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1. EXE A-2-1 TS EE.

|

Parametric Value List

Parametric Values

2. B A-2-2 FLERLE X

Mo | DP Mame | Value | Comment
1 |7 InitialVvX 2700, _EI
2 |7 K 10. _EI

KlA-2-1 E X SHHE

JTRHIHEERE, 5 InitialVX SH 7485,

>l

OB it #OR

Ground InertiaMarker

[

Close

Properties of Red_Ball [ Current Unit : M/kg/mm/s/deg |
[General I Graphic Propertyl Origin & Orientation | Body l
Initial Veloci
] || |V
. Translational Veloci
Material Type |5tee| |.| LE;{ |Initia|w ty
Mass [32.8820031075732 | Br [o
bec  [131528.012430293 | v o | / @z [o
Ly  [131525.012430293 | »z o |
Reference Marker
Iz [131525.012430253 | = o, |
~ Rotational Velacity
Volume [4188790.20478639 | [ Showpropenty | / Bx o
Center Marker [ M ] B |0.
Inertia Marker Create ] IM (=4 |0
Initial Condition l e sl I Reference Marker |Red_BaII.CM
o ) o ]

][ Cancel ]

KIA—2-2 BEFsInitialVX
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3. R A-2-3 RZIERMIER Z [AHEAR I IWIRE #2805 K 8E%.

Properties of SphereToSpherel [ Current Unit : N/kg/mmy/s/deq ] Properties of SphereToSpherel [ Current Unit : N/kg/mmj/s/deg |

[General| Characteristic | sphereTosphere | [General | Charactsristic | SphereToSphere |

we (TS| | ||| [ ot

[~ Characteristic Name Red Ball.Ellipsoidi
| stiffness Coefficient [+l
|Damping Coefficient |v| |Gl. "El Radius |1-DG. |

ic Fricti icien |+ | | 0. Pv | [ Fricti
|Dynarn|c Friction Coefficien |v| | | | ricktion | Defisfion o the Ation Sphere
Stiffness Exponent |‘I.3 |
Name [ Yellow_Ball.Ellipsaid1 [er]

|:|Darnpir|g Exponent |‘I. |
[Jindentation Exponent |2. | Radius |5’Dﬂ |
Buffer Radius Factor | 1.2 | Synchronize with Geometry
Maximum Stepsize Factor |20. | Farce Display | Inactivate |v|

[swse ] [ oc J[cme [ am |||Cooee]  [o [ o]

KA-2-3 BEHERIEEK

B 4. {fiFE A2-4 M A-2-5 T AutoDesign T-EL 41 F (] Design Parameter, & %
T o i Create W, OURIFBHL W A-2-4 iR, (6 A2-5, ik
ZHGE A-2-1 HE NS HEEE . VIR A-2-1 HoE XIS HUE. & O
BRI KE. XFRRERAEEY, Bt ENIZE AR EEE N . SR

Design Parameter List

Design Parameter

L' Name| Type | Prop. | Descripti... |Curr...| LB | UB |Desigr1 Cost... | DP Form | DV

>l

DFT | Direct | Initial V¥ | 2700. | 15... | 50... 0. Value |[v

]
2 [OP2 | Direct _IStiffne::l»' 0. | 1. | 20 0. value ([
T 2HUR, 20k DV PAEGE A B 1 A s 24

KIA-2-4 ‘2)iEDVEILHE

Direct Relation Direct Relation

Mame DP1 MName DP2

Parametric Value Parametric Value IEI
Current Value 2700, EI Current Value EI
Lower Bound 1500, Lower Bound
Upper Bound Upper Bound

Drescription | |nitial VX | Description | Stiffness K |

DF Form Value DP Farm Value

QK | | Cancel OK | | Cancel
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REXS Ml

Bt HbRR: ERpghO R TR IRk G (HFRRD o MU, B HREE
X MERETEAR. £ AutoDesign 1, VEREFRbRZ CTHRALH I FARAZIA,  t o0 i B 2H A
W, & XNEREFRARTE 56T E TR RE SCoBia 2 D B k-

