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HFE C HEE

oA i

Ak RGBT 7]

TR BRI AT 6-Sigma WiT A, Felth, 3 MR AR
Ty 2 AENBENL T AR, 5 Taguchi FiEEH A T T HAR,
AutoDesign T B 1T # R 5 g SCEHIEBTH AR 6-Sigma £
Sample C | 57, FIFE, %ML RE/RT AutoDesign 7ER RSB o
Sigma ZJHR AR f2 173 m R o

fEE T AutoDesign & XS R FIBEN L TR &

VER: 7E RecurDyn V8 H1, Kfif#s H GBS IF(Intel Fortran) 11.0. KL, A4S REZRASH A,
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Sample

43 S S o S

BRIV S7E Sample-A Al
Sample-B HREAT IR E M TR AS
[, FREE MM RGHINAL
o B, SRR BBl B S A
SUEHTAE A EERAR A, AT DA R A TR b i 225 A B SRR st A . SRAb 2 )5
R AR R RGNEREMA, BB RGBT SO R SRR

RecurDyn [/] AutoDesign S0 VFE ABEAALH] Sigma /Ko WAl &1k, AT LAE CRIATHY
Horb, B R BRI R — A IERIRIFRER B A H] 6-Sigma,iX &
RAE 99.9999998% 1A F= R G /L R ELAI N . B2 B MR THEA 6-Sigma 1T
(DFSS), Z[ RecurDyn E i A$5 T

F1975 Sample-C AHIIISCHF

<Install

1 | Dir>\Help\Tutorial\ AutoDesign\PaperDistributingSystem\ Examples
Sample_Cl1.rdyn

<Install

2 | Dir>\Help\Tutorial\AutoDesign\PaperDistributingSystem\ Examples\
Sample_C2.rdyn

<Install

1 | Dir>\Help\Tutorial\ AutoDesign\PaperDistributingSystem\Solutions\
Sample_Cl1.rdyn

<Install

2 | Dir>\Help\Tutorial\ AutoDesign\PapetDistributingSystem\Solutions\
Sample_C2.rdyn

FE

R RS SRR, e M TR TR B SR R .
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1.

2.

*

@
Dyn/Kin

- 5.

P 6.

Kt S RecurDyn KbR
RecurDyn JH3f], 3t} Start RecurDyn X[iFAE.

K Start RecurDyn XJ1EHE. T HIEAH—A>
A IR 7E Quick Access T EAFAH, A
i Open FAZBAEATALAH A H 5% i
‘Sample_Cl.rdyn’, MTT2D HEL{E M E .

B b, R AEE AN MTT2D THAH.
SRIG, R ES e B A Modell SEBCH
MTT2D@Modell

&1l Dynamic/Kinematic %4 .

riili Play 124

WAL AR, RIS AT

Chapter

Start RecurDyn ==
New Model
Name  |[Modell |
Uni [MMKS(Millmeter/Kilogram/Newton/Second) [+] [ setting |
Gravity [ [-]
Open Model
Recent Models 1cons  [+]

RecurDyn.rdyn

& Show Start RecurDyn’ Dialog when starting

Figure C-1-1 *4HT& 123 H]
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R BRI R . B Cc-2-1 FIE] C-2-2 2

W HAETE.

KKk DB RRHRE

Properties of SheetGroup1 [ Current Unit : N/kg/mm,/s/deg ]

Sheet Group | Qutput

Start Point E Direction Point |700,, 787, 0| Pt |
|:| Folding Sheet pint List Refresh Preview

Mumber of Segment |5-‘ |

Segment Length |4. ||E|

DSheetThickness IEl
[] Initial Velocity [1020.5 [
Density [sH_D ||6oge07 [Py
DYoung's Modulus IE'
Damping Factor | 5H_C ||32. [pv]

[Z1[] sheet Curl Radius PV_SheetCurlR|| Py |

Hold Down the Moise of Sheet Contact Forces

Update Geometry Information Automatically

|:|Air Resistance Coefficient Constant

| OK | | Cancel | App

(AUTODESIGN)

