£ (AutoDesign)

Modell Modell

Tirme = 1,00000000 Second Time = 1,00000000 Second
713e+01 1.14e+02
6.42e+01 1.03e+02
5.71e+01 9.12e+01
4,99 +01 7.98e +01
4,282 +01 6.84e +01
3.57e+01 5.70e+01
2.85e+01 4.56e+01
2.14e+01 3.42e+01
1.43e+01 2,28e+01
7.13e+00 1.14e+01
0.00e +00 0.00e +00

Yon Mises stress
Max at Node 198 time:0.240000

Min at Node 129 time:0.000000

Yon Mises stress
Max at Node 1239 time:0.240000

Min at Node 1325 time:0.000000

' FunctionBay
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Sample

2R

AHFEAEFIARPA Vit IFl e BETEXS GO R BILIERT . AR AR s 22 R E
Siaahflihzn i ieFezsh. Rk, Bt Hbs b i Bk G e B iR A 15
VEAT o [RII 3d B2 RS AT A2 547 A2 8 ) 5 B R A2 3% ZE R IR 4 7 Wi AR IR FERT Y
AR

Import files related in Sample-G
<Install Dir>
Sample | \Help\Tutorial\AutoDesign\AutoDesign_G\Examples\Sample_G.rdy
n
<Install Dir>
\Help\Tutorial\AutoDesign\AutoDesign_G\Solutions\Sample_G.rdy
n

Solutio

TR R AR FIR RS ERAR, B R] U AR TR RE 1S




MNEShERE

é 1. MR EH Recurdyn Elb5.

RecurDyn

1217 Recurdyn, <9 Start Recurdyn
K EAE

2. RMDREHE, R 2 — BT R A

3. fEPRE VT THAS, g Open TH,
FEAZREN H 3% BLi%#% Sample_G. rdyn.

WER, RGIERE1T.

= F % R M A & B ( AUTODESIGN)

Chapter

Start RecurDyn
New Model
Name  [Moden |
Unit [MMKSMillimeter/Kilogram/Newton/Second) [=] [ setting |
Gravity |-V |v| Setting
Open Madel
Recent Models [cons  [+]

RecurDyn.rdyn

E Show 'Start RecurDyn’ Dialog when starting

0

\

5
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\ |
il
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f
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Dyn/Kin

B

5.

6.

EFE R AR A BB

R Dynamic/Kinematic 5, #H W1~ XHUEHE

i Simulate 8.

Dynamic/Kinematic Analysis

General | Parameter | Initial Condition |

End Time (i [[Pv]
Step [200. [ev]
Plot Multiplier Step Factor [1. [[Fv]
[~ output File Name [sample_G_DO |

rInclude

[[] state Matrix

|:| Static Analysis

|:| Eigenvalue Analysis

D Frequency Response Analysis

Hide RecurDyn during Simulation

Display Animation

Gravity
’7 x |00 | v [00 | z [00 | [Gravity|
Unit | Mewton - Kilogram - Millimeter - Second |
Simulate | | oK | | Cancel

J=%in Play B, AESR.

( AUTODESIGN)
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Chapter

ETNEY, Wi EERFEETR, EFoN 4 DX, Ed DV & C XE¥4E,
DV2 /& A X242, DV3. 42 B XHITEE, DV5. 62 D XHEE.

MaIA doy

M3IA 3pIS

Zone A

DV

Zone D

Zone B

Zone C

DV1




Parameter

EF B OR MK K BB

( AUTODESIGN)

1. {E AutoDesign SZH.H1, 57 design parameter, F§2 3 H U1 F EFTRH design

parameter X 1 AE o

Design Parameter List
Design Parameter
d..| Wame | Type | Prop. | Descripti... | Curr... | LB UE | Design Cost... | DP Form | DV :
A
v
v
-
Create | | Insert | |DirectReIatior‘| |V| Delete
[ ok || canca || appy

2. WE CX#itEE DV

a. IEFWIFSEEEM N FEShape2: Cylindrical distance. %A )5 17 Create i,

P25 WS B 7)) FEShape2: Cylindricaldistance % I

Design Parameter List

Design Parameter

Y. | Mame | Type

Prop. | Descripti...