B S A-3-1 HRTA RIRIA . BANFRIER IR A-3-2, A-3-3, A-3-4 /R

Expression List
Expressions
No Mame Expression | Value | Comment z
1 |Ba DM(1,2) E| 313847
2 |Bx2 CONTACT[1,0,1,2) E 0
3 |B3 DM(1,2)-600 E| s@s2.05
N
KA-3-1 FixF1E
Expression
Mame Ex1
DM(1,2)
Awvailable Argument List
[=)-Awe Function expressions - D Entity
[+-F Fortran 77 Functions
---‘,I'E Simulation constants = L RediBall:Marker]
[~ @ Displacement 2 Blue_Ball.Marker2
-4 Velacity
Q Acceleration
ﬁ; Generic force
F; Specific force
_B: System element |Z|
w0 [ aad | [ Delete
| oK | | Cancel | | Apply |

KA-3-2 FRIAXEx1 B E X
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Expression

Mame |Ex.2

CONTACT(1,0,1,2)

- & Velacity
tl- 0 Acceleration
F‘.E Generic force
Fs Specific force

- Jdv System element

Available Argument List
Bﬁu F:nction EXpressions s Entity
#-Fg7 Fortran 77 Fundctions
---T: Simulation constants L SphereTaSphere
- &' Displacement 2 Ground.InertiaMarker

i~

OB it #OR

] [ add | [ Delete

| oK | | Cancel | | Apply |
KlA-3-3 F£ikREx2M B E X

Expression

Mame Ex3

DM(1,2)-600

Available Argument List

EI"-HI_M: Function expressions n D Entity

TC Simulation constants L RediEal:Marker]

_@l' Displacement

G Velocity

€ Acceleration

F"ﬁ Generic force

Fs Specific force

_Bz system element |z|

4 m D] [ Add | [ Delete

2 Yellow_Ball.Marker1

[-Frr Fortran 77 Functions H

| OK | | Cancel | | Apply |

KlA-3-4 F£iAEx2H) B Ak E X

ﬁ& SE XA A-3-5 TN RIA . HE BRI . AN RIA RS B
Response ﬁﬂ lg A_3_6 Fﬁﬂ—‘_\‘o EEH‘7 ’E_:,ﬂj E@%EE%/%M]E A_3_7 FEZT_\‘O
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|

Analysis Response List

Analysis Response

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

1 AR1 Basic _l Distance between Red Ball & ... | Min Value IT

2 |AR2 Basic _I Contact Force between Red B... | Max Value I\T

3 |AR3 Basic _l Distance between Red BAIl &... | Min Value I\T ‘

KIA-3-5 73 2 1) 2%
Analysis Response - Basic Analysis Response - Basic
Name | Mame | |
Result Output |EH'| | Result Output |E¥-2 |
Treatment |Mi|’1 Value |V| Treatment |Ma}(‘ufa|ue |v|
Description |Distance between Red Ball & I| Drescription |Contact Force between Red B:
oK | | Cancel | QK | | Cancel |

Analysis Response - Basic

Name [2r3] |
Result Dutput |Bx [eL]
Treatment | Min Value -
Description | Distance between Red BAIl & |

oK | | Cancel |

PlA-3-6 =73 B )R AR5 2

FIA-3-7 AR ) = Ao i i

12
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Design Study SZH.H, $RALCHR T, HSMED AT AR AR R FTHE AT EE. Design Study
BFEINER A—4-1 iR 6 DN FRH,

FA-4-1 Design Study )73 ik

Design Variables e DOE J7i%, JfE R RE/KF

Performance Index TE NI NS s, EoR# A1) AR

Simulation Control 5E M RecurDyn KA IR i

Effect Analysis M R AT ROR 7 H

Screening Variables | MU MTEE R, ik PR
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Design Study HIELASHE

BT VTR SO ST TR A OG0T, Rk DOE 77k, Jf € XHAE
FIKF, BT RecurDyn /5. H%6, XEPIRINT:
1 fEBIPARER TSRS, 8 DOE /A9 Bose” s Orthogonal Array, JUCET

