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Ergonomics Design & Analysis
knowledgeware

EMONIA VS YPM

1 Partz, Part

p 2 CATMateria. .

1 Partl, .Part

2 Partz, .Part

3rod, Part

4 COMPILE_SI..Product

5 SMOOTH. Product

Exit

View

Digital Process For ManuFacturing

Product Structure

L4 Catalog Editor

L4 DELMIA DS Inkeqration

4 Photo Studio

L4 E Immersive Syskem Assistant

4 E Real Time R.endering

’Z o
@i@\ Product Data Filkering

L4 @ Feature Dictionary Editor

Insert  Tools  Window  Help
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% This workbench is used to edit material libraries |

b 4S5 s c,p}:
New family

L

LLi
LLL

Rename family

Remove family

&

New material

9
Rename material




Remove material

Edit property
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Struckural Properties

Young Mudulus| ar_mz

Paissan Ratiu:u| 0

—

Density| Okg_m3

Yield Strength| OM_mz

Thermal Expansion| 0_Kdeg

Info: Other material properties may be loaded using Edit Properties/Maore item
&Warning: The material vwou are editing is part of the following material librarsy:
CATMateriall . CATMaterial
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CATIA ¥5.2 - [Productl]

File  Ed* g Tt Tele
Welcome to CATIA V5.2

Aszzembly Design Drafting

FreeSyle Generative Shape Dezign Fart Dezign

Product Structure = =3

W want to create a piston, sowe clicked on
[ Da nat shaw th Product Structure icon to open a new panel
[ Let us create a new part

Click on Part Deaign

DB ES LB I BN o P D R R o O f CATIA P2

Part Dezign workbench | |




E|E.ATIA Vh.2 - [Part1]
n Start Fle  Edt  View  Inzert Took

-ITI Partl

DBESE & BB~

Window — Help

Sketcher icon

=

W want to create a profile in the yz plane,
zowe selected the yz plane by clicking on it in
the tree structure of the part or in the 30 view
Lets us sketch the profile

Click on the Sketcher icon

Select an object or a command

?7[ @[




CATIA V5.2 - [Partl]

Stat File  Edit  “iew lnset  Toole  ‘Window  Help

Profile icon

==

WWe began sketching with the Profile tool.
Constraints like hnrlznmalitr, werticality or
arallelism are automatically detected
e want to close the profile
Click on the Blue vertex

DEHEHS L EB o ot

Click or zelect the end point of the current line.




CATIA ¥5.2 - [Partl] M= B

Start  File  Edit “iew |nzert Tools wWindow  Help _|5’|£|

s Partl
._'_‘_———-.._\-\ Shaft Definition 7] =]

:“--._, First angle: I3E[|deg E
Second angle: IDdEg E

@ Apply | D Cancel |
“—,-:-/

Shaft icon

for previsualisation

“—->

Wi left the Sketcher after having defined an axis. YWe clicked on
the Shaft icon to create a revalution surface from the selected
Ernﬁle. W clicked on Appr to get a previsualisation

et us create the body of the piston
Cilicl "0
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Enter the required angle walues to create the feature.  Angle? |35E|deg,[ldeg oJ |




[%]|CATIA V5.2 - [Part1] I S

n Start

File

Edit

Wi

Inzert

Toolz

Wwindow

Help

IDEHS § 2R =i

==

We selected the edge of the top face for you
Let's make a chamfer
Click on the Charmfer icon

Select an object or a command




E| CATIA ¥5.2 - [Partl]
n Start  File  Edit

Wiy

Inzert

Chamfer Definition

Toolz

tode: ILength1 Ahngle

Lergth 1: I'| mim E

Angle:

Object(z] to chamfer:

Propagation: ITangenc_l,l ]

[ Reverse

s

DEES =B o - fo BN &

|45deg E

Window — Help

F— i

Default values can be changed here...

4 =~ =
| .
Apop-upmenu as appeared with default
E values for the parameters. We could have

riodified therm in the menu ar in the 30 view
Let's create the chamfer
Chick "OR"

Specify the required data to define the chamfer .engthl.Angle |1 mm,45deq ﬂl




E‘Eﬁ".ﬁ ¥5_2 - [Partl_CATPart]
B Stat  File  Edit  Miew Jnset  Took  Window  Help

A partl

Symmetry icon

YW want to mill each side of the piston. So we entered the Sketcher and
created a rectangle for you. To create a symmetrical rectangle we clicked
on the Si,rmmetrj,r icon and selected the rectangle

Let's select the symmetry axis

Click on the vertical axis

Select the zet of elements to duplicate by symmetmy. |




[#]CATIA ¥5.2 - [Partl.CATPart]