Curr...| LB UE | Design Cost... | DP Form | DV

>l

1«

Create | | Insert

Delete

FEShape2 : Cylinderical Distance |v

Direct Relation

FEShapel : Translational Relation
| Cancel | |

Apply

FFShane? : Snheriral Nistance




% F % R M L H£L B (AUTODESIGN)

FEShape2 : Cylindrical Distance

ame = |
Node Set | FFIexBody1.UR [n]
Configuration Design | OFF |v |
Center Ref. Marker | ImportBody37.Markerz| M |
Center Axis [0,0,1. o]
Current Value . |
Lower Bound [o7 |
Upper Bound [13 |
Description | |
DP Farm [scale [~]

[ ok | | canca |

b. #5554 CIX UR

Node set : UR

ImportBody37. Marker2

c. Configuration design WL+ off.

d. Reference marker [ 1% B N importbody37. Marker2.
e. Center Axis BIXENO0,0, 1.
f. Lower bound #/ upper bound WK IR E N 0.7, 1. 30

o il OK B .
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3. ®E AXKITZE DV2

a. EFERIFSEEETN FEShape2: Cylindricaldistance. fiifi Create 5, 5
B2

b. #iffE: AX BR

Node set : BR

c. Configuration design JIEHE off.

d. Reference marker X B N importbody3. Marker2.

e. Center Axis I E N 0,0, 1.

f.  Lower bound fl upper bound TK X% B A 0. 8, 1. 2.

o i OKHEE.

FEShape2 : Cylindrical Distance

Name [orF2 |
Mode Set | FFlexBody1.BR [ n]
Configuration Design | OFF [~
Center Ref. Marker | ImportBody3.Marker2 | M |
Center Axis [0,0,1. [p]
Current Value [ |
Lower Bound [0.8 |
Upper Bound [12 |
Description | |
DP Form | scale |~

ok | | cance |

10
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4. WE BXKIIEE DV3,4

a. EBERIFSEEE N FEShapel: Translationalrelation, SRJG K Create #,
P25 WS B B[] FEShapel: Translational relation % I,

b. #ififE: B X PY.

i

—

T

CenterMarker

I--=======n::u¢

c. Configuration design JEFF off.

d. Reference marker {1 B N Flexbodyl. CM,

c. Directional unit vector Ji ¥ & AN 0, 1, 0.

f. Lower bound 1 upper bound BUK K& E H: 0.7, 1. 3.

g mii OK#HiE .

h. EEL FPIREE DV4, DV4 FI4 RUE R E AN NY, HAAHEF.

11



EFE R AR A BB

( AUTODESIGN)

FEShape1 : Translational Relation

Mame (SR

Mode Set | FFlexBody1.PY

Configuration Design | OFF

Reference Marker |FFIexBody‘l.CI".-'I

Directional Unit Vector |i}, 1.0

Current Value 1. |
Lower Bound lo.7 |
Upper Bound [1.3 |
Description | |
DP Form Scale

ok | | Ccancl

FEShape1 : Translational Relation

MName |Em

Node Set | FFlexBody1.NY

Configuration Design | OFF

Reference Marker |FFIexBody‘I.CM

Directional Unit Viector |i}, 1,0

Current Value [1. |
Lower Bound lo.7 |
Upper Bound [1.3 |
Description | |
DP Form Scale

ok | | canel

12
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5. WEDXEITTEDVS, 6

a. EFERIFSEEEMN FEShapel: Translational relation, #XJ5 fiili Create %,
HE BT S H

b. D X DV5 & 5i4E:NZ.

c. Configuration design JEFF off.

d. Reference marker % & N Flexbody. CM.

e. Directional unit vector B E A 0, 0, 1.

f.  Lower bound fl upper bound TK X% B 4:0. 6, 1. 4.

o il OK HEE.

h. HELLEPREE DV6, DV 4 AERE AN PZ, HEMIFE.

13
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( AUTODESIGN)

FEShapel : Translational Relation

Mame

Node Set | FRlexBody1.NZ

Configuration Design |DFF

Reference Marker |FFIexBody1.CM

Directional Unit Vector |G, 0 1.