FKVA 5. G, ESUBATIRECN 25, 71§ strength-1I orthogonal array
design. %15 51527 AutoDesign FEIR T

Design Study

Design Variable | Performance Index | Simulation Control I Effect Analysis I Screening Variables | Correlation Analysis |

Methad |Bose's Orthagonal Array |~
DV DP Description Level | Lower Mid1 Upper
1 DP1 Initial VX 5 1500. 0 5000.
2 DP2 stiffness K 5 1. 0 20,

I Mumber of Trials El I
All Level Set 5 - | Set Default |

| ok || cancer || appy |

KA-4-1 & LIS IDOE 7 1%

2. fESTHTNH, 5 Performance index.

14
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Desigh Study

Design Variable | Performance Index | Simulation Control | Effect &Analysis | Screening Variables | Correlation Analysis

Pl AR | Description

1 AR1 Distance between Red Eall & Elue Ball

2 AR2 Contact Force between Red BAIl & Yellow Ball
3 AR3 Distance between Red BAIl & Yellow Ball

PA-4-2 W SR FR PR RESRARIE

3. TEPIEAEGINTR, 5 L A-4-4 FIE A-4-5 Fosi ot E. XEMRES
RD 73t A . AR ESEINRR A b4 REFE e, @A E plot multiplier
factor N 1.0, FFHGINAEL. ERiXENS, riidh OK. A5, RecurDyn %45 5E k50
U, BEAT 0 HT

Design Study

|Design Variable I Performance Index | Simulation Control | Effect Analysis | Screening Variables I Correlation Analysis |

simulation Type Dynamicinematic_____|hd
Save Results | effect_bose, | Mumber of Trials

Analysis Setting | | Execution

PIA-4-3 {5 EL45 1 T

Dynamic/Kinematic Analysis

General | Parameter I Initial Condition

[
I —
Plot Multiplier Step Factor El

[Z] Output File Name [sample_a_final.bo |

rInclude
|:| Static Analysis
DEigenvaIueAnaly!is
|:| State Matrix

[JFrequency Response Analysis

Hide RecurDyn during Simulation

Display Animation

Gravity
I Y —

Unit | MNewton - Kilogram - Millimeter - Second |

FA-4-4 FEARGGHTRE

15
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Dynamic/Kinematic Analysis x

| General | Parameter |initial Condition |

Maximum Order [ |
Maximum Time Step [5.e-04 [[Pv]
Initial Time Step [1.e-08 [[Pv]
Errar Tolerance [1.e-05 [v]
Integrator Type [IMGALPHA [+]
MNumerical Damping [1. [Pv]

Constant Stepsize [1.e-05 |
Jacobian Evaluation [100. |

Match Solving Stepsize with Report Step

Match Simulation End Time with User Input

[Jstop Condition

| oK | | Cancel

KA-4-5 LRSHE
4. pMrsEa, W LAOEFRRCR T, ARSI AN i AR
5. N, WEFERCRDMERE, BRI EVERRIR AT BT AR Z AR R
SSERGT
A—4-6 SRR, 22 R AT R

7E PLAT, &% petformance index. #AGAIE IR, BFDIERT P HIRR Y
Mro 25, s DRAW #%4l. K A-4-7 Bor T P11 AR 2 BISCR 0. WTUUE
HIXTFLLERATIEER 2 TR FE RS, DV b DV2 A5 KA /).

Design Study

|D-esigr1 Variable I Performancelndexl Simulation Contral | Effect Analysis | Screening Variables I Correlation Analysis

FI |'| TARTDM(T,2])

Effect Values and Variation

DV Levell | Level2 | Level3 | Leveld | Level5 | Variation |Effect‘u"a|ue

16



A Effect Analysis: PIT : ART(DM(1,2])

B Bk |G R RE P ST | EE] K %

Effect Analysis

2.10

1.80

1.50

Walue

1.20

0.90

0.60

0.30

1 2
Dv

|

OB it #OR

WLeven
[ Levelz
Wieven
[ Levels
Bl Levels

KlA-4-7 S PIFIRCR M 4

i, WTLUE S| AR2 FIBCR T, Wi A-4-8. X1 T DV (W55 4 #1585 5 ME, 1HE
JIH 0o RFTRMANERECA A TR, XMANESE o RS2 72 .

