plane 1
from tree

6) Pick OK

3) Or Pick Line
2 from tree

Fhanism ]

Mechanism: IMechamsm.1

3

Joint name: | Revolute.5
Current selection:
Line 1: IRear Susp_Kin_SK_As Line 2: IRear Susp_Kin_SK_Re

; Plane 1: [Rear Susp_Kin_SK_AsPlane 2: [Rear Susp_Kin_SK Re® Null Offset O Offset=\ fet
Shaft 5) Or P|Ck plane . -
" CL-U-Joint to Ae Shaft-Outer 2 fi t Plnc3|- Plane 4:[ - O Centered
- o rom tree [J Angle driven
k o oK I @ Cancel |
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= Create a Revolute Joint between the Hub Assy and
the Knuckle Assy.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Analyze  Window  Help
o LHAuto L“A”‘j At

usp_Kin_SK_Rear Hub Assy)

;

1) Pick the
Revolute icon

2) Or Pick
Line 1
from tree

4) Pick Plane 1
Hub Assy
geometry

\ : 2) Pick Line 1
‘i— CL-Rear Axle Shaft Hub ASSy
)

- = PaneClRssrte Shat geometry

3) Pick Line 2
Knuckle Assy
geometry

4) Or Pick
Plane 1
from tree

5) Pick Plane 2
Knuckle Assy
geometry

3) Or Pick Line
2 from tree

6) Pick OK

Mechanism: IMechanism.1 LI

kchanism ]

™ 5) Or Pick Plane
] CL-Rear Ade Shaft 2 from tree

‘=« Plane-Cl-Rear Ade Shaft -

Joint name: | Revolute.6

Current selection:
Line 1: IRear Susp_Kin_SK_Re Line2: IRear Susp_Kin_SK_Re

Plane 1: |Rear Susp_Kin_SK_RePlane 2: [Rear Susp_Kin_SK_Re® Null Offset O Offset=\ |rcet
Plane 3: |- Plane 4: |- O Centered
[ Angle driven
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= Create a Spherical Joint between the Knuckle and the
Upper Trailing Arm.

Start  ENOVIAV5VPM File Edit View Inset Tools  Analyze  Window  Help

I- L”Ato Auto L”Auto L“Au‘:”-‘-m;”None j§ v\'

_l L
[
) 1) Pick the 2) Pick Point 1
2) Or Pick o
Point 1 Spherical icon Knuckle geometry
from tree

3) Pick Point 2
Upper Trailing
Arm geometry

3) Or Pick
Point 2
from tree

Joint Creation: Spherical

Mechanism: IMechanism.] L’

Joint name:] Bpherical.7
Current selection:

Point 1: |Rear Susp_Kin_SK_Rear Knuckle Assy-LH/Point-Upper Trailing Arm to Knuc Point 2: [Rear Susp_Kin_SK_Upper Trailing Arm Assy) -Upper Trailing Arm to Kni

OK I JCancell
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= To0 avoid binding in the mechanism*, create a Universal
Joint between the Upper Trailing Arm and the Fixed Part.

n Start ENOVIAV5VPM  File Edit View Insert Tools Analyze Window Help
|- j[a\ulo leuto leuto lemjl;-,quNone B ES A
— ,L_ ; ———

ROLSCREEF+H

3) Pick Spin 2
e-Rear Camber Strut_Spin Axi Upper Trailing

" Line-Tie Rod to Diff Arm geometry

© line-Upper Trailing Arm to Frame

1) Pick the
U-Joint icon

2) Or Pick
Spin 1
from tree

2) Pick Spin 1
Fixed Part
geometry

3) Or Pick
Spin 2
from tree

Joint Creation: U Joint

Mechanism: |Mechanism.1 j New Mechanism

Joint name:”j Joint.8

Current selection:

Spin 1:[Rear Susp_Kin_SK_Fixed Part/Line-Upper Trailing Arm to Frame Spin 2: [Rear Susp_Kin_SK_Upper Trailing Arm Assy/ pper Trailing Arm
Cross-pin axis direction

O Normal to spin 1 @ Normal to spin 2

O Any:
,,,f’ Line-Upper Trailing Arm to Frame _\' 0K l ‘ Cancel I
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= Create a Spherical Joint between the Knuckle and the
Lower Trailing Arm.

n Start ENOVIAV5VPM File Edit View Inset  Tools Analyze Window  Help
| Auto

= IAuto Jm I" I fw'_«JINone j§ Vl\'