Current Value [1. |
Lower Bound [0.8 |
Upper Bound [1.4 |
Description | |
DP Form Scale

ok | | cancel |

FEShapel : Translational Relation

[oFs]

Mame

Mode Set | FFIexBody1.PZ

Configuration Design |DFF

Reference Marker |FFlexBody1.CM

Directional Unit Vector |G, Q1.

Current Value [ |
Lower Bound [0 |
Upper Bound [1.4 |
Description | |
DP Form Scale

ok | | cancel

14
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Chapter

RE M 52 Hfrie R

N T BEEERE, 2 M B 5 AN g

lI|
gﬁf 1. xiili Analysis Responses S 5., 285 0380 N 254 (FE-Result) 41T E:

Response

P
‘| Create || Insert | FE Result - Delete

Basic
sult | OK | | Cancel |
Proresshet
2. AU Create 8, 50 H WIS KR40 5. FE Result & [
3. BB R I A b B 25 Analysis Response - FE Result
a. Name: ARl SETE [:e1] |

Stress (NodeSet) | v | |FFlexBodyt.stress [[EL |

b. Result type: Stress (NodeSet)

Treatment |Max‘u‘alue |v|
c. Sttess (NOde Set) : Description |Vonl".1ises Stress |
FFlexBodyl. Stress
d. Response treatment: Max Value ok | | canca |

e. Description:VonMises Stress

t. OK

15
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4. il Create §#, #4047 B P B9 20 A Analysis Response - FE Result

=
M. FE Result & Name = |
5. &EE%%%*&”W&@;& |rxﬂass[E|ementSet] |v| |FFIexBody1.I".-1355 |

Initial Value
a. Name: AR2

Description |Mass |

b. Result type: Mass (ElementSet)

OK | | Cancel |

c. Mass (Element Set) :

FFlexBodyl. Mass
d. Description: Mass

e. OK

16



Opt

T TURT

PACHI RN S AR/ MEERT BRI [FIR,  PRIE:
AT )<< SR VA BR B 8

= F % R M A & B ( AUTODESIGN)

OKChapte
r

il Design Optimization 5., Jl 7] LA BSE AT I IHE &5 E DV1 £ DV6,

wr A

Design Optimization
Design Variable | Performance Index I Optimization Contral I Result Sheet I Summary Sheet |
DV DP | Description | Current | LE | UB | Type | Value
1 DR - 0.7 13 Variable j 0.
2 DP2 1 0.3 1.2 Variable j 0.
3 DF3 1 0.7 1.3 Variable j 0.
4 DP4 - 07 1.3 Variable j 0.
5 DPS 1 0.6 1.4 Variable j 0.
6 DP& 1 0.6 1.4 Variable - 0.
=

2. Aiii Performance Index i&£i, RJPLVES]FE. tnEiZE O&2H, 1E6)E Pls,

Design Optimization

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

Description | Definition Goal | Weight/Limit Value
1 |7 AR j VonMises Stress Constraint j LE j 114,
2 2 ARZ - Mass Objective - MN - 1

17



3. i Optimization Control £,
BRI ARM I, ARt EE. R
e lEwR, s OK 4, JTHnisir ki iy

% F % R M L H£L B (AUTODESIGN)

BHEAAHEE . 85 55 Execution 8, 1] DA

EFEAR AT R S 2 . W R (5

Design Optimization

| Dresign Variable I F

e Index | Optimization Control | Result Sheet | Summary Sheet |

DOE Meta Modeling Methods

[ Methods

r Convergence Tolerance

Objective Change Rate in Consecutive Iterations
Equality Constraints

Inequality Constraints

Maximum [teration of SAQ

Convergence Relaxation Control

Simulation Type

|D'ynamidKinematic ‘v|

|:| Save Results

Meta - Model

Analysis Setting | ‘ Execution
ok || ceneer || sppw
Execution
—Summary for Execution
Dresign Variables
Mo ov Description Current LB UB Type Value
1 DP1 UR 1. 1.3 Variable 0.
2 DP2 BR 1. 1.2 Variable 0.
3 DP3 Py 1. 13 Variable 0.
4 DP4 MY 1. 1.3 Variable 0.
5 DPs NZ 1. 14 Variable 0. |z|
Performance Indexes
Mo AR Description Definition Goal ‘Weight/Limit Value
1 AR1 VonMises Stress Constraint LE 114,
2 AR2 Mass Objective MIN 1

Initial DOE Method

Meta-Model Method

Paolynominal Type

Trial No

Incomplete Small Compaosite Design -2
Radial Basis Functions Model(Multi-Quadratic)

Auto

oK

Cancel

18



4.