KlA-4-8 28 “PIFIRICR M4 2R

& Effect Analysis: PI2 : ARZ(CONTACT(1,0,1,2)) x
ETEEIECEEE IR E L
Effect Analysis

2.10

1.80

Lso W ieven

Bl Levelz

;5 1.z0 Wievez
* 0.0 [ Levels

o.50 [ Levels

0.30

0. 00

g, TGS ARS HIRCEAT, HE A4-9 Fim. IXRRAERFIER [AHEES.
AR TE A-4-8, EBER T ESLMLE R, JEWAIRIE DV IS 4 FE 5 MERAH

filte PRI, AEBHUT, ARS IEH T8 AL

A Effect Analysis: PI3 : AR3(DM(1,2)-600)

@ Bk G RE(Ees e F ¥ EE | e

Effect Analysis

1g.00

15.00

1z.00

9.00
6,00
3.00
0.00

Value

Weven
[ Levelz
| e
[ Levels
Bl Levels

-3.00

-E.00

-3.00 7
= =
1 2

DV

EA-4-9 PI 3[R0 M s R
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DAL S RRCR . SRR/ N B KA EA75E, Nl A-4-10 .

Minimization Combination
DV (DP1) | DV2(DP2) |
Maximization Combination Draw
DV (DP1) | DV2(DP2) |
— Simulation
@Min Combination OMax Combination

FA-4-10 s/ NFERH A ) IEH

BRUniER 7 AR3. BRI HTUnE A-4-9 Fios. 285, B A-4-10 o 7143 AR3 B/
BRI EHE . WRFEERAR/DNSE RIS, EFEEL S, Hhd
simulation %4, W& A-4-10.

asare
B A-4-11 BORTFIERRIZE R, 5o, WTUEREU R RFRHER. XA
i, RAWABOHERE. Bk, AHREHTARRRE, TGRSR R T,
1L H%, IEPRMERERAS ARL. B A-4-11 BoRFI MR R IR AR RIS IER
FLT RN T P 1 AT R

2. EXIWFHER 1.0, FFd Apply %5, WTUE WA A-4-12. )5, M
Screening DV %4, & A-4-13 BoRIfEL R . X E/R &R DV1 (8 DP1D) [k
DV2 B
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Design Study

|Deslgn Variable | e Index | Y Control | Effect Analyslsl Screening Variables | Correlation Analysis |

Pl

Screening Variables
0.35

30
. D Dg1

20

15

0.10

PROBABILITY DENSITY

0.05

0243

0. 000 0.300 0. 600 0. 300 1.z00 1.500 1.800
MAGNITUDE OF SENSITIVITY

 Chart Control

Min ‘=D Masx

Cutoff Value | 0.243474368584849

Show Point Labels

Screening DV | | Clear Screened DV |

Dv 1 | 2

Name

Current

Sum

Mumber of Screened DV Cl

"Save Screened DV

@ Create Mew Maodel O Update Current Model Save

‘ oK H Cancel || Apply

KlA-4-11 TR &= )10 5

Design Study

| Design variable | e Index | Si Contral | Effect Analysis | Screening Variables | C Analysis |

Pl [ar1DM,2) [-]

Screening Variables
ES

30
2 ng? og!