1) Pick the
Spherical icon

AN

2) Pick Point 1
Knuckle geometry

2) Or Pick §
Point1 §
from tree

3) Pick Point 2
Lower Trailing
Arm geometry

4) Pick OK

Joint Creation: Spherical

Mechanism: IMechanist L]

N
Joint name:| Spherical.9
Current selection:

Point 1: [Rear Susp_Kin_SK_Rear Knuckle Assy-LH/Point-Lower Trailing Arm to Knuckle  Point 2: [Rear Susp_Kin_SK_Lower Trailing Arm A55y/p°'"‘wi“"9 Arm to Knuckle

OK I L) Cancell
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= To0 avoid binding in the mechanism*, create a Universal
Joint between the Lower Trailing Arm and the Fixed Part.

u Start ENOVIAV3VPM File Edit View Insert Tools Analyze Window Help

|-j|£\uto leuto ﬂlAu‘to leu‘jl—l-.Mlenne j§ \_S

2BEE¢R@N ¢4 Y K

‘ 1) Pick the
tol U-Joint icon

e-Upper Trailing Arm to Frame

Line-Lower Trailing Arm to Frame

3) Pick Spin 2
Lower Trailing
Arm geometry

2) Or Pick .
Spln 1 - Diff Input Yoke (Re SK_Rear Diff Input Yoke)
from tree

2) Pick Spin 1 &
Fixed Part
geometry

Joint Creation: U Joint

3) Or Pick
Spin 2
from tree

Mechanism: |Mechani;m.1 j New Mechanism

Joint name:| U Joint.10

Current selection:
Spin 1:[Rear Susp_Kin_SK_Fixed Part/Line-Lower Trailing Arm to Frame Spin 2: |Rear Susp_Kin_SK_Lower Trailing Arm Assy/CL
Cross-pin axis direction

er Tral\lng Arm

O Normal to spin 1 @ Normal to spin 2

O Any:

~ Cl-Lower Trailing &rm J

‘ Cancel

FAl Point-Lower Trailing Arm to Knuckle
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= Create a Spherical Joint between the Knuckle and the
Camber Strut Assy.

n Start ENOVIAV5VPM File Edit View |[nset  Tools Analyze  Window  Help

1) Pick the
Spherical icon

2) Or Pick
Point 1
from tree

2) Pick Point 1
Knuckle geometry

3) Pick Point 2
Camber Strut
Assy geometry

3) Or Pick [
Point 2
from tree

4) Pick OK
j \ New Mechanism ]

Mechanism: |Mechanism.1

Joint name:| Spherical. 11

Current selection:
Point 1: IRear Susp_Kin_SK_Rear Knuckle Assy-LH/Pivot Point-Rear Camt Point 2: [Rear Susp_Kin_SK_Rear CambeW/Point-Rear Camber S

OK I JCanceII
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= To0 avoid binding in the mechanism*, create a Universal
Joint between the Camber Strut Assy and the Fixed Part.

n Start ENOVIAV5VPM File Edit View Insert Tools Analyze Window Help

- - [Auto jl Auto j | Auto j | Au‘j | i—-.HJlNune j § \_S
0 | “'L- Line-Rear Camber Strut_Spin Axis 1

L

2) Or Pick
Spin 1
from tree

2) Pick Spin 1
Fixed Part
geometry

1) Pick the
U-Joint icon

o~

3) Pick Spin 2
Camber Strut
-Joint (1350 Series]-Outer) ) ' Assy geometl’y

es)-Inner]

K_Rear Tie

v Rear Susp_Kin -'_- et Trailing &rm 4) Pick OK

Camber Str Joint Creation: U Joint
| 3) Or Pick Mechanism: | echanism. 1 | New Mechanism |
plane
plane Spl n 2 Joint name{]J Joint.12
Current selection:
: from tree Spin 15|Rear Susp_Kin_SK_Fixed Part/Line-Rear Camber Strut_Spin Axis 1 Spin 2 IRear Susp_Kin_SK_Rear Camber Strut Assy/CL Camber Strut
Cross-pin axis direction
O Normal to spin 1 @ Normal to spin 2
O Any:
b Strut to Knuckle J
& oK | & Cancel I
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= Create a Spherical Joint between the Knuckle and the
Tie Rod Assy.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Analyze  Window  Help