Chapter

AR B I PR (X 1

KlC-2-1 FENLE E 1 =t &

1t SheetGroupl XHHE, JEE . ) IKBLEAIES 240k A% 1178 & DVI ~ DV3. ML
T EERE, XA EAEA RN ER . Rk, FRA PG RN 4L
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™

A

KlC-2-2 B A Z BT &

R c22 9, N TR EMERIE NI TR, /£ MTT2D H, FHNEARE
FHSEIEE L. Nk, ENAREEEEN G RE. N Tz, IR
TZSEEREE . NEEN IR AR RIE

*  PV_Yupper*STEP(TIME, 0, 0, 0.01, 1)

*  PV_Ylower*STEP(TIME, 0, 0, 0.01, 1)

B
BEERITSEL

af 1 M AutoDesign S, il Design Parameter. *RftH LU F () Design Parameter List
Parameter Xﬂiﬁ*@ o

Design Parameter List

Design Parameter

Y. | Mame | Type | Prop. | Descripti... | Curr...| LB | UB | Design Cost.. | DP Form | DV z
A
v
v
-

Create | | Insert | |DirectReIation |v| Delete
| QK || Cancel || Apply
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2. Riii Create, RAIE—/NHIITEE . 7E Direct Relation X 1HHE, ¥4 M DP1
N DP_SheetCurtlFactor.

3. K PV, ;7 Parametric Value List X 15HE. JH S5, 58
PV_SheetCurlFactor ZH({H. #EH )5, SLIEAERER, W RPN,

Parametric Value List
Parametric Values |
Mo | DP I MName Value Comment | I
Bl F/_sheetCurlFactor 0. E
2 |_ W_ShEEtCU”REdiLIS ExSheetCurlRa... E
3 || |PVE £200. E
a4 |_ PV_thickness 0.2 E
5 |_ W_YLIF:IDEF -0.31 E *
B I_ W_Ylnwer 022 E

4. S5 OK, EZSHIENEITER. [F13] Direct Relation XJTEHE, & X _FTFUFA (=50,
500 o {EHEIAXIE, HiAIHiA (“Paper Curl Factor”). SEflJE, XHHHEERIIT .

Direct Relation
MName DP SheetCurlFactor
Parametric Value F“U’_ShEEtCurIFEIEI

Current Value EI
Lower Bound

Description | paper Curl Factor |

DP Form Value

| oK | | Cancel |

5. miili OK, &[] Design Parameter List X 1fi{E

6. NHEZIAREE, BIERISEL R, R A

AR ZHA % v iR
DP_Modulus PV_E 5200 7200 Paper_Modulus_E
DP_Thickness PV_Thickness 0.1 0.3 Paper_Thickness
DP_UpperPos PV_Yupper -1 1 Upper baffle Y loc
DP_ LowerPos PV_Ylower -1 1 Lower baffle Y loc
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7. IR[F%] Design Parameter List X 15HE, 2R IEHEN) DV 51 F NI BIERBTHSHL
AR PR LRI Sy st A2 &, R ORI R OB e . SERk
J&, Design Parameter List X UEHERN 41 B R

Design Parameter List

Design Parameter |

C Name| Type | Prop. | Descripti... |Curr...| LB ‘ UB |Design Cost... ‘ DP Furm| DV

>l

DP_... | Direct Paper Cur..| 0. | -50. | s50. 0. Value

DP_... | Direct |Paperr.-1-:.... 6200. | 52... | 72.. 0. value ([

DP_T..| Direct PaperThi..| 02 | 01 | 0.3 0. valwe ([ A

l.H|-h-|LLI|N|—l =

DP_L.| Direct

_|
DF_... | Direct _||._Ipperha... 03 40| 1 0. value |~/_
_|

Lower baf...| -0.22 | -1. 1. 0. Value IV_

v
\4
-_—
Create | | Insert | |DirectReIaticun |v| Delete
| OK || Cancel || Apply

VER: sy Prop 81 N AOFZHL, R IR BT AR R

8. 1% T OK, X[ Design Parameter List XJIH1lE.