20

e

=]

.10

PROBABILITY DEMSITY

=]

.05

=
=

0.000 0.300 0. 600 0.500 1.200 1.500 1.800 2.100 2.400
MAGNITUDE OF SENSITIVITY

 Chart Control

a
Min i Max Cutoff Value

Screening DV | | Clear Screened DV |

DV 1 | 2

Name

Current

Sum

MNumber of Screened DV Cl

"Save Screened DV

@ Create New Model O Update Current Model

| oK || Cancel || Apply

FlA-4-12 & (kAR B 1 FHE

OB it #OR

19
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Design Study

|Design Variable | Performance Index | Simulation Contral | Effect Analysis ‘ Screening Variables | Correlation Analysis

Pl [ar1DMI1,2)

@

.35

Screening Variables

@

<30

°%

Dgﬂ

20

15

10

PROBABILITY DENSITY
R

os

0. 000 [

© |1.000

0. 600 0. 50 1.200 1.500 1.800 2.100
MAGNITUDE OF SENSITIVITY

400

 Chart Control

Cutoff value

Min ° D T Max
o o [] shaw Point Labels
IIg Screening DY 1 | Clear Screened DV |
DV 1 | 2
Mame DP1 op2
Current On off
Sum On Off

Number of Screened DV

"Save Screened DV

@ Create Mew Model O Update Current Model

Save

‘ Ok | | Cancel

Apply

KA-4-13 XF585—/ PI, fiiiki)4h

3. b, HURVERETEAR N AR3. SNJEE LIMFMEDY 12, kit Screening DV 44,

OB it #OR

&

A-4-14 TPiEIREE R, KH, Current 78 AR3 k4L B, Total 7~ AR1 A1 AR3
st RIEEA . IR AT Save #2041, RABISHIRITEE FRidN on) {REAE

New Model % Current Model H"

Design Study

Design Variable | Performance \nde)(l Simulation Contral I Effect Analysis ‘ Screening Variables | Correlation Analysis

Pl [AR3(DM1,2)-600)

Screening Variables
>
£ 0.0z Dg? og'
=
o
o
>
f
=
T 0.01
=
]
<]
o (=1
& =]
=]
o
0.00 -
0.000 4.000 8.000 12,000  16.000  20.000 24,000  28.000  32.000  36.000
MAGNITUDE OF SENSITIVITY
 Chart Control
show Paint Labels
| Screening DV | ‘ Clear Screened DV ‘
DV 1 ‘ 2
Name DP1 Dp2
Current on off
Sum Cn Off

Number of Screened DV

Save Screened DV
’7 (®) Create Mew Model () Update Current Model

Save

| oK ‘ | Cancel ‘ | Apply

EA-4-14%1 55 =PI, fHikirgs R
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AR

A-4-15 BRI TS . IR BRI T s R AN IE RN ARs FIRR. W
BEH A PLHZE = PI Z[AIff)5R AR, /A)i% PI 1 ] Horizontal Axis Al PI_3 [] Vertical
Axis , piifi Draw $%4fl. 2805, FILAERIE A-4-16 ML R, B A-4-16 TR,
AT A A E .

Design Study

|De;|gn Variable | & Index I S Control I Effect Analysis | Screening \n\anahlesl Correlation Analysis
PI List
Pl AR | Description | Horizontal Axis | Vertical Axis
1 AR1 Distance between Red Ball & Blue Ball
2 ARZ Contact Force between Red BAIl & Yellow Ball I— l—
3 AR3 Distance between Red BAIl & Yellow Ball I— l—

Draw

Sk QMR EPS T ¥ EE| & ME

Mo Data Available

| oK H Cancel H Apply

KlA-4-15 FHRMEDHTHI 7325

Design Study

|Design Vvariable | e Index | 5 ion Contral | Effect Analysis | Sereening \k!liahles| Correlation Analysis
PI List
Pl AR | Description ‘ Horizontal Axis I WVertical Axis
1 AR1 Distance between Red Ball & Blue Ball l7
2 ARZ Contact Force between Red BAIl & Yellow Ball l_ l_
3 AR3 Distance between Red BAIl & Yellow Ball l— l:,?:l

Ba ke |O M| WP ST W E| &

&

400. 00

300. 00 L

200.00

100. 00

= 0.00

-100. 00 o o

-200.00

-300.00
L

-400.00
0.00 250.00 500.00 750.00 1000.00 1250.00 1500.00 1750.00 2000.00 2250.00 2500.00
Time

| oK || Cancel H Apply

K A-4-16 PI 1 1 PI 3 2 [a] AR otk 45 5
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Chapter
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N T LIER T BRI R AR B WK, AR BIZIEK X 7 MIAIARE . ZLERFN IR [A] 1)
FEAmMIRE .

