Presenter: Linda Farral = P\ WORLD
Co-Presenter: Tommy Hayes =~ = &

General Electric Energy
June 4th, 2008
SIEMENS

Achieving
Design of Experiments (DoE)
with Part Families










Achieving DoE with Part Families

Presenter: Linda Farral
Co-Presenter: Tommy Hayes

GE Energy

imagination at work




Achieving DoE with Part Families

~500,000
Houses / Year!

1 Turbine =
5 Million
MWh / Year!
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How Does It Work?!
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Stage 3 Bucket
<= ~25 |b Stationary
~300,000 Ib Rotating

Hummer ~6400 Ib
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Stage 3 Bucket
1793 HP

.

Cadillac XLR-V
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What is the Purpose of a DoE?

® Reduce Failure Mode

1) FLEX / BENDING 2) TORSION
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DOE _root thickness DOE pitch thickness DOE_root axial chord DOE pitch axial chord DOE airfoil twist DOE tip stagger angle

1 -0.15 0115 0.4 0.25 -7 -5
2 0.15 0115 0.4 .25 -7 ]
3 -0.15 0.115 0.4 0.25 7 ]
4 0.15 0.115 -0.4 -1.25 7 -5
5 -0.15 0.115 0.4 .25 7 ]
6 0.15 0.115 0.4 0.25 7 -5
7 -0.15 0.115 0.4 -0.25 7 5
8 0.15 0.115 0.4 .25 7 ]
9 -0.15 0.115 0.4 0.25 7 ]
10 0.15 0.115 0.4 0.25 7 -5
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What is the Purpose of a DoE?
® Trade Study - Optimal Combinations

Criteria B

Criteria A
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Benefits of Unigraphics for DoE?

®Multiple Sketches When
Designing to Extremes

Contents of Section:
« 4 Parametric Sketches
« 3 Parametric Studio Splines
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Benefits of Unigraphics for DoE?

® Ability to Name Expressions

1) Visual
2) Formulas
3) Downstream Users

R throat=s1_Throat_Width_DO

@ throat=s1_Throat_Width_DO :

throat_te=s1_Throat_Width_DO+s1_TE_Diameter/2

te_angle=s1_Unguided_Turning_Angle
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Benefits of Unigraphics for DoE?
® CAD is the Virtual Part

Changing Airfoil Parameters
Affects Entire Bucket Tip to Shank,
and Vice Versa

Part Family Master
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Benefits of Unigraphics for DoE?

®Tagging Faces for FEA Repeatability F s

jew  Imsert  Formak  Tod

Unda List WP Face Properties

cut Cirliy ceneral | Attributes |

Copy Feature. ..
oy Chrl+E
Copy Display

j Paste Chrl
} Faste Special

Celete. .. Ctrl+D

Selection o
I | °
Blank °

Transform. .. Chrl+T

Object Display. .. Ctrl+] Seq u e n t i q I

Properties. ..

Naming

Curye

Feature

Surface
O I Apply | Cancel

Facet Body

Face...

Add Tagging to Part Family Master
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Benefits of Unigraphics for DoE?
® Part Families is the Money Maker of a DoE

Assemblies Information  Analysis

Expression... CEkrl+E
visual Editor...
Spreadsheet. ..

Material Properties. ..

Update

Parkt Mavigator
Assembly Mawvigator
Imageware Inkegrakion. ..

Enowledge Fusion

Journal
Macro
Simulation Process Studio

Cuskomize. ..

Tahle

User Defined Eeature

Hurnan Modeling

Part Families. .. K

Define Deformable Part. ..

A7 part Families |

v Importable Park Family Templake

(3
Available Columns I I p:

Expressions ™

DOE_airFoil _kwisk Aktribukes o

SR Mix and Matc
[nDE_pikch_thickness Components

CnDE_rook_axial_chor
DiE_rook_thickness fMirrar . . o
DOE_tip_stagger_andDensity f

e or imization
plas

plEas

Add Colurmn

Chosen Caolumn=s

DE_PART_MO
OS_PART_MAME
DDE_rook_thickness
DOE_pitch_thickness
CDE_rook_axial_chord
[nDE_pikch_axial_chord
DOE_airFoil _kwisk
[nDE_tip_stagger_angle

Remove Column

Family Sawve Direcktory

Erowse. ..