10
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Chapter

EX 4R

HREE C-3-1 FIIAGKRABC ARG 123 B I H s Bt aakis HARL B R y
TN E, BRSAGKMEIRE (R, JEEEATES fh-F1255) 1Atk. fEASHEH, #4
BHRFE AR Mg B IR 1, SR By it A . iRt R Ea +/-0 %, &
AR A BENLEETHE . /F AutoDesign 1, M5 RFRR BRI £

Y¥=12.3(mm)

X=894(mm)

K C-3-1 i s Fe bn

11
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BUEESHTIRA:

,m 1. fE AutoDesign 2., rfiili Analysis Response. i} Design Response List X 5HE.

Response
Analysis Response List
Analysis Response
Mo Mame Type Pr... Description Treatment | Pl z
A
\ 4
v
-_—
Create | | Insert | Basic - Delete
| Ok | | Cancel | | Apply |
2. Aiili Create, SREIE—ANMTN, 7EHH T Analysis Response — Basic X iHHEH, ¥
25 M AR1 N AR_Ysensotl o
Analysis Response - Basic
Mame | AR _Ysensorl |
Result Qutput | ExSensor |
Treatment | End Value | - |
Description | ¥ when x is 894mm |
| OK | | Cancel |

3. %N EL , I Expression List X[ 1EHE, 1#id it % FRILE: ExSensor FiAT . 1EH
G, MR AR, IR,

Expression List

Mo Mame Expression Value Comment -
1 |RelleriVelocity 7B.5*TIME E 0 A
2 | HardRollVelocity _204*TIME E 0

3 |3ensor SNSR(1] E /A

4 |lowerslidemotion PV Ylower*STEPTIME,D,... E 0

5 |UpperslideMotion PV Yupper*STER[TIMED,... E 0

[ IF(D¥%[1]-894:0,0,IF[D¥([1}-... E /A A
7 |ExSensorError_5q.. | |FDX(1)-894:0,0,IFDX(1)-.. E [ MN/A

g |ExsheetCurlRadius | |ppy sheetCurlFactorS.. E 0

12



4. ri OK, EMAFINFRIAA.

B K D ERRHE

(AUTODESIGN)

5. 1R[A]%] Analysis Response — Basic XJ1fifE, X Treatment T, M FHiFRFikE
End Value. 7EH5A X0 AR (Y when x is 894mm.”). 5ERUG, MiZ P Efr

TR IR TEAE o
6. %TF OK.
R S Prop A FIHAL, IR [BIFNGwAR 7B B o

7. (AN RME, EEEE TR

=  Name: Ertror Sum

=  Expression Name: ExSensorError_Square

=  Treatment: End Value

*  Description: Error Square

Analysis Response - Basic

Name | Error_Sum |
Result Output |ExSensorError_Square | EL |
Treatment End Value [+
Description |Error_Square |

| OK | | Cancel |

* Treatment 225U RFEHI T —TNREHT ]2 1L HT G 26 1R A1 e . P, 1%
& treatment 7y EndValue, 15707 EZ5FITHIE, #E % MinValue, 5517

PR ME

8. ix[A|F Analysis Response List T, /a3 P B N W1 g 1 23T i 8 ) &2 B A
o I ERHBUE YRR NS, FEA TR R A . TERUS,
Analysis Response List AR IVATZ Y I

Analysis Response List
Analysis Response

Mo MName | Type | Pr... | Description Treatment | Pl :

1 |ARfsens... Basic | ¥ when x is 884mm End Value IT

2 [Error_Sum Basic | Error_Square End Value IT

y
Create | | Insert | Basic - Delete
| OK | | Cancel | | Apply

9. %1 OK, </ Analysis Response List X 1fHE.