Red Ball

Center Position : (0.0, 1200.0, 0.0)
Radius: 100

Yellow Ball Blue Ball

Center Position : ( Center Position : (2900.0, 0.0, 0.0)
Radius : 500 Radius: 100 I
Flxed Joint
Y

[

N SRR, FFRATIAL . B el A-5-1 Rt .
F Auto Design 1. Hfl[{] DesignOptimization 74
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Opt
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£ Design Variable 3¢5, ZEHH) DPs N3& . UGS, DP AJ L it
PEBUERE. MAE X DP AEE, FHEMN DP 1HEH.

Design Optimization

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

DV DP | Description | Current | LE | 1)) | Type

1 DF1 Initial WX 2700, 1500, 5000, Variable

2 Dr2 Stiffness K 10. 1 20, “ariable
I

FA-5-1 W ERE X

2. N I A-5-2 g rERETERR, R A-5-1 XHEHEF performance index.

Performance Index &1L A Sr. B A-5-3 BoRiEITHALRIECERE Lo
W A-52 R AR . EZE— performance index, i%Ff AR1, & XN HR.
[FS, R B bR SONEIME, R E SCERIRE REON 1. 0. R A
performance index, EFEAR2, HE XN HEFR. AFT AR, 5t BirE sk
e, & CERIBEREON 1. 5.

Design Optimization

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

Pl Use | AR | Description | Definition | Goal | Weight/Limit Value
1 |7 AR j Distance between R... Objective j MM j 1.
2 l7 ARZ j Contact Force betw... Ohbjective j IAX j 1.5

I s T

K|A-5-2 performance indexes[)E X

Minimize Ar1 & Maximize AR2

KA-5-3 it fitb AR
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3. i Analysis Setting %41, HHATMNTICE .. BCNUERZE, WA G
BRI R, AN P8 Rt e A, @RIz E al Bl s 5
AR BEE

Dynamic/Kinematic Analysis *x

General |Parameter I Initial Condition |

C—
Plot Multiplier Step Factor Py

Output File Mame |effect_bose\_DS

rInclude
DStaticAnaIysis
I:‘Eigen\ralue Analysis
[ state Matrix

|:| Frequency Response Analysis

Hide RecurDyn during Simulation

DisplayAnimation

Gravity
’7 x [o. | v [ss0665 | z [0 | [Gravity|

Unit | Mewton - Kilogram - Millimeter - Second |

OK || Cancel |

4. sl Parameter F5%%, P8J5, ‘2Jik Match Solving Stepsize with Report Steps

Dynamic/Kinematic Analysis *x
Parameter | Initial Condition
Maximum Crder @ |
Maximum Time Step |5.e-04 "E‘
Initial Time Step [1.e-08 [pv]
Error Tolerance [1.e:05 [pv]
Integrator Type [IMGALPHA [~]
Mumerical Damping [1. [[Pv]
Constant Stepsize |1.e-05 |
Jacobian Evaluation |1OD. |

Match Solving Stepsize with Report Step

Match Simulation End Time with User Input

[ stop Condition

QK | | Cancel
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5. 7€ XK A-5-4 B dlEs, T . i E S Design Study TAHE . B
J&, s Execution %41, 7 LAEFIE A-5-5 BRIt iib AR E . SRG, 1
BANX. WREBEHR, A Cancel #4l, JFAIEHTR. BN, st OK %4,
AutoDesign 1217, H & EWETRZEBUABIRIERDE. RS, FTRIE
Simulation History S5 T, AF TSR,

Design Optimization

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

DOE Meta Madeling Methods [ Methods |
 Canvergence Tolerance
Objective Change Rate in Consecutive Iterations | 5.e-02 ‘
Equality Constraints |1.e-03 ‘
Inequality Constraints |1.e-03 ‘
Maximum Iteration of SAC | 30. ‘
Convergence Relaxation Control [arFe [-]
Simulation Type [ oynamic/kinematic [-]
D Save Results | case2\, | Mumber of Trials l:l