I- leuto l”Auto leuto j]Amj i-'JiJ]Nane :J§ \_5

@R rERSPEAR L

1) Pick the r
L Spherical icon
2) Or Pick
Point1 @
from tree CETE

Camber Strut_Knuckle

2) Pick Point 1
Knuckle geometry

3) Pick Point 2
Tie Rod Assy

4) Pick OK
. : geometry
3) Or P|Ck Mechanism: | pechanism. 1 lJ ]
PO' nt 2 Joint name| Spherical.13
Current selection:
from tree Point 1: |Rear Susp_Kin_SK_Rear Knuckle Assy-LH/Point-Rear Tie Rod to Knuckle (Lower) Point 2: |Rear Susp_Kin_SK_Rear Tie Rod Assy/Point-RearhwknuCkle (Lower)
V oK I & Cancel |
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= To0 avoid binding in the mechanism*, create a Universal
Joint between the Tie Rod Assy and the Fixed Part.

n Start ENOVIAV5VPM File  Edit View Insert Tools Analyze Window Help

- - |Auto l”Auto L”Autc _:JIAut_:” -‘-ui;“None ll§ v\

ROLPE CDEL 2

- “ 1) Pick the
U-Joint icon

2) Or Pick
Spin 1
from tree

2) Pick Spin 1
Fixed Part
geometry

3) Pick Spin 2
Tie Rod Assy
r Diff Input Yoke ( S ar Diff Input Yok | geometry

ear Diff LH Outpu

3) Or Pick
Spin 2
from tree

Mechanism: lMechanism.l

*l

Joint name:{ U Joint.14

Current selection:
Spin 1:{Rear Susp_Kin_SK_Fixed Part/Line-Tie Rod to Diff Spin 2: [Rear Susp_Kin_SK_Rear Tie Rod Al /L-Rear Tie Rod

Cross-pin axis direction

O Normal to spin 1 @ Normal to spin 2

O Any:

_J&I & Cancel I
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&

= To0 avoid binding in the mechanism*, create a Universal
Joint between the Knuckle and the Shock Absorber-Lower.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Analyze Window Help

I-ﬂ[Auto L”Auto L”Auto leu‘ilem;“None jﬁv\

R Pa

2) Or Pick
Spin 1
from tree

3) Or Pick
Spin 2
from tree

L plane thru Upr & Lwr Shock Mnts

BND TechSource

3) Pick Spin 2
Shock Absorber-
Lower geometry

2) Pick Spin 1
Knuckle
geometry

Joint Creation: U Joint

1) Pick the
U-Joint icon

L R A AL R

Mechanism: IMechaniSm-T

B

swamt  (16)

=

/]

/

4) Pick OK

? X

New ism l

Joint name:] U Joint.15

Current selection:

Spin 1 Rear Susp_Kin_SK_Rear Knuckle Assy-LH/Line-Lower Shock Mnt  Spin 2: [Rear Susp_Kin_SK_Shock Absorber-L\ |i/CL-Lower Shock

Cross-pin axis direction

O Normal to spin 1 @ Normal to spin 2

O Any:

OK l OCanceIl

https://bndtechsource.wixsite.com/home



BND TechSource

s Create a Prismatic Joint between the Lower Shock CL
and the Upper Shock CL and make it Length driven.

n Start ENOVIAV5VPM File Edit View Insert Tools Analyze Window Help

1) Pick the
Prismatic icon

2) Pick Line 1
3) Pick Line 2 Lower Shock
_ Upper Shock geometry
2) Or Pick 4) Or Pick geometry
. Plane 1
Line 1 ¢
from tree rom tree

5) Pick Plane 2
Upper Shock
geometry

4) Pick Plane 1
Lower Shock

5) or Ple o htion: Prismatic geometry 7) PICk OK
3) Or Pick Plane 2 6) P|c|_< Length = I—J’
Line 2 from tree driven l-
Current selection:
fTOm tree 1| Rear Susp_Kin_SK_Shock Absorber-Lower/CL-Lower Shock Line 2:[Rear Susp_Kin_SK_Shock Absorber»UppA Bpper Shock

_Shock Absorber-Lower/Plane thru Upr & Lwr StPlane 2: IRear Susp_Kin_SK_Shock Absorber-UppVane thru Upr & Lwr SI

OK l GCan:eII

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



BND TechSource

s Set the Min/Max values for the Prismatic Joint.