10. PRAFART

13
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Chapter

= TERETL

NHEA TR, DU AR RAE AL E RN R, AR y MR E IR .

BEHLR T A AN H A IFER C4-1.

R C-4-1 BEHL TR EATHE B R

Eip YHIME T2 T
PR AL E -0.31 -/+ 0.05 BEHL
IEEL DA 0.22 -/+ 0.05 BEHL

BRI R AL IR BT SR
Abread: JFEERD
LR KAt
KRNI E x=894 (mm) = BHIFALE
it

1.0 =<EERME -/+ WE =< 1.0
1.0 =<THERME -/+ RE =< 1.0.

Ti B R B A RS w225 . R, BRIt R R R o 1S4 3)
i BRIy Z i MBI AR, & M B E BT LR

14



Kk 9B EFKEHLE (AUTODESIGN)
B TEEEIHU:

* 1. 7£ AutoDesign ¢, 1£+¥ DFSS/Robust Design Optimization. Design Variable X1
Robust MENLREZRUNT o R E AL AR I)

DFSS/Robust Design Optimization

Design Variable | performance Index | Optimization Control | Result Sheet | Summary Sheet

o op Description |Current| LB | UB | Type | Value |Statistica| In... | Dev.Type | Dev. Value
1 DP Upper... Upper baff... -0.31 -1, 1. Varia... j 0. Random j sD j 5.e-002
2 |DP_LowerP... Lower baff..  -0.22 -1, 1. Varia... j Q. Random j sD j 5.e-002

HigTHUAE, ZH T =ANET, 4352 Statistical Info’, ‘Dev. Type’ 1 ‘Dev.
Value’s KT ENRIFEARIETE ST M A HEAER . {E Statistical info'H, 7] LLE
SRR BN random’ BL# ‘deterministic’. IR REA AZEWERWE, CIUERE
‘tandony’s 73], { /& ‘deterministic”F & . 7EDev. Type'H, 1] LLE TR W22
— NGB BTHE LR . SRR IIRE. ‘COVARERANT LR, 405KER
P58 X N‘random constant’, 1X & H T ST R f& e /= Ko

2. Ml Performance Index P55,

3. MR TRNAE SRR

AR Definition | Goal | Weight/Limit Value | Robust Index | Alpha Weight
AR _Ysensorl | Constraint | EQ 12.3 NA NA
AR_Ysensorl | Objective | MIN 1 1 0

71:3% Sample_C1 %A %] AR2

SO A, FURHER R . KO R RE.

DFS5/Robust Design Optimization

Design Variable | Performance Index | Optimization Control | Result Sheet | Summary Sheet

Pl Use| AR |Description Definition | Goal |Weightf'LimitVa... Robust Index Alpha Weight

1 |7 A...j‘r’whenxiss... Constraint j EQ j 123 1.
2 |7 Aj Ywhenxis 8. Objective j MIM j 1. 1.

1.

0.

1E DFSS/Robust Wi, &1t HEREN TR RN N:

PI = Weight*(AR*Alpah_Weight-+Sigma*Robust_Index)

15
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{H Weight Z/n1EZ H ARk ) AR [JAHXTHEANE, Alpha Weight 11 Robust_Index
FEPANIENLRIFR G o EERAZON0 B O] L A 2

U5 Alpha_Weght=1 JH. Robust_Index=0, NI{f Weight*AR /).
2R Alpha_Weght=0 3 H. Robust_Index=0, Jf# Weight*Sigma /] -
U Alpha_Weght=0 Jf H Robust_Index=1, JI{# Weight*(AR+Sigma) />
WEARFEEADY 0, WERABITFAIL R DR,
4.y Optimization Control F725

5. HXBE, WRPR.

DFSS Robust Des gn Optimization

Design Variable Ferformante Index | Optimization Control | Result Sheet | Summary Sheet