EF B OR MK K BB

( AUTODESIGN)

AR TE UG, H result sheet JEIE Hox BB M . AL FE R BEAT DU KL

RUSEE, A, AutoDesign AT 14 R HT A 5 DB R R IIEFT R4,
Hph s 9 IRIia skt tre e BRIP4 3R o) AR1=113. 96Mpa
AR2=1. 458kg, RKI/NEN JJAET RVFRITERIN (N T 114Mpa) Jii & 0] LI/

58 % o

Execution

— Summary for Execution

Design Variables

Meta - Model

Mo oV Drescription Current LB UB Type Value

1 DP1 UR 1. 07 1.3 Variable 0.
[z | oe2 BR 1 0. 1.2 variable 0.
EREE PY 1 07 13 variable 0.
BN Ny 1. 07 13 variable 0.
(5 | oes NZ 1 06 14 variable 0. ~]
Performance Indexes

Mo AR Description Definition Goal Weight/Limit Value

1 AR1 VonMises Stress Constraint LE 114,
2 AR2 Mass Objective MIN 1.

Initial DOE Method

Meta-Model Method

Polynominal Type

Trial Mo

Incomplete Small Composite Design -2
Radial Basis Functions Model(Multi-Quadratic)

Auto

OK

Cancel

5. DAL RICSAE B R R MM M AIR . [FIR 0 SAO #HCfEE, SA0 iz
775 e MRABLHI i ai REORTF N ‘DO _005" SCfF

Design Optimization

| Design Variable | e Index | Optimization Control | Result Sheet | Summary Sheet |
Design Variables
No Name | Description ‘ Optimum | Current | LE uB -
1 DP1 UR 0.83881831453... 1. 07 1.3 =
2 DP2 BR 0.8 1. 0.8 1.2
cl DP3 PY o7 1. 07 1.3 E
Analysis Responses
No Mame Description Optimum
1 AR1 VonMises Stress 113.962266966237
2 AR2 Mass 1.45800523533158

HNo AR Description Definition Goal ‘Weight/Limit Value
1 AR1 WonMises Stress Constraint LE 114,
2 AR2 Mass Objective MIN 1

Initial DOE Method
Meta - Model
Initial Sample Runs

Optimal Design

[Incamplete Small Composite Design -2

‘Rad\al Basis Fundtions Model{Multi-Quadratic)

[s ] 50

‘ EASVMNLGT\Trunk\AddFile\Tutorial\10.AutoDesign’07 ConnectingRodShape\ConnectingRodShap e_Ch4_1-‘

Create Mew Optimum Model

Apply to Current Model

Open Summary file

oK

[ [ cancer Apply |

19
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Chapter

IHTERIILY

wa, (EREARN ] B RGeSttt AT A b, SAOS Akt
DOEO005 &5 1511t . LRl Hxf bk 45

The initial design The optimal design

hodell hodell
Time = 1,00000000 Second Time = 1,00000000 Second

T13e+01 1.14e+02

6.42e+01 1.0%e+02

5.7 e+(1 972e+01

4,99+ 7.98e+01

4,28+ 6.84e+01

3.57e+01 5.70e+01

2.85e+(1 4.56e +01

214e+01 342e+01

143e+01 2.28e+01

713e+00 1.1de+01

0.00e+00 0.00e +00

Won Mises stress
Max at Mode 198 tirne:0.240000

in at Mode 129 tirne:0.000000

Yon Mises stress
Max at Mode 1239 time:0.240000

Iin at Mode 1325 tirme:0.000000

The initial design The optimal design
Mass (Kg) 3.478 1.458
Stress (Mpa) 71.3 113.96

RN
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