Part Family Spreadsheet
Create I Edit I Delets

Resummne I Cancel I

Ok I Back. I Cancel

Part Families Aren’t Just for Standard Parts
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Part Families Output

@Eile Edit Wiew Insert Format Tools Data Window Help PurtFomin

DeEa 8RRy | tnad|o o ] <o -z u|=

Al | =| DB_PART_NO Verify Part
= E | © | Apply Values | . . | L - :

DB _PART NO |0S_PART_NAME DOE root thic ickness DOE_root axial chord DOFE pitch _axial chord DOE airfoil twist DOE _tip stagger angle
doed_runi doed_runi -0.15 4 : -0.25 -5
doed_run2 doed_run2 0.15 NeCreate Part ; 0.5 5
doed_run3 doed_run3 -0.15 Save amily : -0.256 5
doed_rund doed_rund 0.15 Cancel : -0.25 -5
doed_runs doed_runs -0.15 ; -0.25 5
doed_rurk doed_rurk 0.15 0. : -0.25 -5
doed_run? doed_run? ; ; : : -5
doed_rung doed_rung : : : : L5
doed_run9 doed_run9 : 0. : ; 5]
doed_run10 doed_run10 ; 0. ; ; -5
doed_run11 doed_run1
doed_runl12 doed_runl12
doed_run13 doed_run13
doed_runld doed_runld
doed_runl1s doed_runl1s
doed_runlb doed_runlb
doed_run1? doed_runl?
doed_runl18 doed_run18
doed_run19 doed_run19
doed_run20 doed_run20
doed_runz1 doed_runz1
doed_runz2 doed_runz22
doed_runzZ3 doed_runzZ3
doed_runzd doed_runz24
doed_runzh doed_runzh
doed_runzZb doed_runzZb
doed_runzZy doed_runz7
doed_runzg doed_runz28
doed_run29 doed_run29
doed_run30 doed_run30
doed_run31 doed_run31
doed_run32 doed_run32
doed_run33 doed_run33
doed_run34 doed_run34
doed_run35 doed_run35
doed_run36 doed_run36
doed_run3? doed_run3?
doed_run3g doed_run3g
doed_run39 doed_run39 : i

(4[> T¥il\Sheet1 / N
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|

T e
o
|

15 |

L)

=1

|
|

WO DD [ =l [ | e ) o e e e e

Hofmo|ojo|o|a
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Benefits of Unigraphics for DoE?

® Knowledge Fusion for Automation

1) Be Picky on What is KF
2) Choose Key People to be
Your KF Programmers

Narne 1 “Infnrmatinn
- Tl BUCKET (ug_bady) - File Edit
EE. poa_results (Pof)

B & Attributes

- E] blade {List)

- bucket density (Number) n.zc

- poa_listing_window_data_act (Inte.. I ]

FPercent Radiu= Pull wvalue Ares Value P owver 4 Walue

10 percent . 45,73 10z777.0 Z.82 36445.3

Z0 percent . 47.07 87468, .49 35109,

30 percent . 45,37 T3234. .20 33331.
40 percent . 49,66 GOZ42 . .9z 31320.

- 1 {Mumber) )

- 2 (Number) Yiew... 50 percent . 50.92 48486. N 29008,

]__ radial_heights (L Show Yalue 60 percent . 52.14 37845, .45 26142,

- vefcChain {String) 70 percent . 53.33 2E308. .24 ZZEEE.

- referenceFrame (Fr Heferente 80 percent . 54,44 19979, .oz 10608,

B root_tip_pt (List . 90 percent . 55.43 12545, .54 15369.

- savellass? (Boolear WV to § B7.96

T . WS I Browse Dependencies. ..

re

mom -] -1 0w
O R = =
LN -1 o W -1 W m

Rename

Copy Rule. ..
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Life Cycle of a DoE - Forward and Back

Start ‘\

\__/

Product Definition
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Fully Parametric Part Family
Method Saved 6 Months - 9 Months
on This Particular DoE

Time Savings =
Money Savings
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Demo Will Include... Also See Appendix

® Part Families => Live DoE Run

® KF Program => List Results

® Basic Sketcher => Define Requirements
® Tagging UG Faces => FEA Mesh

® Copy / Paste Feature => Quick Duplication

® Sectioning => Visual Comparison
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Appendix
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Table of Contents:

Design Process

Part Families
Knowledge Fusion (KF)
Tagging for FEA
Expressions

Copy / Paste Feature
Model Sectioning
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Design Process