DOE Meta Modeling Methods bethods

Canvergence Talerands

Objective Change Rate in Consecutive terations 5,002}
Equality Constraints 14003
Inequality Constraints 16008
Maximum Reration of SAD 30
Convergende Relaxation Cantrol OFF [ -
DFSSAobust Design Contral
Validation Type ‘alidation -
Sample Points for Validation 8
Varan<e Estimation Methad Random Sampling [
Simulation Type Dymamic/Kinematic -
[ Save Resumts | Robust_rbf, Humber of Trials 9
Analysis Setting Execution
oK Cancel

6. MNTUSHAZE, HHEME. S ITHESLARE, DFSS/Robust Design Control #&
HrHIl . 2 EEE T, EHET 2R T DFSS/Robust Design Control. TH4H{E
S AE‘Guideline Manual’ A f#f. AutoDesign ffH] meta-model K& 511 n)

HIR Y meta-model FENLHIIRE A BT 73 A RAAS RI50AIE, (HEARHEM 21T meta-
model flitt. B, BRABIHHIT ZEIFEAFEIRAE. £ Validation Type, =
FhsAL, 535 /& None’, Validation” Fll ‘Validation & Re-Optimization’. 24Validation’
W1, AutoDesign AT BT HI (R VT Y TRE S RORE AT . SRJS, fiHRE
AKJj 7. fEVariance Estimation Method’ ™, A PFZEA“Taylor Series method’ 1

16



8.

B K D ERRHE

(AUTODESIGN)

‘Random Sampling method’, #&>K [ meta-models H[] 5 ZiTli%, 1E‘Guideline

manual’ 75 fEE .

83T fiTT Analysis Setting %41, BHE DT E. W Sample-A FI Sample-B HFTfFFE

(K, 5 EE RN BT L RAS B PR T STEP (% H -

Dynamic/Kinematic Analysis

General | Parameter I Initial Condition |

T
ER—
Plot Multiplier Step Factor E
Output File Mame Robust_rbf\_RV

rInclude

|:| Static Analysis

[ Eigenvalue Analysis

[ state Matrix
|:| Frequency Response Analysis

|:| Hide RecurDyn during Simulation

I:‘ Display Animation

Gravity
’7 x [o. | v [o8066s | z [o. | [Gravity]

Unit | Mewton - Kilogram - Millimeter - Second |

| QK || Cancel |

st Execution %], IEATHIREERNML. )5, TLERINULATRIMES, 4 Rpr

e W, sl OK 4] MAHREfEET .

Performance Indexes

Execution
— Summary for Execution
Design Variables
Mo (o1 Description |Cunent| LB | UB | Type | Value |5tatistical|nfu Dev.Type Dev, Value
1 |DP_UpperPos | Upper baffl... | -0.31 -1, 1. |Variable 0. Random SDr 5.e-002
2 | DP_LowerPos | Lower baffl... | -0.22 -1, 1. |Variable 0. Random SDr 5.e-002

Mo | AR Description Definition | Goal | Weight/Limit Value Robust Index Alpha Weight
1 [AR_.. |Ywhen xis 89... Constraint EQ 12.3 1.
2 |AR_.. |Ywhen xis 89... Objective MIN 1. 1.

Meta - Model
Initial DOE Method Incomplete Small Composite Design -1
Meta-Model Method Radial Basis Functions Model{Multi-Quadratic)
Polynominal Type Auto
Trial No 9

oK ] | Cancel

17



9.

10.

Kk 9B EFKEHLE (AUTODESIGN)

siili Result Sheet $1%5, EEMATERIENIHILILER

DF55/Robust Design Optimization

|Design Variable I Performance Index | Optimization Contral | Result sheet | Summary Sheet |

Optimization History of AR Values

Mo AR_Ysensorl | Error_Sum | Violation

1 12.2729339814398 7.32569360702537e-004 1.20043931383957e-003

Standard Robust Index
AR Estimated STD Sampled STD Pl User defined Value Relaxed Value
AR_Ysensorl | 5.00855391391964e-002 | 9.14248874125... 2 1. 1.