n Start ENOVIAV5VPM File Edit View  |nsert Tools Analyze Window Help

SN[ — [ —_l[x -J[3 JNere -] & RHEPIREAR =SSP E

Cl-Lower Shock
*"- = Plane thru Upr & Lwr Shock Mnts
End Lin

ear-LH

|
2) Set Lower Limit 3) Set Upper Limit
to -49.5mm to 35.5mm

1) Double-Pick the | | |
Prismatic Joint S W R

- . Plane 1: |Rear Sus

7 0K l ‘Cancell
J

4) Pick OK
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= Create a Spherical Joint between the Shock Absorber-
Upper and the Fixed Part.

n Start ENOVIAV5VPM File  Edit View  Insert Tools Analyze Window  Help

KRB E

1) Pick the
Spherical icon

3) Or Pick
Point 2

2) Pick Point 1
Upper Shock
geometry

3) Pick Point 2
Fixed Part
geometry

2) or PICk Joint Creation: Spherical 4) Ple OK
Point 1 e ‘ ,
from tl‘ee ‘IMEChamsm'] Ll Mechanism l

- N\ N\
Joint name:| Epherical.17
Current selection:

Point 1: lRear Susp_Kin_SK_Shock Absorber-Upper/Upper Shock Mnt Ctr Pt~ Point 2: lRear Susp_Kin_SK_Fixed Part/Upper Sw Ctr Pt

OK l QCanceII
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= If 35.5mm is not upwards and -49.5mm not downwards:

n Start ENOVIAV5VPM File Edit View Insert Tools Analyze Window Help

[ I — [ —[x ][ [Rere <[ S08S

ROEIIREALrrESsBARL

L

f Input Yok
ar Diff LH Output Yo

- U-Joint (1350

Susp_Kin_SK_Upper Trailing

K_Upper Trailing Al

_Fixed Part,Rear S
__Rear Knuck

Part,Re

1) Double-Pick the :
Prismatic Command for e
the Lower to Upper Shock [& roer-Uppen

rber-Upper)

Command name: | Command.2

wear.1.Angle 2] 3 Command value: [omm

; Command.2 (Prismatic.16,Length) Reset to Zero I

Fixed Part) Law Management
¢_Fixed Part) | z : l Li"k'"l —— l

3) P|CK OK %‘ oK l OCanceII
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BND TechSource

Run Simulation with Commands.

Kin_SK_Rear Hu

Rear Knuckl

rber-Upper)

ber-Uppe

2) Adjust the
settings

and.2 -49.5

[ Activate sensors [J Plot vectors

Analys | More>> |

4) Pick Close

https://bndtechsource.wixsite.com/home

1) Pick the
Simulation with
Commands icon

4

A% !%7

<&

<

(]

& e¢aAy

L)
v
>

R H

%8 @
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= Create Laws for the mechanism commands.

Stat ENOVIAV5VPM File Edit View |Inset Tools  Window  Help

utom~EHAuto L][Auto L”Auto zl»lAml”;m;”None L]§ ‘S | {99 v > m uf.:g @g}: = {Q Q @ @ @ ﬁ %

Rotation Law Sketch

es)-Outer]

Jounce_Rebound
Law Sketch

rber-Upper]
k Absorber-L
End Link

1) Create a Rotation
Law Sketch

plane

e 2) Create a
s Systems Jounce_Rebound
Law Sketch

Geometrical Set.]
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s Attach the Laws to the mechanism Simulation.

3) Pick the Rotation
Law Sketch

bl
Information

.0 A new kinematics law has been successfully created.

[ 5) Pick 0K

1) Double-pick the
m.1, DOF=0 Gear command

2) Pick Link

4) Pick OK

Command name: | Command.1 \

Si ati
Simulation Command value: I Odeg

Sketch Selection for Command.1 X

Reset to Zero l
Law Management

lmnae | § e M i I
6) P|Ck OK m OCanceII

Select the sketch you want to link the command

Sketch name: I Rear Susp_Kin Skeleton/Rear Susp Laws.1/Rear Susp Laws/Geo | Set.1/Rotaion Law Sketch
Maximum time value: ﬁo
OK I & Cancel I
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s Attach the Laws to the mechanism Simulation.