UG Model Determine Determine DoE
Parameters ma CG of Section ma Requirements
Using Sketcher via KF program Using Part Families

Attribute Tag Generate DoE Associate
Faces for g Run Models via g Mesh —> O::zlutsfgr
Analysis Part Families Preprocessing y |
Determine : :
L Post- IR P/A (pull/areq) gug Design
processing via KF program ; Complete
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Part Families Input
ssemblies Information  Analysis |

Expression,. .. CErl+E [+ Importable Part Family Template

Wisual Editor. .. A ailable Colurmns

Spreadsheet. .. Expressions ™ I

DOE _airfoil_twist Atkributes . .
DOE tch hckroes foomBonerie ] Tip: Mix and Match
for Optimization

Material Properties. ..

Update

Part MNawigatar
DOE_tip_thickness
Aszembly Mavigator plas

plag

Imageware Inkegration.. .
Add Column

kKnowledge Fusion

- i 2) Choose Needed

O35 _PART_MAME

Macra DOE_rook_thickness ExpreSSionS then

Simulation Process Studio DOEJ:litch_thicrnnIE_lss 4 d d I
DiDE_raak_axial_chor

Custarnize. .. DOE_pikch_axial_chord A Co umn

DiOE _airFoil _bwisk

Tahle DiDE_tip_skagger_angle

Remove Column

User Defined Feature
Human Modgling ramly Save Drectery Tip: Save to Native UG

Part Familigs. ..

Erowse...

Define Deformable Part. ..

Part Family Spreadsheet
Composite Creste | Edit
Process Aid

Resunne I Cance

Vehicle Design Automation
Yehicle ManuFacturing Autormakion Ok I Back I Cancel
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Part Families Output

rosoft Excel - Worksheet in Part Family - S36_DOE4_PARTFAMILY_MASTER

@Eile Edit “iew Insert Format Tools Data \Window Help PartFamily

DRSS SRAY RS - o &= A 25 0P - Q.| | <0 F[sfz O]

Al |

=| DB_PART_NO

A

B | c | D | E | F |

DB PART NO

o

doed_runl

doed_run2
doed_run3
doed_rund
doed_runs
doed_runb
doed_run?
doed_rung
doed_run9
doed_run10
doed_run11
doed_run12
doed_runl13
doed_runl4
doed_runld
doed_runl16
doed_runl?
doed_run18
doed_runl19
doed_runz0
doed_runz1
doed_runz2
doed_runz3
doed_runzd
doed_runz2s
doed_runz2b
doed_runz?
doed_run28
doed_runz29
doed_run30
doed_run31
doed_run32
doed_run33
doed_run34
doed_run35
doed_run36
doed_run3?
doed_run38
doed_run3s

‘m|m|w|m|m|n|m

OS_PART_NAME DOE_root_thickness DOE pitch_thickness DOE_root_axial_chord DOE_pitch_axial_chord DOE airfoil twist DOE_tip_stagger_angle
doed_runi -0.15 0115 : 0.25 -7 5
doed_runz 0.15 0.115 ; -0.25 -7 5
doed_run3 -0.15 ; -0.25 -7 {3}
doed_rund 0.15 : : -0.25 -7 -5
doed_runs -0.15 0. : -0.25 -7 3
doed_runb 0.15 0. : -0.25 -5
doed_run? : : § -0.25 -5
doed_rung : : : -0.25 5
doed_run9 : - i 5
doed_run10 ; o o -5
doed_run11 : H d I I Sh -5
il i _ * Readers wi ow in -
doed_runl13 ; -5

doed_runld -. ROW #1

doed_runla
doed_run1B : e :
doed_runl1? : ® Add Part va rlables ln
doed_run18 ;
doed_run19 ]

doefl:runZD : ROWS #2 -40
doed_runz1 ;
doed_runz22 ; 0.115
doed_run23 ; 0.115
doed_runz24 : 0.115
doed_runz2s
doed_runz2b
doed_runzZ?
doed_runz28
doed_runz29
doed_run30
doed_run31
doed_run32
doed_run33
doed_run34
doed_run35
doed_run36
doed_run3?
doed_run38
doed_run3s