Error_Sum | 4.25545215632667e-002 | 1.16961596667...

S Bk |G R Q@RS ¥ EE x| e

0. 0080 ‘-\
0.0070

0. 0060

0. 0050

0. 0040 @ Normalized Object
0.0030 “@ Maximum Violation

0. 0020

0.0010

0.0000 \T
-0.0010

1 2
SAD Tteration

OK || Cancel || Apply

PACTIRRIEARENSE 2 sl A BRI AR 4 12307, ‘BRI Sigma #2 0.05,

FEA Sigma 4 0.091. 1EfPL Sigma 5H£AS Sigma Z [A]#)1% 7% /& HH meta-models FIF5/E
SR HFEA Sigma HETHIHEKIS, FTEAMEH ‘Get from Simulation History 5711
ke

T, fE‘Summary Sheet TEF LR . AIE meta-models I, &I BT &
HEAE EA TR AR MR 2570 B R BERUE . AR NS H0e SChEEL W AI7E 1L
AR A

AR ESF T, DV AIDV2 )(0.31,-022) F1(-0.36, -0.22)284k, XK b 12
Wit &,

FESIHTIR NS, SRARAE A S BT HE I TN, FEA STD (bt 2Z2) (H A2 MORFE
AR SEMR. BRI RS TP 7.

18



% K 9 BE R % HE (AUTODESIGN)

DFSS/Robust Design Optimization

[Design Variable | Performance Index | Optimization Control | Result Sheet | Summary Sheet |

Design Variables

No Name | Description Optimum Current | LB uB
1 DP_UpperPos Upper baffle Y loc  [S0S611887249. -0.31 -1. 1.
2 DP_LowerPos Lower baffle Y loc  [SOR21S6179123.8 -0.22 -1. 1.

Analysis Responses

No Name Description Optimum Sampled STD
1 AR_Ysensorl Y when x is 894mm 12,3071545861465  9.14248874125973e-002
2 Error_Sum Error_Square 5.11881029283521e-005 1.16961596667014e-002

Performance Indexes

Mo | AR | Description | Definition | Goal |Welghtﬂ.imit Value | Robustindex | Alpha Weight | Relaxed Robust Index
EQ 12.3 1.
AR...|Ywhen xis... | Objective MIN L 1. 0.

Constraint 1

AR...| Y when x is...

1
2

SAOD
Initial DOE Method [Incomplete Small Composite Design -1 |

Meta - Model [Radial Basis Functions Model(Multi-Quadratic) | Polynominal Type | Auto |

Initial Sample Runs E SAO Validation Total Evaluations

Optimal Design [ E:\Test\PT\VIR1\Tutorial\AutoDesign\AutoDesign_C\Solutions\Sample_C1_02\Robust_rbf\_RO_002 |

l Create New Optimum Model | | Apply to Current Model ] | Open Summary file ]

| ok || camcer || mppy |

£ SAO MEE A, RSO 34, HrP R SHIIARFER ) 21 K5
1. RAFEAL, N TIP3 6-Sigma Wit, AL 5474 Sample_C2.

19
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Chapter

124 T 6-Sigma I
Jn#EfiA‘Sample_C21dyn’s  6-Sigma 151 §1H 5“Sample C1”HAH[FI 51T AE BN Hr

MR, RAEEHFAR GG, B C5-1 /R TIXEERIHER, It
“Sample_C1”H i % [

DFSS/Robust Design Optimization

Design Variable | Performance Index I Optimization Control I Result Sheet I Summary Sheet |

DV DP | Description |Current| LB | UB | Type | Value |5tatistica| I | Dev.Type | Dev. Value
DP_Upper... Upper baff.. -0.31 -1, 1. Varia.. j 0. Random j D j S5.e-002
2 |DP_LowerP... Lower baff... | -0.22 -1 1. Varia... j 0. Random j D j 5.e-002