Start  File  Edit  “iew Inzet  Toolz  Window

Pocket Definition F

First Limit — Second Limit —

Type: |Upta nest j Type: mc

Diepth: Sl Diepth: IUITIITI—E[
Limit  [Moselection

— Direction

| Up to last
— |lptoplane
mi Up to zuface

Reverse Direction I 4 Normal to sketch
Reference: Im
<< ez I

:
g1 0
' s
=

45

]
@ e |eft the Sketcher and selected the two rectangles. Then we
...... : E clicked on the Pocket icon, chose in the pop-up menu

“Up to next” for both directions and clicked on Apply
Let us create the pocket
Colick Ok

Enter new data ta modify the pocket. EI




EEATIA Va2 - [Partl]
H Start  File  Edit  View  [nzert

Toolz  Window  Help

Circle tool

—=

We selected the yz plane and dragged the Sketcher icon
tothis plane. We have drawn a circle for you using Circle tool

Let's exitthe Sketcher
Click oh the Exit icoh

DERHS ) @ e

Select an object or a command




EA.TIA. V5.2 - [Part1]
Start  File  Edit  Wiew Insett  Tools ‘wWindow  Help

Pad Definition
Firzt Lirnit
Type: IDimenSiDn j
Letugth: I'I Emm E

Limit: Mo selection

DMierred extent
FReverse Direction I

bl ore I
@ 0K I Q.-’-‘«pplyl aﬂancell
-

—=

YWWe selected the Circle, clicked the Pad icon and pulled the LIt

dirnension in the 30 view

Lets us create a pad that is symmetrical to the yz plane
Click on "Mirrored extant”

Dz

CATIA P2

Enter new data ta edit the pad Dirnl |'| G

o,




[#]CATIA ¥5.2 - [Part].CATPart] - |0O] x|
== x]

n Start

File  Edit iew |nzet Tool: ‘wWindow  Help

plane

Hole Definition The hole starts from this face

E xtenzion | Type I

Up ToLast j
plo asi
Up Ta Plane
Up ToSuface | A ES Ay | R 1o e e

Threading

[ Threaded
Depth : [{Trmm =]

Let us create a through hole

— Az E
We selected a circularface of the pad and selected the Hole tool
b Ye chose a diameter of 13 mm for you.
Ciick on "Uip to Mext"

@ 0K I la.-f".ppl_lrll o Eancell




|E_|EATIA V5.2 - [Partl]
n Start  Fle  Edit  View |nset  Tools  “Window  Help

Profile icon

zx plane

-

We want to make another pocket under the piston. We selected the battom
face of the piston. We entered the Sketcher to define the profile of the pocket
Let’s close the profile

Clhick on the red vertex

Click or select the end point of the circle. |




[+]CATIA V5.2 - [Partl]
Stat  File  Edit

A1 Partl

wy plane = 7

Wz plane g . P ¥,

& 7xplane ‘ Pocket icon

<2

Help

Toolz  ‘Window

Yiew  Insert

Pocket Definition

First Limnit

Limit:  [Mao selection ,r o =
i i )
[ Mirrored extert @ YWe left the Sketcher. We clicked on the Pocket icon

A Direct Now you want to create a pocket. The length of the
..;"."E'EE.LEE.":E_I pocket will be limited by the plane with red edges (LIM1)
b4

Click on this plane

VO NRRAMBDA Rl &l o

e i 9 cont | NS (B o b5 R o (3 g CATIA P2

Select the first limit. | =N




[+]CATIA V5.2 - [Part1] =] 3

Start File  Edt  Wiew Inset  Toolz  Window  Help _|ﬁ'|£|

Edge Fillet Definition E2
Radius: |3|Tl|'ﬂ a

Object(s] to fillet; EENaRE

Fropagation: I T angency j

& 0K I ﬂEanceIl

Fillet icon

«— =

We clicked on OK to create the pocket. We selected four edges
b inside the pocket. We clicked an the Fillet ican

Let us have a 2mm fillet
Click on the battorn arrow o reduce the fillet frorn S to Zmm

Select an edge or face. Fiadius [3mm oJ |




[#]CATIA V5.2 - [Partl]

—=

We selected EdgeFillet in the tree and clicked on the
Copy icon. Then we have selected ane of the bottom

edge of the pocket

Let’s paste the fillet on the selected edge
Click on the Paste lcon

Past.e icon '




[%|CATIA ¥5.2 - [Part1.CATPart]

Start  File  Edit  Wiew |nsett  Tools  Window

JQ@E-%%@W s |

Help

“— -

e are back in the Sketcher. We clicked on
the Profile icon to define a cure

Let's close this curve
Chel on the Blue verlex

Select or click the nest point of the spline. Double-clicking endl




Help

Pocket Definition Kl

First Limit

Type:  Uptolast

zx plane : Ty Depth: I'l Emrm E :

Limit: | Mo selection Pocket icon

[ Mirrared extent

Feverse Direction I
bores > I

@ Apply I 3 Ear‘u:ell
=

- Hale 1 YWe left the Sketcher and selected the
FPocket icon with "Up to Last" option

—-Fh Sketchd Let us create the Pocket
_T Pocket.2 Click "OK”
—h SLoich B

DB EE % BB o o f ER? 5 b g CATIA P2
Enter new data to modify the pocket. | El |




[#|CATIA V5.2 - [Part].CATPart]

Stat Fle  Edit  Miew Inzet  Toolz  ‘Window  Help

’/' Charnfar

[ Pocket
'L—i'] Fad.