Analysis Setting ‘ I| Execution

‘ oK H Cancel H Apply

KlA-5-4 DEALFN 3B B il 1E 10 e S

Execution

— Summary for Execution

Design Variables
Mo DV Description Current LB UB Type Value
1 DP1 Initial VX 2700 1500, 5000, Variable
2 DP2 Stiffness K 10. 1. 20. Variable

Mo AR Description Definition Goal Weight/Limit Value
1 AR1 Distance between Red Ball ... Objective MIN 1.
2 AR2 Contact Force between Red... Objective MAX 1.5

Meta - Model
Initial DOE Method Incomplete Small Composite Design -2
Meta-Model Method Radial Basis Functions Model{Multi-Quadratic)
Polynominal Type Auto
Trial No 5

[ oK 1 | Cancel |

FA-5-5 Bitifb s Az
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6. UIH AutoDesign 5%, A LAYE Result Sheet ', BHEIELER . B A-5-6 Borfitft
45, £ RecurDyn 1, 1£7 NMERP)E, AR1 WR/EEAZ 2474 (mm)

Design Optimization

| Design Variable | & Index | Optimi Control | Result Sheet | summary Sheet
Optimization History of AR Values
No ARI ARZ AR3 Violation 4]
4 3.734316834038361 3583.79617222274 -68.439425685587 0.
5 35.2495310989314 3668.63385761902 -60.6375566270965 0.
6 595903381536 3593.30151465977 -68 0679916158549 0.
7 3592,37539444314 -68.055226242835 0.

N EEEY Y LR E L

1100, 00

1000. 00

800. 00

800.00 \

700,00 \

. E00.00 \ B Mormalized Object

@ Maximum Violation

500.00 \\
400.00

300.00 \

200.00 \\
100. 00

0. 00

4
SAD Iteration

[ o

ElA-5-6 st

H Cancel || Apply

FA-5-7 fiJa it 3l
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Chapter

oS

PRAEE RR: AERFEERZ AIEE RS 228 247 (mm) . FTLL AutoDesign 25 |
IRIFHIA L 3. DILE, BATE A Simulation History, SR B L1L SHR RS HA
HE. WL AR2, PRUFZLERANEEER C (Al [Rltk, FADBEIN—MAERLAH, W
AR1 <=2.0, RXRFIRFETHRAZ YIRS LF . B A-6-1 45 T o &,

KA-6-1 L7 R MEIE

Design Optimization

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

Pl Use | AR | Description | Definition | Goal | Weight/Limit Value
1 ’7 AR j Distance between R... Objective j KM j .
2 ’7 AR2 j Contact Force betw... Objective j AKX j 1.5
3 ’7 AR j Distance between R... Constraint j LE j 2

B B e I RS [RIRE AV AR AT AR, RATTAT DU | — 2 d s ) 3405 B
zE8 0 [Ritk, 7F DOEMeta Modeling Methods #1, gl Methods, A4aJi%k Select DOE
Method, “2Ji% Get From Simulation History, 1 A-6-3. RJ5, H7EJISLE DK A-
6-4 Fizmo JBILZAIE Get WIEHE, TTLLE SCFAGE R, ARG midh OK #24 . FGER o
AYF77H) RBF (Multi-Quadtatics) -

Design Optimization

|D-esign Variable | Performance Index | Optimization Control | Result Sheet I Summary Sheet |

DOE Meta Modeling Methods | Methods |

KlA-6-2i&3FDOE, Fxktik
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DOE & Meta Modeling Methods

E Auto Selectio "I

— DOE Method —Meta Modeling Method

SRR L () simultaneous Kriging/DACE Model *
— Classical Method

i O Radial Basis Functions Model{Gaussian)
() Generalized Small Compaosite Design

. : X (®) Radial Basis Functions Model(Multi-Quadratic *
() Central Composite Design