KIC-5-1 6-Sigmai i TTH AR &

i T EER I

1. A THEIE 6-Sigma WAL AT, WK C-5-2 . Wit BisaffimEfN /], &
NN (Y_position - 12.3)**2, M 6-Sigma BT fAERE, Y_position PZ3 A LA Y
VERAKR

9.3 =<Y_position -/+ 6*Sigma =< 15.3
AutoDesign fff I MATEXL RAIA L ER R,
9.3 =<Y_position - 6*Sigma
Y_position + 6*Sigma =< 15.3

Sigma ) A 75 ANERAFRRA BaE XK, IR GEMLE . KHit,
A LUE ] C-5-2 RPN ANER LA KRR 72 TRk o

20
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U1“Sample_C1”H fITf#EfE ). DFSS/Robust Brittbise Lt Hirh
PI = Weight*(AR*Alpah_Weight+Sigma*Robust_Index)

XTI, A AR AR BUHR/ME. [k, A5 X robust index = 0 71
alpha weight = 1.

DF55/Robust Design Optimization

Design Variable | Performance Index | Optimization Control | Result Sheet | Summary Sheet |

Pl Use| AR |Description | Drefinition | Goal |Weight."LimitVa...| Robust Index Alpha Weight

1 |7 A j Ywhenxis 8., Constraint j LE j 15.3 6. 1.
2 |7 Al j Ywhenxis 8. Constraint j GE j 9.3 & 1k
3 |7 E... j Error_Square Objective j MIN j 1. 0. 1.

KIC-5-2 6-sigmaZ) WAL A

mitl Optimization Control > DOE Meta Modeling Methods

N T RAFE S ], FRA LA “Sample_C1H 1M 45 K. HUH 2% ‘Select DOE
method’7{2)i% ‘Get From Simulation History”. [#)5 Get From Simulation History %
Heyiig . st Get From Simulation History %4

DOE & Meta Modeling Methods

—DAuto Selection

— DOE Method — Meta Modeling Method
—{ ] select DOE Method
r— Classical Method

(O simultaneous Kriging/DACE Model *

O Radial Basis Functions Model{Gaussian]
Generalized Small Composite Design

_ _ . . @ Radial Basis Functions Model[Multi-CQuadratic) *
Central Composite Design

. O Conservative Response Surface Model
Boxand Behnken Design

— Polynomial Function
—Efficient Method =

*
Discrete Latin Hypercube Design @Auto
OConstant Model
OLinear Maodel

Incomplete Small Composite Design-1

(O Complete Quadratic Model
Incomplete Small Composite Design-2

(O Pure Quadratic Model

O Pure Cubic Model

OHybrid Linear

* Recommended

Close

bJs, ATLAERIWN FEELR. AEEERGet YT IBITE R N TH 6-sigma 15
et S e B2 B e, R % Initial Runs for Meta Model’ 45 5. & )5 sy
Confirm %411 .
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(AUTODESIGN)

Simulation History
Mo | Plot | Get | Update | Export | Design Cost Description of Sim... | Success/Failure | Violation | AR | ARZ | D1 | Dv2 |~
1 v 0. Initial Run Block1 f... Success 10.49093. 1 1
2 [ | ™ [ I 0. Initial Run Block f.., Success 13 1 1.
3 r |7 |_ |_ 0. Initial Run Block1 f... Success 16.13918... 1.
4 r |7 |_ |_ 0. Initial Run Block1 f... Success 11.54263... 1 =
5 r |7 I— I— 0. Initial Run Block1 f... Success 11.39441.., 0.22
6 r |7 |_ |_ 0. Initial Run Block1 f... Success 13.28232 0.22
7 [T v [ [ 0. Initial Run Block f.., Success 14,96 1. L
8 r |7 I— I— 0. Initial Run Block1 f... Success 10.60272... -1,
9 r |7 |_ |_ 0. Initial Run Block1 f... Success 12.22508... 0.22
o [ [ I 0. RSAOH Success 1.200439
1 r |_ |_ |_ 0. RSAO1 Success 0.
12 r |_ |_ |_ 0. Variance Verification1 Success .| 2.766611... | 0.
13 r I_ I— I— 0. Variance Verification1 Success 1.208200
14 r |_ |_ |_ 0. Variance Verification1 Success 6.24
15 r |_ |_ |_ 0. Variance Verification1 Success 12.23216... | 4.600961... | -0, &4... |Z|
1 i i
- Update Model Select Plot Factor |AR - Plot
@ newager O current o et o o] [ger ] [imporrie ] [ o |
From ‘ | To | | | Check |
[ ExportFile | [ Deletemn |
[ ok || canca || 2ponw |