[ Hole
'L-D Pocket 2

C
&

=

o Ec

Congratulation, you have just completed the design of the piston
Let us sumarize

Cilick on nesxt

lnzR

Select an object or a command




ToSumup...

You have dicovered in the Part Design

&  Theway to sketch profiles

&  Creation of associative 3D features

&  Copy & Paste of features

Copy icon -

DEHETBE ~H BN

e Paste icon I
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. Mechanical Design

irnulation az Tolerance Analysis of Defarmable Assermbly
- AEC Flant L & Adwanced Meshing Tools

v‘Machining L 3 uckural &na
'QigitaI'Mockup 4
Equiprnent & Systems 4
’  Digital Process for Manufacturing 4
- Ergonomics Design 2 anakysis 4
&Knowbedgewaf'b »
::E_MO'\I'IA WS WP 4

1 Partl. Part

2 AssemblyCo., Product
3 Analysis. . Product

4 Analyzingd. .Product

5 Analyzingh. . Product

Exit

Frequency Analvsis
Free Frequency Analysis

(] keep as default starting analysis case
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Mame | 10 Property, 1

Supports |

Material |

[ user-defined material
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Marne | User-defined Restraint, 1
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=

Axis Syskem
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Restrain Translation 1
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Mame | Slider, 1

Supports [l = e
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Axis Syskem
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Released Direction
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Mamne | Sliding Pivot, 1

Supports [l
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Mamne | Pressure, 1
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Mamne | Distributed Force, 1

Supports [L5es @
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Axis Syskem
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Offset on Check : Omm Cftset on Top : Omm

Offset on Soft Boundary : Omm
Offset on Hard Boundary : Omm
Offset on Contour : Omm Open Pocket
Offset on Bottom : Omm Start : Inside _
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Feedrate =1000mm_mn

w=53.472mmn ¥=-75.212rmm Z=-16rmm
I=0 1=0k=1

Machining time = 315 Total bime = 325
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Machiring | Radial | Axial | Firishing | Hsm |

Direction of cuk; |Climb j 2

Machining tolerance: |D.1ml‘l‘| ?
Fixture accuracy: |D. 1mm

Compensation | 1
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Machining tolerance
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Machining | Radial | fxial | Finishing | HaM |

Mode: |TDD| diameter ratio ﬂ ?
Distance between paths: | ?
Percentage of tool diameker: |5III EI

Creerhang: |5IZI % ?

[ awvoid scallops on all levels

[ Truncated transition paths 2

[ contouring pass 2

Pocket Mavigation
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Machining | Radisl | Axial | Finishing | HeM |

Hede: |Num|:uer of levels j ?
Paximumn depth of cut: | ?
Murnber of levels: | 1 ?
Automatic draft angle: |Du:|eu;| ?
Breakthrough: | omm ?
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fone |Siu:|e finish at last level & botbom j ?
Side finish thickness: |Dmm ?
b of side finish paths by level: | 1 ?
Bottarn thickness on side finish: |Elmm ?
Side: thickness on botkorn: |Elmm ?
Bottarn finish thickness: |I:|mm ?
[ spring pass [ awoid scallops on bottam

Compensation oukpuk: |Nc:ne ﬂ
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Machining Stepover | Finishing | H3M |

Sequencing: \Radial first ) -

Radial Strakegy (Dr)

Distance bebween paths: [4m E 2. Mumber of paths: [4 E ?

Crverhang For rewark areas: =0 %

Axial Strategy (Da)

Mode: | J ?
Mazximurm depth of cut: . Mumnber of levels: [ E

Automatic draft angle: | Odeg % ?

|Elmm ?