3) Pick the
Jounce_Rebound
Law Sketch

Information

0 A new kinematics law has been successfully created.

[ 5) Pick 0K

1) Double-pick the
Prismatic command

2) Pick Link

4) Pick OK

Command name: | Command.Z\
Command value: lgmm

Reset to Zero |

Law Management

[Py S | 1 M o I
6) Pick OK FS 0K | @ Cancel|

celerations

Sketch Selection for Command.2
=Simulation

Select the sketch you want to link the command

Sketch name: [Rear Susp_Kin Skeleton/Rear Susp Laws.1/Rear Susp Laws/Geometrical Set. nce_Rebound Law Sketch
Maximum time value: ﬁo
@ OK I & Cancel |
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= Run the Simulation with Laws.

| Start ENOVIAV5VPM File Edit View |nset  Tools Analyze  Window  Help

l”Auto lJIAuto l”Au!l”-‘-ut;“None L]ﬁv\

[Rear Sus

‘Au

ROLCECRAL L ZEHESPEEL

Name:| Simulation. 1

T

2) Pick Use

Laws

o
MO« |11 |p

> | |

3) Pick Play
Forward

;Jf.i:) Iw

[J Animate viewpoint

Kinematics Simulation - Meg

Inset | Modify | Delete | Skip |

&

Use 2 Commands | Use'laws I

Start O JfF—————— 10

[J Automatic insert

Interference Distance
|K| Il ‘Nl [off ] |[or B
Qumber of steps:[4p = Edit analysis | Editsi objects
Edit sensors

[ Check joint limits

5) Ple OK %ﬂ 0K | OCanceII
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= 10 finish the simulation, add the ARB into the mechanism.

20) The ARB End Link
Body will pivot
(rotate) on this

Knuckle axis

21) The ARB LH
will pivot (rotate)
on this Fixed axis

19) The ARB End Link
Lwr will pivot (rotate)
on this ARB point
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= To0 avoid binding in the mechanism*, create a Universal
Joint between the Knuckle Assy and the ARB End Link.

Start ENOVIAV5VPM File Edit  View Insert Tools Analyze  Window  Help
Autom-L”Auto _:”Auto leuto _vJIAml“Lan_leone = O

[ J

2) Or Pick
Spin 1
from tree

ROLE CPEH L FA

1) Pick the
U-Joint icon

2) Pick Spin 1
Knuckle Assy
geometry

Line-ARB Spin Axis 1

CL-T: Spindle-K

3) Pick Spin 2
ARB End Link
geometry

4) Pick OK

3) Or Pick ,
. Mechanism: | Mechanism.1 l] New Mechanisn ]
Spin 2 .
Joint name:[ U Joint.18
fl‘0m tree Current selection:
Spin 1:{Rear Susp_Kin_SK_Rear Knuckle Assy-LH/Line-ARB Spin Axis 1 Spin 2: |Rear Susp_Kin_SK_ARB End Link Assy-Rear/| -ARB Spin Axis 2
Cross-pin axis direction
O Normal to spin 1 @ Normal to spin 2
_____ " S O Any:
: _JD OK | & Cancel |
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= Create a Spherical Joint between the ARB End Link
and the ARB Assy.

| Start ENOVIAV5VPM File  Edit View Insert Tools Analyze Window Help
{Autom.Ll IAuto ;”Auto ll | Auto —vJIAm_vJ | :n,n_v”None j§ \.S
L.

1) Pick the
Spherical icon

2) Or Pick
Point 1
from tree

2) Pick Point 1 ARB
End Link geometry

3) Pick Point 2
ARB geometry

Joint Creation: Spherical 4) Ple OK
. Mechanism: |Mechanism,1 L] l
Point 2 : _
Joint name:{ Epherical.19
frOm tl'ee Current selection:
Point 1: |Rear Susp_Kin_SK_ARB End Link Assy-Rear/Point-ARB End Link Pivot Ball-Rec Point 2: |Rear Susp_Kin_SK_ARB-Rear-LH Assy/Point-ARN\k Pivot Ball-Rec
OK l & Cancel I
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= Create a Revolute Joint between the ARB Assy and
the Fixed Part.

ENOVIAV5SVPM File Edit View Insert Tools Analyze Window Help
2) or p|CK - IAulu leuto leu‘to lemjl—MJanne j§ \_S
Llne 1 "L" CL-ARE Center
from tree - Plane ARE-Rear (Center Barl-LH

I ESFCRHAL Pk RDEN L
1) Pick the

- - 5) Pick Plane 2 Revolute icon
] S LI SK_Rear Fixed Part
=y
frOm tl‘ee Information

3) Pick Line 2

B 1 mechanism con be simulated 2) Pick Line 1 Fixed Part
0 € mechanism can be simulate ARB Assy geometry
geometry

