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THE OPTIMIZATION
PROCESS
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Synthesis/Integration _Analysis

Upstream Downstream
Simple Model Detailed Model
Problem Prevention Problem Solving
Incomplete Information Accurate Information
System Oriented Component Oriented
Leading Design Following Design
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Aerospace Application
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BACKGROUND

We need to recognize at least two stages in the design process.

CALIBRATED RULE OF THUMB

EDUCATED SEAT OF

THE PANTS
P>
CENCEPTUAL : *I think a disk OPTIMUM SIZING : “What size
will do the job.” should I make it?”
T . KSME conference ‘2001
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THE OPTIMIZATION PROCESS ﬁ

The optimization process is most easily understood in terms of a magic
box speaking to the engineer.

“TELL ME YOUR PROBLEM”
l

MAGIC BOX
ANALIZ (analysis) — COPES (control) e CONNMIIN (optimizer)
“TELL ME ‘I WILL DIRECT “TELL ME THE
WHAT TO RUN"  }—— TRAFFIC” F— ANALYSIS RESULTS”

I
“THIS IS THE BEST SOLUTION THAT I CAN FIND”

‘DO YOU APPROVE?”

Mﬁ“‘;&“&'ﬁw B — i — . KSMEconference 2001
AUTODISK IMPROVES PRODUCTIVITY ﬁ

The PW3005 HPT and LPT disks were sized in one day.
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AUTODISK IMPROVES PRODUCTIVITY & QUALITY ﬁ

A 25% weight reduction was realized in the ST1562 3rd stage LPC disk.

L]
OLD METHOD : NEW METHOD :
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Automotive Application
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ODYSSEY FUNCTIONALITY PROVIDES;

1. DESIGN INTERFACE THROUGH DESIGN PARAMETERS

(GAGE, WIDTH, HEIGHT, ETC)
2. BRIDGE BETWEEN THE DESIGN MODEL, THE ANALYSIS SYSTEM

(nAsTAAN AND THE OPTIMIZER {(conmm)

3. APPROXIMATE NASTRAN ANALYSIS DURING OPTIMIZATION (REDUCE $)
4. CONTROL OF DESIGN, MANUFACTURING AND PRACTICALITY REQUIREMENTS
5. MULTIPLE ANALYSIS SOLUTIONS UNDER MULTIPLE LOADING CONDITIONS

DESIGN MODEL
NASTRAN b—' *—‘ ODYSSEY \»’ *—“ CONMIN

KSME conference ‘2001
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VEHICLE STRUCTURE OPTIMIZATION

PURPOSE TO OBTAIN THE MOST MASS EFFICIENT BODY STRUCTURE WHICH

MEETS THE ESTABLISHED STIFFNESS REQUIREMENTS
METHOD 1) IDENTIFY THE BEST OVERALL VEHICLE ARCHITECTURE

2) IDENTIFY KEY TOPOLOGY ATTRIBUTES AND ASSESS ALTERNATIVES
PAYOFFS SYNTHESIZED BODY STRUCTURE DESIGN ENABLING ALL VEHICLE LEVEL RIDE

SPECIFICATIONS TO BE ACHIEVED WITHOUT EXCEEDING MASS REQUIREMENTS
(C.AF.E.. ACCELERATION. ETC.JAND PACKAGING BOUNDARIES(ENTRY, EGRESS, ETC.)

1Y BVERICLE ARCHITECTURE 2) STRUCTURRL TOPOLOGY 3y SECTION/GAGE OPTIMIZATION

e vy e, AT
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VEHICLE STRUCTURAL OPTIMIZATION

TYPICAL SECTION SIZING //—’—T\B\“ g

CRIGINAL
ROCKER

BY QOYSSRY
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PURPOSE: TO OPTIMIZE GLOBAL BODY STRUCTURE SUBJECT TO VEHICLE
PERFORMANCE REQUIREMENTS

PAYOFFS: BALANCED DESIGN (EFFICIENT MASS. PART REDUCTION)
DESIGN TIME REDUCTION & TIMELY DESIGN FEEDBACK

VEHICLE STRUCTURAL OPTIMIZATION
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REAR UPPER CONTROL ARM SHAPE OPTIMIZATION STUDY -

Resr Bushing
Jaint
Objective: -7
Minimize Total RUCA Mass F'f-':; Bushing
0t
Subject to:

L. Packaging Size
2. Max. ¢, <205 Mpa (or 172 Mpa)
3. Frequency A; €220Hz

or 250 Hz < A, . foralieN

Node: i. Apply pot hole Joading (6.5G Bump Veriical + 2G AFE One Side)
for stress analysis.

. laclude bushitp mic for mocal analysis. Front

Boss
Jeion
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REAR UPPER CONTROL ARM RECTANGULAR
X-SEC. SHAPE HISTORY

Iaitial thape

b i
(st Jreraticn) 11 heration
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Semiconductor Application
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® Deep-UV Lithography 2 & Spinner Bake Unit

-HOIH 2REIDLAZMHE B E SELAMAH Mud 2

e J|E SHE X Bake Plate

-0 B 2T X B (M
- Giga DRAM & 300mm v%IOHH

18

P

, 2T Xt 1.1°C)
=3 ’—‘\8 =t

EAm eseE |

[2EA0H eceE |
- \

B &80 S

Inner Cap

%IOIIH

Bake Plate

Y Heater Coil

Z= Bake Plate LSS HotoR &

AT > 1.0°C J AT £ 0.4°C /
Pkl KSME conference 2001

SF LiChionog)

-33-




Heat Pipe 2/4! Bake Plate JH{ & ﬁ

o F0IH ~HE KX Aot HAl ¥ Bake Unit WS ZIIFS Ko

Y B
o )& STE Bake Plate 8t 2=

— Heat Pipe 24! Bake Plate Ji 2 (M-bake Plate)

Working Fluid M-bake Plate
1

\
YTT

1 T

Wafer
AR aam®

OO(X.OOOOOO()

Heater Coil

MBI YO o8t HA A

KSME conference ‘2001

®wvmxu wesTiTuTE
9L KCIHARSY

AO/H 2222 & M-bake 58 &

(5% Bake Plate

oy 2T A
M A 37% 714 |

KSME conference ‘2001

@wuxw ms Tt
OF LCHBAICY

-34-



43H g2 AV AL

- Modeling Know-How 7j &

- Processol| %= &8

¢ 7] Process®l A CAE g o] o535}

-+ SeBiPak

 SAmSIEE.Lo.R/ ook

-35-