Breakthrough:
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Feedrate

[] automatic compute from kooling Feeds and Speeds

Approach: | 300mmm_nnn =
Machining: | 1000mm_mn =]
Retract: | Lmm_mn
Finishing: (0. 1mm_mn
Slowdown rate: [1n
Ui \Linear =l

Feedrate reduction in corners

4 Feedrate reduction in corners

Reduction rate : |8IZI
Minirurm angle |45deg
Maximurn radius | 1mm

Distance before corner : | L

(] (2] (] (] [

Distance after corner | 1rmm

Spindle Speed
[] aukomatic compute from kooling Feeds and Speeds
4 Spindle outpuk
Machining: |?I:Iturn_mn gl

Unit: |.ﬁ.ngular j

Cuality: Either ~| [EEEmE |
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NC Code
In processes model

b )3 L3l 53 5 oS on Dol (g 5 5o IS (51 1,
Output file
W 033k pls o AT 03 5 oS o DSl s A 655 210
Execute
S gl Sl a5 U85 S s

.;\;r\,ﬁ;u)c)uﬁm@owwﬁwbbw&eﬁ;

s pla by w 0ST G b 5L

.J;a:u;M\QT&udbfﬁc\;w1é\j

PRy
Facing

L

QJ;_J'JQQTﬁSc:ﬁ@JALBG\omJEJJyng&gﬁijjju:d\gl&d\jm

el ok sl ol




Offset on Check : Omm Offset on Top : Omm

Offget on Contour : Omm
Offset on Bottom : Omm
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Tool path style: I Ore way j

Machining | Fladial | Awial | Finishing | HEM |

— Radial Strategy [Dir)

e IMaHimum distance j ?
Distance between paths: |4Dmm E
Percentage of tool diameter: |5|:|
End of path: Out =

Overhan: |5|:| E ?

Tool side approach clearance: |2.5mm E ?
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Profile contouring
&
Between two planes
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Between Two Planes
Offset on Bottom : -5mm
Offset on Contour : Omm

SIS 035 L
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Bottom: hard
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Profile countering
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Between curves and surface
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Stop : On Offset on Check : UmmStan s

Offset on Bottomn : 0mm
Offset on Contour : 0Omm  Between Curve and Surfac
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Between two curve
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Stop : In Dﬁsmmcmﬁ@%;m

Between Two Curves
Offset on Bottom : Omm
Offset on Contour : Omm

ol 5 IS 0T Jioles i a5 58 e Ol 5 S8 plas la 05K 5l eslizal L

235 ST Sraled Shy o 5 Sl o 03ls 0Lt b glast 2 al o Bl > S o)

DR et
Profile countering




¢y
By flank countering

395 2 05 4 oske b Cwand (6,8 ile (6l 0y e )
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By Flank Contauring
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Curve following
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Offset on Top : Omm
Stop : In

Top : Hard

Start - In
Offset on Check : 0mm

Bottom : Hard

Offset on Contour : Omm
Offset on Bottomn : Omm
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Spot drilling
g

, Jump distance ; Omm
Origin offset : Omm I Top R

Offset on Check : Omm ~  Fixed Axis

-@\ ) 18mm Y Closest
* M 4 Points
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Feature : Edge
Diameter : 18mm  Depth : Omm

Gl ¢l g 0 a1y s Fl s 5 4 Ol (o JKE (e e 05T Sl 1 e
asntin 3515 0T (ol o VU ol O80T 03,28 b s 3 038 abnitin | ¢ oS (5,18

S




X
Drilling
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Extension : Through Top Element
Offset on Check : Omm ~  Fixed Axis

-@\' Closest

-~ I 10 Points

Origin offset : Omm I Jump distance ; Omm

36mm
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Feature : Hole.28 (Simple)
Diameter: 12mm  Depth : 38mm
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Mame: | Tool Change.3

Commenk: |N|:| Description

1% | 2

8E%, |
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Machine rotation
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Sheet metal parameters
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Parameters | Bend Extremities |Benc 3

Standard : |

Thickness : | 2mm

Minirnum Bend Radius ; | Omm

(o] (D] (D]

Default Bend Radius ; | 4mm

Sheet Standards Files... |
4 check all the bend radii
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Thickness
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Minimum bend radius
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Default bend radius
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Parameters Bend Extremities |Benu: 3

|Square relief j

L1 |imm =)

Lz: |2mm =3
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Square relief j

Square relief
Round relief
Linear
Tangent
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Bend corner relief

Bend Corner Relief | Bend Allowance A r

[] automatic cormer relief creation
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Selection: |Sketch.1 ,@J
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Dirmension

Reference; |Height j

Yalug ;| 60Mm = @

First Limit | Second Limit ‘

Tvpe: |LInu:|eFineu:I ReFerenceﬂ

Offset 2: | 10mm =
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[ Clearance: . fx;
Angle: |45deg =
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Profile
Selection: |Sketch. 1 @I|
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Length: | 10mmrn EI
Angle: |9':'d'3'§l EI
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Spine: 1 Edge
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Suppart 1 :[vwall3 Left Extremity | Right Extremity | »
Support 2 | wall, 1
Radius |
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Tvpe: |Sheetmetalstandard j
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Height H ; | P
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