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= The following licenses are required to manipulate
3D Ergonomic Manikins with CATIA V5 DMU
Kinematics:

= Digital Mockup
= Ergonomics Design & Analysis
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= Digital Mockup

CATIA V5 - [Manikin Assy Test.CATProduct]

ENOVIAYS File  Edit
[@ Assembly Design

— % Generative Shape Design

@ Part Design

n b@ Drafting
! . Infrastructure

Mechanical Design

Yiew Tools  Analyze  Window

Insert

| % <[] 3 -]jvone  ~]= |

Shape

Analysis & Simulation

AEC Plant

Digital Process for Manufacturing

Machining Simulation

Ergonomics Design & Analysis 4 @' DMU 2D Viewer
Knowledgeware 4 @ DMU Fastening Review
ENOVIA /5 YPM > @ DMU Optimizer
e
DMU Tolerancing Review
|\/ 1 Manikin As..Product g = 2
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= Ergonomics Design & Analysis

[*] CATIA V5 - [Manikin Assy Test.CATProduct]

BaEECS Enoviavs Fle  Edit Wiew  Insert  Tools  Analyze  Window  Hel

Iﬁﬁ Assembly Design [ <][3 <pone == (&
1 % Generative Shape Design

# Part Design

Mechanical Design
Shape
Analysis & Simulation
AEC Plant
Machining
‘ Digital Mackop
Equiprnent & Systems
Digital Process For Manufackuring

Ining Sirmulation
Hurnan Measurements Editor

& Human Activity Analysis

EMOWIA WS YPM Human Builder

= Human Poskure Analysis
" 1 Manikin &s..Produck "& = i
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= The end result we are trying to achieve is to
show a bicycle rider pedaling a bike.
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= Stepl: Create a Product for the Kinematic
movement of the crank and pedals.

M Manikin Test Kinematic Product
fﬁ-ﬁﬁﬁ RH Crank (ISIS) (RH Crank (ISIS))
iﬁgﬁ LH Crank (ISIS) (LH Crank (ISIS))
#MRH Pedal (RH Pedal)
ALH Pedal {LH Pedal)
elw;!.i, RH Pedal Shaft (RH Pedal Shaft)
“MLH Pedal Shaft (LH Pedal Shaft)
’IL*‘#‘ Bottom Bracket (Bottom Bracket.1)

echanisms
é‘-*“ Manikin Test Kin_01, DOF=0
Joints
Rigid.1 (RH Crank (ISIS),LH Crank (ISIS))
Rigid.2 {LH Crank {ISIS)LH Pedal Shatft)
Rigid.3 (RH Crank (I51S),RH Pedal Shaft)
% Gear.5 (RH Pedal LH Pedal RH Crank (ISIS))
% Gear .6 (RH Pedal Bottom Bracket.1 RH Crank (ISIS))
ommands

Command.1 {Gear.5,Angle 1)
ix Part ( Bottom Bracket.1 )
ix.21 (Bottom Bracket.1)

aws

eeds-Accelerations
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= This Kinematic Product runs the pedals in opposite
rotation to the crank.

o f > - [#]x]

§tart EMCOVIAYS Fle Edt  View Insert  Tools  Analyze  Window  Help

[ i ][ — [ — [ ][5 e =l

B a2

Kinematics Simulation - Manikin Test Kin_01 @

L1

Mecharism: ‘Man\m Test Kin_01 j

Comman d.i 360 —— J— 30 e.0000 E|_J

[ Activate senscrs [TPlak vectors

Reset: Analysis... <zless

& EAL D B,

2 e

Simulation

O Inmediate @ on request

LIRILINLILSL]

Mumber of steps: |SD j

3 fo Q)

Double click on the picture to "Play Movie”

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



BND TechSource

= Step 2: Create a Product with a Manikin Part and
Include the Kinematic Product.

CATIA V5 - [Manikin Assy Test.CATProduct]

n Start  EMNOVIAYS File Edit View Insert Tools Window Help
[T ~|loo% ~]f ~ I T S
fEanikin Assy Test

# Manikin (Manikin9) AT j’
o Body yi
&&= & Profiles J-n
ﬁl!"{' Settings 4:3 |
M Manikin Test Kinematic Product (Product 1) @
fi &RH Crank (ISIS) (RH Crank (ISIS)) "f’ &
Lﬁ& LH Crank (ISIS) {LH Crank (ISIS)) 7 b
£5-s%RH Pedal (RH Pedal) &
>3 H Pedal (LH Pedal) 5
*L‘ﬁﬁ RH Pedal Shaft (RH Pedal Shaft) IR ]
;ng LH Pedal Shaft (LH Pedal Shaft) i =
&~ Bottom Bracket (Bottom Bracket.1)
J"" onstraints
pplications g F
j‘-Medk'misms )
&
&
@ v
i
i
BT % 2 fe® B G5 “TESBAQL BE.6.66 B

Select an object or a command |

[ 8% ciipocuments
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You may have to manually manipulate the Manikin to

get it to a “start” position.