WO OO | OO [ [ ) | [ el ) o o e e o e e

Homolojo|o|oa

4[4 ]p [ ¥ Sheet1

Farnily Initialized

I mr [
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Part Families Output

] Fle Edt Yiew Insert Format Iook Data Window Help PartFamin

NSEHLERY |4 BAS| -« ﬂ.@100°fov@,|JAria|

Al | =| DE_PART_NO Verify Part
2 B | C_| Apply Values | | = | i L :

DB PART NO |0S_PART_NAME DOE root thic ickness DOE_root axial_chord DOE_pitch_axial chord DOE_airfoil twist DOE tip stagger angle
doed_runl doed_runl -0.15 4 : -0.25 -5
doed_run2 doed_run2 0.15 NeCreate Pa ; 0.25 5
doed_run3 doed_run3 -0.15 Save Family ; -0.25 {3}
doed_rund doed_rund 0.15 Cancel : -0.25 -5
doed_runs doed_runs -0.15 : -0.25 3
doed_runb doed_runb 0.15 0.115 : -0.25 -5
doed_run? doed_run? : -5
doed_rung doed_rung 5

; o e Highlight Desired Rows | -

doed_run10 doed_run10 ; I -5
doed_run11 doed_run11 : : -5
_ _ then Select Create Part :
doed_runl13 doed_runl13 ; 0. -5

doed_runi4 doed_runld > . ; from Pu II Down

o

‘m|m|w|m|m|n|m

doed_runld doed_runla
doed_runl16 doed_runl1b -
doed_runl? doed_runl1? ; 0. : -0.25
doed_run18 doed_run18
doed_runl19 doed_run19
doed_runz0 doed_runz20
doed_runz1 doed_runz1
doed_runz2 doed_runz22
doed_runz3 doed_runzZ3
doed_runzd doed_runz24
doed_runz2s doed_runz2s
doed_runz2b doed_runz2b
doed_runz? doed_runzZ?
doed_run28 doed_runz28
doed_runz29 doed_runz29
doed_run30 doed_run30
doed_run31 doed_run31
doed_run32 doed_run32
doed_run33 doed_run33
doed_run34 doed_run34
doed_run35 doed_run35
doed_run36 doed_run36
doed_run3? doed_run3?
doed_run38 doed_run38
doed_run3s doed_run3s

(4 [p o\ Sheet1 /
Farnily Initialized | | [N | |

) [y g ) o | o G o Rt Rt B Bt Bt et Rt et B et et st Rt et B Rt Rt e

Homolojo|o|oa
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Tip Shroud KF Program
) = B = B
ShroudfCutter | Z-Form [ Scallop Cuts shroud/Cutter | ShroudfCutter [ Z-Farm | Scallop Cuts

Create Base Model
Axis Length

=== Pressure Faceiload Face) < <<« w33 PRESSURE SIDE << <<
1.00 Disk, LE Pierce 0.3000 LE Offset 0.3000

J Aingle 335.0000 P35 Point Dist From LE 1.5000

.05
Length 0.4000 P3 OFfset Length 0.8000

Shroud Base Parameters

=rxxx» PWD Adjacent Face < <<<< Leading Edge % Spacing 0.0100
Shroud Thickness | 0.

Angle -45.0000 &nale ko Zout for Tangency 20, 0000
Extension of Base 1.

length O.s000 Tangency Yector Magnitude 0.5000
Start Angle -10.

»r>r> AFT Adjacent Face <<<<<< wwmw SUCTION SIDE << <
End Angle 10.

Length 0.5000 TE Offset 0.1500
Cukker Pararnekers

Mumber of Cutker Teeth ' Bucket Count 52 .00040 55 Paint Dist From TE 0.3000
B - Top of Cutter \Width . 55 Offset Length 0.2500
- Height of Cutter . Trailing Edge % Spacing 0.0050
D, Tookh affset (+Upskream) . angle to Zouk for Tangency 70,0000

Draft Angle . Tangency VYector Magnitude 0.7500

s cAESULTS == [] use 2 lines Far 55 Scallap Conkral

i (+Upstream) -0,020 Make Solid Cuts

dv (+lefth =  -0.004
dz (+Larger Rad) 0.000

[ [0].4 H Apply H Cancel ] Ok H Apply H Cancel ] ik H Apply H Cancel ]
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Pull over Area (PoA) KF Program

