2001/12/7-8

STEP

STEP
STEP
[5][15] AP 210
[2]
[16]
1 AP 203
STEP (7
(Product
Structure Layout Design)
(Quality
Function Deployment) (Functional Tree
Analysis) Design for Assembly
1
ISO10303-STEP
(Concurrent Engineering)
2 STEP
1
ISO 10303 (STEP)
SO 10303 3]
Rosenman STEP EXPRESS

Wang[3] STEP
(Design—Oriented Model) Wang  Millg[1]

(Collaboration-oriented Product Representation Model,
CPRM)

* jeyu@mail.ntust.edu.tw 1



Product Design Data Model

Functional Data

Design Accessment

/j Quality Function Deployment

Structural Data
Management Data

Design for Assembly

7{ Design for Manufacture

g{ Design for Serviceability

i s s s

Design for Recycleability

2.1 STEP

STEP (Standard for the

Exchange of Product data)[6]

STEP
STEP
Part STEP
Part
STEP 2

\ \
\ (Part 1201 ~ Part 2199) (Part 201 ~ Part 1199) ‘
B ——————————— |

Zfr’t N (Part 101 ~ Part 199)

(Part 41 ~ Part 49)

‘h *************** 1
‘ (Part 31 ~ Part 39) (Part 21 ~ Part 29) } (Part 11 ~ Part 19)

2.2 EXPRESS
STEP

(formal)

EXPRESS  [7]

EXPRESS

EXPRESS

2.3

(Customers'  Requirements)

Design)

EXPRESS-G

(modeling language)

(compile)

C++
EXPRESS

(Functional
(Product Characteristics)

STEP

EXPRESS

EXPRESS-G

1 1 Iy 1
‘ purpose‘ ‘function‘ ‘behavior‘ ‘ rationale ‘

‘ functional_data ‘

‘ product_design_data_model ‘

structural_data

L
I

F—{ managenjw’ent_data ‘
I I I

‘ composition H geometry H property‘

‘ update_rule H version ‘

3

EXPRESS-G



231 /
/ (Action/Condition/Correction)
(2). (Version)

(Functional Data)
(1). (purpose)
2. (function)

3. (behavior)

(4). (rationale)

(Why)
(What) 31
(How)

(Quality Function
Deployment)[10] ( 4)

232 OFD

(composition) (geometry) (property)

D).

().

(3). <_T
233 <_T

(2). (Update Rule) 4 QFD



QFD

How

I
T T

QFD
(Correlation)

3.2 <;VEI

(Functional Tree)[11]

mgmgj

(Backward Searching)

3.3

(Verb-Noun)
(Task
function) (Support function)
(Enhance function)
Q) (What)?
2 (Which)?
3 (How)?
Why
331
S (Design for Assembliability,
DFA)
[12][13]
QFD
DFA
DFA



332
Design for Serviceability, DFS

[16] (Importance)
(Occurrence) (Diagnoseahility)
(Accessibility) (Reassemblibility)
(Repairability)

(FMEA) [4][14]

QFD
QFD

3.33
Design for Recycleability,
DFR [9]

ISO 1996 -
1SO14000

1991
1992

/ /
4
STEP
4.1
(Entity Relationship Model ER)
EER
ER
(subclass) (superclass) (generalization)
(specialization)

(attribute inheritance)

P O K-
M
[ B [ [ ]
C o

>

—

.
TN \ s
2 ‘ "l %

> sl
f‘%

C OO
6 EER

EER

6 EER



4.2

4.3

Connection)

4.4

7
EXPRESS-G

(specification)
(component)

fasteners

(Physica
(Layout Interference)

(requirement)
(function)

(relationship)

STEP
AIM EXPRESS
STEP
Part4l  Part44
(entity)

conceptual functional
design/ design/
requirements function
I~

product_ product_

requirement function
[
u
conceptual conceptual product
design/| design/ structure/
specifigation produgt link
relationship
product_ product_ product
specification component relationslﬁp
= |
7 ARM
8 EXPRESSG
Part41

Part44
(product_definition)
(product_definition context)

(property definition)

(assembly component usage)