4) Pick Plane 1

ARB Assy )
Joint Creation: Revalute ? X
. \lechanism: [\echanism. 1 | New Mechanism! |
3) Or Pick Line fntname [Revoiute20 \
Current selection:
2 from tree Line 1: [ Rear Susp_Kin_SK_ARB-Rear-LH Assy/CL- Line 2: |Rear Susp_Kin_SK_Fixed Part/CL-ARB Cen
i Plane 1: | Rear Susp_Kin_SK_ARB-Rear-LH Assy/PlarPlane 2: |Rear Susp_Kin_SK_Fixed Part/Plane.ARB-R & Null Offset O Offset =
. ) Plane 4: I O Centered
5) Or Pick Plane
ons e 2 from tree
*' = Plane ARB-Rear [Center Bar)-LE q 9 0k | & Cencel]
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Step 4: Link the Kinematic

Skeleton to the Main parts

assembly via Mechanism
Dressup

https://bndtechsource.wixsite.com/home



BND TechSource

= Copy the Skeleton product and paste it into the
Suspension parts assembly.

n Start ENOVIAV5VPM File Edit View Insert Tools Analyze Window Help

IAutom:”Au(o :HNaWMleoLmejml | _“None j§ S @ ﬁ @ @ %

Start  ENOVIAVSVPM File  Edit View Inset TJools  Analyze  Window  Help

o INoCoI-L]INoOpa_”NoW|d_HNoLnnz__J|>( | |

Reframe On

space

5 Center graph

Alt+Enter e Reframe On

. 5] Hide/Show space

2 E;]" Properties Alt+Enter
Open Sub-Tree

Ctri+C

Ctrl+V

7 |

Ctrl+C
Ctrl+V

P "

1
23

Rear Susp_Kin Skeleton object

Copy Instance Rear Suspension Assy (LH-Kin_w_Skeleton) object

Components Copy Instance
Representations Components

Representations

%rrrrr%%

Selection Mode
Selection Mode
sorber-Upper Product.1)
Applications
ower(S5003) Product y 3) Product.1)

(ARB-Rear-LH

=Applications
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= Link the parts to the Kinematic Skeleton using
Mechanism Dressup.

EJ Stat  ENOVIAVSVPM File Edit View Inset Tools  Analyze  Window  Help

[Autom, < [Awto =][Auto <][Auto <] [Au ][Rt <][None ]=¢ &8 PRLEERFL I BDSBAR -

7 —

“‘ ear Suspension Assy (LH-Kin_w_Skeleton)

’Tl.lbularFrame[F'.eavE aust) (Tubular Frame (Rear Exhaust).1) (0} \ ¢ 1) Pick the
' Mechanism

2) Pick New
Dressup

)

Rear Knuckle
R

1

ear Tie Rod Assy (Rear Tie Rod Assy.1)

Dressup:

A h

o

j New Dressup I
=

£

ear Camber Strut ( ver Strut

i

Upper Trailing Arm ¢ (Upper Trailing Arm A

l
Mechanism: [
[

Link: [ Graphic selection

n‘ Lower Trailing Arm y (Lower Trailing Arm

S IR Bae

@ Available products O All products

Ry

Spring-Mid.1)

-

Available products | I Products attached to the link

-
v
>

orber-Upper Prodt ]

$5003) Product.1)
New Dressup ? X

——o—

¥
1

A AL

ARB End Link Assy-Rear (ARB End Link Assy.1) > ¢ Mechanism to dress up: | Mechanism. 1 ( Rear Suspension Assy (LH-KinL]

FI‘:'F"‘”‘” '. t - e 3) P|Ck OK & Cancel |

B H

e

m & Cancel |

Q)
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s Step A: Choose Rear Susp_Kin_SK_Fixed Part from
the drop-down list.

n Stat  ENOVIAV5VPM FEile  Edit View |Inset Tools  Analyze  Window  Help =

Autom-j[Auto ][Auo ] [Awo ] [Au ][R JNore =5 S SLREPEDA LG EIISREEL |

| Mechanism Dressup ? X

j Oressup Dressup] =l New Dressup |
d Mechanism: Mechanism.1 ( Rear Susp_Kin Skeleton.1)

4 Link: [] Graphic selection |Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Susp_Kin Skeleton.1\Rear Susp_Kin_SK_Rear Diff Input Yoke L]

Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Susp_Kin Skeleton.1\Rear Susp_Kin_SK_Rear Diff Input Yoke ~
Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Susp_Kin Skeleton.1\Rear Susp_Kin_SK_Rear Diff LH Output Yoke
Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Susp_Kin Skeleton.1\Rear Susp_Kin_SK_Fixed Part -
Rear Suspension Assy (LH Rearzuspensmn Assy (LH-Kin_w. g(e!eton)\Rear Susp_Kin Elketfon . 1\Rear Susp_Kin_SK_Assy - U-Joint (
Rear Suspension Assy (LH Rear uspension Assy (LH-Kin_w_| ) \Rear Susp_Kin 1\Rear Susp_Km SK_Assy-Halfshaft

Rear Suspension Assy (LH- Km w, Skeleton)\Dana 44 Differential Assy.1\Diff to Carrier Attach\Washer (0.5 in).6

i @ Available products

Available products

d | Rear Suspension Assy (LH-Kin_w_Skeleton)\Dana 44 Differential Assy.1\Diff to Carrier Attach\Washer (0.5 in).7 - . .

| | Rear Suspension Assy (LH-Kin_w_Skeleton)\Dana 44 Differential Assy.1\Diff to Carrier Attach\Washer (0.5 in).8 1) Rear Su sp K| n SK FlXEd Part
Rear Suspension Assy (LH-Kin_w_Skeleton)\Dana 44 Differential Assy.1\Diff to Carrier Attach\Bolt-Hex Hd (.5in ... <= - - - .
Rear Suspension Assy (LH-Kin_w_Skeleton)\Dana 44 Differential Assy.1\Diff to Carrier Attach\Bolt-Hex Hd (.5in ... from the d ro p..down ||St

Rear Suspension Assy (LH-Kin_w_Skeleton)\Dana 44 Differential Assy.1\Diff to Carrier Attach\Bolt-Hex Hd (.5 in ...
Rear Suspension Assy (LH-Kin_w_Skeleton)\Dana 44 Differential Assy.1\Diff to Carrier Attach\Bolt-Hex Hd (.5in ...

Rasr Ciirnancinn Acevs (l HoKin i Slalatnn\Nana A4 Niffarantial Acerr 1\Ni#f 44 Carriar Abarh\Ralb.Hav HA 7 5 in
< >

7 8 ok | S

v
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-+

= Step B: Choose the parts from the available products list

and pick the arrow to the right to attach them to the link.

Mechanism Dressup

Dressup:

|Dres§up.1
Mechanism:

|Mechanism.1 ( Rear Susp_Kin Skeleton.1)

- | New Dressup ]

Link: [ Graphic selection |Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Susp_Kin Skeleton.1\Rear Susp_Kin_SK_Fixed Part

@ Available products O All products

2) Pick the arrow to the right to |

P hvailable products

Products attached to thh

attach them to the link
J A

Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Wheel Assy,1\Tire (P275_40ZR-18)

Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Wheel Assy.1\Rim (18X9.5in-offset 63mm-Bolt Dia 4.75in)
Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Wheel Assy,1\Lug Nuts.1

Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Wheel Assy.1\Wheel-Center Cap

Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Wilwood Brake Caliper Assy.1\Rear Wilwood Brake Caliper Quter
Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Wilwood Brake Caliper Assy.1\Rear Wilwood Brake Caliper Piston
Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Wilwood Brake Caliper Assy.1\Wilwood Brake Caliper Piston 31.8
Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Wilwood Brake Caliper Assy.1\Rear Wilwood Brake Caliper Inner

Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Wilwood Brake Caliper Assy.1\Rear Wilwood Brake Caliper Piston

Rear Siienancinn Ao (1 H_K;

1w Clalatnn\Raar Wikunnd Brala Malinar Arevr 1Y Paar Wiksnnd Rraka Malinar Dictey

[Rear Susp_Kin_SK_Rear Ca

cr.lInner (Rear Susn Kin Sk

1) Choose the corresponding
parts from the available
products list

= Repeat Steps A & B until all the links on the drop-down

Rear Suspension Assy (LH:K
Rear Suspensiol

TFrame Fixed Parts.1\Jounce Bumper-Rear Assy\Washer (.3125 it
~w_okeleton)\Rear Frame Fixed Parts.1\Jounce Bumper-Rear Assy\Nut-Hex Hd Lo
(LH-Kin_w_Skeleton)\Rear Frame Fixed Parts,1\Jounce Bumper-Rear Assy\Nut-Hex Hd Lo
uspension Assy (LH-Kin_w_Skeleton)\Rear Frame Fixed Parts.1\Rear Susp Fixed Parts-Kinematic
ear Suspension Assy (LH-Kin_w_Skeleton)\Rear Frame Fixed Parts,1\ARB-Rear (Center Bar)
( )
( )
( )

sy

Rear Suspension Assy (LH-Kin_w_Skeleton)\Rear Frame Fixed Parts.1\Jounce Bumper-Rear Assy.RH