General Input Data

Dialog Identifiers:
Quantity of Buckets - QTY_OF_BUCKETS
Engine Speed (RPM) - ENG_RPM
PoA Listing Window - POA_LISTING_WINDOW_DATA
PoA Data File - WRITE_FILE_FOR_POA_FILE
Aero Listing Window - AERO_LISTING_WINDOW_DATA
Aero Data Files - AERO_WRITE_AERO_FILES
Throat Sections needed - NUMBER_OF_THROAT_SECTIONS
Throat Listing Window - THROAT_LISTING_WINDOW_DATA
Throat Data File - WRITE_FILE_FOR_THROAT_FILE
_ Sections Needed - NUMBER_OF_PATENT_SECTIONS
. _ Number of points per section - NUMBER_OF_PATENT_POINTS
Print data to listing window Patent Listing Window - PATENT_LISTING_WINDOW_DATA
Patent Date File - WRITE_FILE_FOR_PATENT_FILE
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KF Program Code to Write Data to File

ngw-204017267p" 7fb_s3b_igccUser_Conference'Poa.dfa]
File Edit Search Wiew Tools Macros Configure Window Help

0|=(d| B|s(E] L=e] o] == (= 0] ]v|4R] Kot ol | ¥
——— i«

P, dfa

# PUT outputs into text file
(string parameter modifiable) write_file_for_poa_file: "ci\poa_data.txt™;

(list) write_file_for_poa_file_act:
@[
# if the file does not exist, then create it
$confirmfile << IF {Access(write_file_for_poa_file:,Exists)) THEN doNothing ELSE closeFile(openFile(
write_file_for_poa_file:,Write));
$op << openFile( write_file for poa_ file:; writeappend );
$filename3 << first(SplitString{ug_askCurrentWorkPart( ), "."));
$wr1 << write( $filename3 + "~n" +
“"Percent Volume Radius Pull value AreaValue P over A Value~n", $op);

$wi2 << loop

{

for §a from 1 to number_of _sections:;

do write( format("%:2.0f",$a*10) + " percent " + format("%5.2f",nth{$a,bucket volumes:)) + "
format("%5.2f",nth{$a,bucket_z_centroids:)) + * " + format("%6.1",nth($a,bucket_pull:)) + *
format("%5.2f",nth{$a,bucket trimmed surface area:)) + " " + format("%6.1f",nth($a,
bucket_pull_over_area:)) + “~n",$op);

return is 0;

%

$wr3 << write("V to S " + format("%5.2f",body_full:Volume:) + * " + "~n-n",%op );

$cl << closeFile( $op );

{$op,fwrl,bcl);

[ 253 Read W Block |Spnc m Caps
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KF Program Code to Print Data to Listing Window

w-204017267p" 7fb_s3b_igcc\User_Conference' Pod.dfa]
File Edit Search WView Tools Macros Configure  MWindow Help

] =] e A s e = e | R - A s e e e e S
e
Pad.dfa (Integer parameter uncached) poa_listing_window_data_act:

@

$p0 << ug_printValues({{"Percent  Volume Radius Pullvalue AreaValue P over AValue"});

$p1 =< loop

{
for $a from 1 to number_of_sections:;
do ug_printValues({ format("%:2.0f",$a*10) + " percent " + format(™5.2f",nth($a,bucket_volumes;)) + " ”
+ format("%5.2f",nth($a,bucket_z_centroids:)) + " " + format{"%6.1f",nth{$a,bucket_pull:)} + " "
format("%5.2f",nth($a,bucket_trimmed_surface_area:)) + " " + format("%6.1f",nth($a,
bucket_pull_over_area:)) });
return is 0;

¥

$p10 << ug_printValues({"V to S " + format("%5.2f",body full:\Volume:} });

[ 1E& [ 2m3 Fead [Dwr [Block [Sync [Rec [Caps
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Tagging Faces for FEA

Insert  Format  To — o
= L = W Class Selection M select by Type

Inda List

Mame Component
Curve
Cut G+ | Sketch

g coo Long Method

Solid Body
) Copy (Zhr Features Sheet Body

Copy Feature, ., Filter Methods

Copy Display Type | Layer Cietail Filkering I

Paste [ Ly Cther | Reset
olor

Paste Special

Delete... Chrl+D Fectangle/Polygon Method
i -
Selection I Inside J

Blarik L Sre Lexvel

* Transform. .. Chrl4+T Select all | %
Obiject Display...  Ckrl+2 Al But Selected |