CATIA V5 - [Manikin Assy Test.CATProduct]
nitart ENOVIAYS File Edit Yiew Insert Tools ‘Window Help

[ <l =l —l—=x [5F =8 &
Eanikin Assy Test

Manikin (Manikin9)
P Body

Head
Line of sight
Spine

-Right Arm

2 iLeft Arm

Right Leg
@ E]!"Left Leg
= -l-_\. % Profiles
bl &g~ Settings
‘EE :’E Manikin Test Kinematic Product (Product 1)
& » ﬁ,ﬁ RH Crank (ISIS) (RH Crank (ISIS))
oy & ﬁ,ﬁ LH Crank (ISIS) (LH Crank (ISIS))
o Lg.ﬁ, RH Pedal (RH Pedal)
e | M H Pedal (LH Pedal)
L “MRH Pedal Shaft (RH Pedal Shaft)
% M H Pedal Shaft (LH Pedal Shaft)
& > M Bottom Bracket (Bottom Bracket.1) i
@, & nstraints

-Applications

o

NEES . B@ 2 feD B 8-

-

There are many choices

Builder workbench. We
chose Poster Editor.

for this inside the Human

)

N
Segments AV ‘;&
Arm \' ] v
Clavicular 1 \l
Foot .\ p. 3
Full Spine (Lumbar-+Thoracic) ) ;%]
Head A
Leg
Line of sight %ﬁ
Lumbar DA =

Hand filter

O Hand Orly. @ Hand and Fingers | 29 IRisht =
Degree of Freedom

|Flexion/extension ~|
Value --- Default

St o |73.0deg E
Motion: flexion o
Reset DOF | [J Enable Coupling

Display

[J Angular Limitations
[ animate Viewpoint
Predefined Postures

[ nial ~|

Closes the active window and prompts to save the documents

vl = T
<y Start m Microsoft PawerPaint ... CATIA YS - [Manikin ... m C:\Documents and Se... m *C:\Documents and S...
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CATIA V5 - [Manikin Assy Test.CATProduct]
n Start  ENOYIAYS File Edit V¥iew Insert

= —a— | FiX the segment of the
P kAT TeSt Manikin to control the
i ’J"%‘ Manikin Test Kinematic Pro d eS| red movem ent_

& B Applications

4

ELELA USROS S-S
2

¢ PO GBARY @ N

NEE@S  B@a0w 2 £ 8BS “HGBARAS BT 0666 =

Phantom/Body/Maniking selected |

7Jstart. | McrosoftPowerPoint... | [3] CATIAVS - [Manikin .. | B CiiDocumentsandSe... | | & *CifDocuments and 5... = &P % wouoew
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Human

Posture
Analysis

BND TechSource

s Constrain the Manikin to the Parts within the

Kinematic Product.

M Manikin Assy Test )
e Pl Through trial & error we found

; t Body Contact Constraint worked best

- for this simulation.
Settings
* = posture
LL Position
. Referential
*{* IK Behaviors
h

)

DE®

LA Angular Limitations

¥ Preferred Angles
Loads

| Offsets

£7% Attaches

—i

FoBg®? @

% Constraint5 - Point (Right Metatarsus, RH Pedal 4
w Constraint6 - Point (Left Metatarsus, LH Pedal.1 A\ e(= g 10=1§ point on top of

. .elg_;i I:cezl iilc()irl:STest Kinematic Product (Product 1) ea Ch Pe d a I Pa rt was use d
) as the Contact Constraint
to the foot.
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I]: Constraints
E»I; Constraintl - Position and orientation (Phantom)
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(%]
Ingtart EMOVIAYS FEle Edit  Wew Insert  Tools  window  Help
[T <Jhoow ~][aee <[fare <|[au<][7 <pone  ~]=5¢ &
B | )
’ﬁ' # Manikin (Manikin9)
f Body
Head
Line of sight
Spine
Right Arm
‘I5'Left Arm
J5‘-Right Leg

# Profiles
1" Settings
*‘e'ﬁ‘ Manikin Test Kinematic Product (Product 1)
Applications

LEE S 9 1R fe® 0 Bk @ 8-

Lock the Degrees of
Freedom (DOF 1 &
2) for the feet.

Lock DOF

Degrees of F
4 DOF1 A

Seaments:
Left Foot
Right Foot

@ ok | & ceneel | N

LHe3QAQS AT 6B Zaria

Select one

| =
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= Step 4: Run the Kinematic Simulation.

%]

Lgtavt EMOYIAYS File Edit  View Insert Tools  Analyee  Window Help
[l [ — ][ — =[x [ ffore -]t 8 BELFIFE o
N anikin Assy Test =

’ﬁ- # Manikin (Manikin9)

I-ra‘ Manikin Test Kinematic Product {Product 1)

-Applications

@go)sEn

e Manikin_Crank_02, avi

&

Mechanism: ‘Praduct 1\Marikin Test Kin_D1 j

Comand. 1 <360 | 360 [e.00c0 E Ja|

[ Activate sensors [ Plat vectors
Reset Analysis. .. <<Less %
Simulation

O Inmediate @ on request
IRIRIEIAL! 2
Humber of steps:[3p v

2 &

€ 0 @

Double click on the picture to “"Play Movie”
[ =
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s Conclusion:

This example is simply to show how to connect
an Ergonomic Manikin to a Kinematic Simulation
using CATIA V5.

We will optimize the contact angle of the feet to
the pedals in the next presentation.

Please subscribe to our YouTube channel! l‘

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