Rear Suspension Assy (LH-Kin_w_Skeleton)\Dana 44 Differential Assy.1\Diff to Carrier Attach\Washer (0.5 in).4
Rear Suspension Assy (LH-Kin_w_Skeleton)\Dana 44 Differential Assy,1\Diff to Carrier Attach\Washer (0.5 in).5
Rear Suspension Assy (LH-Kin_w_Skeleton)\Dana 44 Differential Assy.1\Diff to Carrier Attach\Washer (0.5 in).6
Rasr Siienancinm Acr: 1 H-Kin w Skalatnn\ Nana 44 Nitfarantial Arnc AN bn Carviar Atbarh\Wachar N5 im 7
< >

@ 0K l JCancell

list have been attached to the available products.
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Step 5: Create and Save a
Kinematic Simulation
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= At this point we can create a Simulation using Laws to
record all parts are now moving according to the
kKinematic mechanism.

#¥Rear Suspension Assy ([H-Kin_w_Skeleton]
‘ Tubular Frame (Re t) (Tubular Frame (Rear Exhaust).1)

[Dana 44 Differentia

1) Pick the
Simulation icon

"‘_¢‘ Rear Diff LH Qutput Yo

J:;n‘ Rear Knuckle Assy-LH (Rear Ki A 2) Pick Use

(Rear Tie Rod A

J“_e‘ Rear Camb { ear Ca LaWS

ut Assy.1)

7y Name[s; i
N Upper Trailing arm Assy (Upper Trailing Arm A | Simulation.1

: o 5) Pick Play
TSRS Forward

5003) Prode

cganp e & o Y

rer Trailing Arm J‘
CEREC RN
Gf* & 3

[] Animate viewpoint

"

Kinematics Simulation - \ b 4) Ple
Use 2 Commands Us Laws AUtomatic
Start 0 J—————— 10 Insert
SIRAL L]
Number of steps:m Laws... l

[] Check joint limits

Insert ] Modify ] Delete ] Skip ]

4 Automatic insert

Interference Distance
Edit analysis ] Edit simulation objects ]

Edit sensors ]

6) P|Ck OK %’ ok_| éCanceI'

3) Set Number
of steps to 170

BWR B

E8Mechanisms
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= Compile a Replay of the Simulation.

“y¥Rear Suspension Assy (LH-Kin_w_Skeleton)
‘ Tubular Frame (R haust) (Tubular Fram:

Dana 44 Diffe

r Brake Rotor (Rear Br
od Bral

t Diff Input ¥

1) Pick the
Compile
o Simulation icon

y (Rear Tie

Compile Simulation

1)

rber-Upper Product.1) Name:f Replay.1

5003) Product.1) b O

Definition

Simulation name

[Smw-ﬂatu:n 1

Time step: |1

0

2) Pick OK 2| 20
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= Replay the Simulation.

J\_.,‘ F{r:.'; iff LH Output Yo ;Rearj['n‘f LH Output '.‘r;s e h Bas 1) PiCK-the
i\i’ Rear Knuckle (Rear Knuckle B . % - Replay |C0n

2) Select
; Continuous
Upper Product.1) oo MOde

3) Product.1)

SCAUDBE & ¥ Y

e 'R:play]

TS LY
Q] |73.oo El” = &

O Anim.hate viewfmint 3) Plck Play
Edit analysis l FO rwa rd

Interference

4) Pick Close —ccee || &
to finish J
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* Binding the mechanism:
= Bushing Deflection (suspension compliance)

Rear Suspension

There are many rubber
bushings within a vehicle
suspension to consider when
analyzing suspension
compliance.

CATIA DMU Kinematics does
not include bushing deflection
(compliance). To emulate the
compliance with CATIA, we
use a U-Joint at one end and
a Spherical joint at the other
(instead of two revolute joints).
This allows for a small bit of
extra movement within the
mechanism to avoid binding.
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s Conclusion:

This Is an example of how to create a CATIA DMU
Kinematic simulation for a Rear Independent 5-link
suspension.

We hope this will help those who need this type of
simulation.

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

Please subscribe to our YouTube channel! l‘
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