Solid Body

Properties, .. Zhain | Palyoon Sheet Body

P refe rred Faceted Body

Sketch... 6] I Back. I Cancel | E;T_Il'::ms

Curve MethOd Mesh Poink

CEYS

Feature Tolerance Feature
Product Definition

Surface Dimension

Maote j

Facet Bady

Face...
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Tagging Faces for FEA

(a4 I Apply | Zancel |

Option 1 - single name
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Tagging Faces for FEA

Ik I apply | Cancel |

Option 2 - Sequential




Filter by Formula

Achieving DoE with Part Families

Iser Defined
Marmed

Filker by Mamne
Filter by Yalue

Unused Expressions
Chbject Parameters
Measurements

all

~Listed Expressions

N
Filter by Formula ;I I 1‘Dcy ﬂ

Mame L

I Formula

I Yalue | Ln

DOE_airfoil_Twist 53b_doed_partFamily_master::DOE_airfoil_kwist u] =

DOE_pitch_chord 53b_doed_partfamily_master::DOE_pitch_axial_chord o

DOE_pitch_Trnax s3b_doed_partfamily_master::DOE_pitch_thickness i]

DOE_root_chord 53b_doed_partFamily_master::DOE_root_axial_chord u]

DOE_rook_Tmax 53b_doe4_partfamily_master::DOE_root_thickness o

DOE_tip_stagger_angle s3b_doe4_partfamily_master::DOE_tip_stagger_angle o

DOE_tip_Tmax 53b_doed_partfamily_master::DOE_tip_thickness u]

p22Z (LE_AMD_TE_RADII_SECTION_1:SketchiS) Horizontal Dimension bebween Line174 and Line174) 51_Meridional_Chord+DOE_root_chord 5.5362

p288 (LE_AMD_TE_RADII_SECTION_2:Sketchil3) Horizontal Dimension between Linel74_0 and Linel74_0)  s2_Meridional _Chaord+DOE_pitch_chord 3.7237

P35 {S1_TMAX:Sketch(11) Diameter Dimension on Arc23) s1_Tmax+DOE_rook_Tmax 0.7

p361 (LE_AMND_TE_RADII_SECTION_1:SketchiS) Positioning Dimension Angle To Edge...) 90-(DOE_airfoil_Twistf2) 90

p364 (LE_AMND_TE_RADII_SECTION_3:SketchiZZ2) Positioning Dimension Angle To Edge...) Q0+({DOE _airfoil_TwistfZ)+DOE_tip_stagger_angle =]

p366 (S2_TMAR:Sketch{19) Diameter Dimension on Arc24) 52_Tmax+DoOE_pitch_Trax 0.594

370 {53_TMAR:Sketch{ZE) Diameter Dimension on ArczZS) 53_Tmax+DOE_tip_Tmax 0.23

p379 (S1_TMAX:Sketch{11) Perpendicular Dimension between Linez19 and Linel97) iF{DOE _rook_Tmax<=0){.00001)elsef{D0OE_root_Tmax™*, 75) 1e-005

p381 (51_TMAR:Sketch{11) Perpendicular Dimension between Line220 and LineZ01) iF{DOE _root_Tmasx==00{.00001 jelsefDOE_roat_Tmax™®, 25) 1e-005

p382 (52_TMax:Sketch{19) Perpendicular Dimension between Line221 and Line198_0) iF{DOE _pitch_Trax ==0)(.00001 jelse(DOE_pitch_Tmax*, 75) 1e-005

p383 (52_TMAx:Sketch{19) Perpendicular Dimension between Line222 and Linez01_0) iF{DOE _pitch_Trnax ==03(.00001 )else(DOE_pitch_Tmax*, 25) 1e-005 P

p384 (53_TMAR:Sketch{28) Perpendicular Dimension between Line223 and Line198_0_0) iF{DOE _tip_Trac =03, 00001 )else{DOE_tip_Trmax*, 75) 1e-005
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Achieving DoE with Part Families
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Achieving DoE with Part Families

Copy / Paste Feature

MY paste Feature x|

Parent Transfer Mode ——
" Copy Criginal Curves

£ Link bo Criginal % Prompt For Mew

" Instance of Criginal " Instance of Criginal

’ .
s 4) New Datum
For Sketch

Apply | Cancel |

M’ Positioning x|

5) Datums Used | flg i\ =
For Positioning 4+ 4
Reverse Mormal

(a4 I Back I Cancel I




Achieving DoE with Part Families
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