N IR [l ] DOE Meta Modeling Methods % I,
Basis Function Model(Multi-Quadratics)’ ,

SRJG, N meta-model iEFERadial
‘Auto’ EF N L TIAAY,

1z [A] ‘Optimization Control’ P2, Rl Close %4l FRATTAEEARE ARSI Z 540

[FI R ERAIES 2 =

% OK 1441

JH:;

st Execution %4l IARHHTHIE B 5K C-5-3 iR, U

Execution

r Summary for Execution

Design Variables

Performance Indexes

Mo DV Description |Current| LB | UB | Type | Value |Statistica| Info Dev.Type Drev. Value
1 |DP_UpperPos | Upper baffl.. | -0.31 -1, | 1. | Variable 0. Random sD 5.e-002
2 | DP_LowerPos | Lower baffl.. -0.22 -1, 1. | Variable 0. Random s5D 5.e-002

Meta - Model

Mo | AR Description Definition ‘ Goal | ‘Weight/Limit Value Robust Index Alpha Weight

1 |AR_. |Ywhenxis 89.. Constraint LE 15.3 6. 1.
2 [aR_. [vwhenxisss..| Constraint GE 9.3 6. 1.
3 [Er... | Error_Square Objective MIN 1. 0. 1.

Initial DOE Method
Meta-Model Method
Polynominal Type

Trial Mo

Get From Simulation History
Radial Basis Functions Model(Multi-Quadratic)

Auto

[—

Cancel |

KlC-5-3 6-Sigmai iT At A X2
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Kk 9B EFKEHLE (AUTODESIGN)

LA RS, Al Result Sheet 555, 85, TUALSERAIE C-5-4 FHR. &

AUITLEH, AR1=12.248, flitl Sigma FIFEZA Sigma 737379 0.047 A1 0.044, Kot
Robust Index, KR ART+/-6+0.0447# R AR FRIE 9.3 A1 153, [Flk, 15E] Robust
Index /] Relaxed Value {H4 6. IKHURT 6-Sigma Wit M Z(E R, SHRIEFF).

DFS5/Robust Design Optimization

|Desigr| Variable I Performance Index | Optimization Contral | Result Sheet | symmary Sheet |

Optimization History of AR Values

Mo AR_Ysensorl | Error_Sum | Violation

1

2

3
Standard Robust Index

AR Estimated 5TD Sampled 5TD FI User defined Value Relaxed Value |:
AR Ysensorl | 4.72660972038361e-002 | 441523074939 1 b i
Error_Sum | 1.67753833988998e-002 2 |z|
Bk |BER | i [l & |

ELEER

0.030 - \

0,025 - \

0.020 - \

T 0.oas - \

4 Mormalized Object

0.010 - \

@ Maximum Violation

0.005 - \

0.000 \n

1 2
SAQ Iteration

o

[ ok

| | Cancel

KlC-5-4 6-Sigmai& i ik sk s s

IAE, B Sample_C1H1‘Sample C2HURALEIR . Pt BIREA AR T
A E DV & DV2), {HZEEERUTMEEIIFEA Sigma. Ktk BTLLUERMATS
—No MR R, BATVCNE IR R 6-sigma WTTEERELF, XEHT
BIR R REATT ZEE RS, (H R BRIt Bt T O ARIRAE H A7 B R A7 B E U

RIS S HRERFS] !
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