; . OConser\rat'nre Response Surface Model
() Box and Behnken Design

— Polynomial Function

r Efficient Method *

: Auto *
() Discrete Latin Hypercube Design @ =

Murmber of () Constant Model

: : : (O Linear Model
() Incomplete Small Composite Design-1

- (C) Complete Quadratic Maodel
(® Incomplete Small Composite Design-2

O Pure Quadratic Model

O Pure Cubic Model

I | Get From Simulation History |I O Hybrid Linear

* Recommended

Close

KlA-6-3 EFDOE, Hxfiik

Simulation History
Simulation History

Mo

Get Update| Export | Dresign Cost Description of Si.. 5u((essfFai\.‘.‘Viulatmn| AR1 | ARZ | AR3 | Dwv1 | Dvz

I
=]
2

0. Initial Run Block1 ... Success - 303.245... 0.

C»J1r [

l_ | v ] l— l_ 0. Initial Run Block1 ... success

l_ Llv | l— l_ 0. Initial Run Blocki ... Success

l— | | v | I_ l— 0. Initial Run Block ... Success

l_ v l— l_ 0. Initial Run Blocki ... Success

l_ LIv ] I_ l_ 0. DSAOT Success 0.

l_ | v ] l_ l_ 0 DSAO1 Success 0.

l_ LIv | l— l_ 0. DSACT Success 0.

l— L v ] I_ l— 0. DSA01 success 0.

l_ LIv | l— l_ 0. DSAO1 Success 0.

[+]1 1 [T 0. D5AOT Success . 14,882224..
l_ v l— l_ 0. DsAO1 Success 0. 2.47454.., | 3592.37... | -68.0552... | 3096.45... | 14.882016...

Update Madel Select Plot Factor | AR - Plot
’7 ® New Model () Current Madel Torget |—L|P|°t - \&I \ Import File \ | Delete |
From | | To | | ‘ Check |
[ ExportFile | [ Deleteal |
| oK | | Cancel | | Apply |

KA-6-4 THE L

ERAERIE O, Fra ek ZES E—5=ME. SA)5 5 Execution 4. it 7 M4
K A-6-5 B,
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Execution

—Summary for Execution

Performance Indexes

Design Variables
No Dw Description Current LB us Type Value
1 DP1 Initial W 2700. 1500. 5000, Variable 0.
2 DP2 Stiffness K 10. 1 20. Variable

Meta - Model

Mo AR Description Definition Goal Weight/Limit Value
1 AR1 Distance between Red Ball ... Objective MIM 1.

2 AR2 Contact Force between Red... Objective AN 1.5

3 AR Distance between Red Ball ... Constraint LE 2.

Initial DOE Method

Get From Simulation History

Meta-Model Method

Radial Basis Functions Model{Multi-Quadratic)

Polynominal Type

Auto

Trial No

12

oK

‘ Cancel |

KA-6-5 F IR TT M2

Design Optimization

Design Variable I ce Index Control | Result Sheet | Summary Sheet
Optimization History of AR Values
Mo AR1 AR2 AR3 Violation E
15 2.39904041792289 3592.2436006751 -68.0533060014184 0.19864017297874
16 2.361587689316265 3592,17867665065 -68.0523610972112 0.18005655223655
) 1.08953312865302 3584.64967686786 -68.1497715878473 0.
18 1.04748299784265 3584.56208282362 -68.1484923801696 0. E
X = o
&bk QR Y& T EE x| e
700.00
&00.00 11‘\ !\
500.00 ] l \ I \
400.00
] / \ [ ‘\ Normalized Object
=
300.00 I \ / \ ’ Maximum Viol
200.00 I \ \ l
100.00 )\\
b —g
0.00
1 10 11 12 13 14 15 16 17 18
SAQ Iteration
| oK | | Cancel | | Apply

EA-6-6

eI ikd

B S A !

OB it #OR

FRIRIEAAE B — B RE. W A-6-6 5 T BRI RISE R . AR Y SO3HE 2
1. 047 (mm) . 7EMEELGE A, FriiTE42 (3096. 52, 14. 8} .
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