(product_definition_relationship)




product structure

product_ product
™ definition_ product_ definition_ product
relationship definition formation
conceptual design/ conceptual design/

requirements function Part 41

definition

product_
definition

Part 44

product
structure/
link relationship

‘requirement_definition’

assembly_
component_
usage

conceptual design/

conceptual design/ product

specification

property_
definition !

product_
definition

product_
definition

part_occurence

8 AlM
5
STEP-Based
STEP
STEP
QFD
[15] DFA DFS DFR
STEP STEP
STEP Part 21 [8]
VB6 Part 21
Access
ST-Tools Inc. ST-Devel oper
STEP ST-Developer C++
STEP STEP
ISO
10303
EXPRESS
ROSE
ROSE Part 21 STEP
( 9)

1S0O-10303-21;

QFD

Functional
Analysis

DFS

<

@
Y
8
8
=3

STEP ST-Developer EXPRESS Compiler

product_design_data_model; C++ Classes Generator

9
6
STEP
STEP
EXPRESS
Step-Based
SO 10303 Part 21
7

[1] Wang, F. and Mills, J.,” A Product Data Model and
Processor Supporting Virtual Product Development”,
Proc. of the ASME 2000 Design Engineering Technical
Conferences And Computers and Information in
Engineering Conference, DETC2000/CI E-14618 (2000)

[2] Liu, T.H., Trappey, A.J.C., and Shyu, JB., “ISO
10303-Base PCB Assembly Data Model for Assembly
Analysis’, Concurrent Engineering: Research and
Applications, Vol.7, NO.2, pp.159-176.(1999)

[3] Rosenman, M. and Wang, F., “CADOM : A Component
Agent-based Design-Oriented Model for Collaborative



(4]

(9]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[19]

[16]

[17]

Design”, Research in Engineering Design 11:193-205
(1999)
DiMarco, P., Eubanks, C.F. and Ishii, K., “Service
Modes and Effect Analysis: Integration of Failure
Analysis and Serviceability Design”, Proc. of ASME
Computersin Engineering Conference, pp.1-8 (1995)
Liu, T.H., Fischer, G.W., “An Assembly Code
Classification and Coding Schema Based on a STEP
Mechanical Product Model”, Manufacturing Review,
Vol.8, NO.1, March 1995, pp.33-46. (1995)
International Standard Organization 10303-1, Industrial
Automation Systems and Integration - Product Data
Representation and Exchange - Part 1: Overview and
Fundamental Principles, Dec.(1994)
International Standard Organization 10303-11, Industrial
Automation Systems and Integration - Product Data
Representation and Exchange - Part 11: Description
Methods: The EXPRESS L anguage reference manual,
Dec.(1994.)
International Standard Organization 10303-21, Industrial
Automation Systems and Integration - Product Data
Representation and Exchange - Part 21: Implementation
Methods: Clear text encoding of the exchange structure,
Dec. (1994.)
Ishii, K., Eubanks, C.F., and Marks, M. “Evaluation
Methodology for Post-Manufacturing Issuesin
Life-cycle Design”, Concurrent Engineering: Research
and Application, vol. 1, pp.61-68. (1993)
Akao,Y, QFD Integrating Customer Requirements into
Product Design, Productivity Process .(1990)
Pugh,S., Total Design Integrated Methods for Successful
Product Engineering, Addison Wesley. pp.210-212
(1990)
Boothroyd, G., Dewhurst, P., Design for Assembly: a
designer’ s handbook, Boothroyd Dewhurst Inc.,
Wakerfield, Rhode Island , (1983)
Struges, R.H. and Kilani, M.I. “Towards an Integrated
Design for an Assembly Evaluation and Reasoning
System,” Computer Aided Design,Vol.24 No.2, 67-79.
(1992)
Gevirtz, C. Developing New Products with TQM, New
York: McGraw-Hill (1994)

, STEP

, , pp-30-31,(2000)

" STEP

’

(2001)
,*  STEP

, Pp. 229-236
(1999)



	背景與目的
	STEP為基的產品設計資料架構
	STEP產品資料標準
	EXPRESS語言表示法
	產品設計資料架構
	功能資料
	實體資料
	管理資料


	產品同步設計
	品質機能展開
	產品機能分析
	產品結構陳列設計
	適宜組裝的設計
	產品維修適宜性
	產品回收適宜性


	產品設計資料建構
	設計資料結構
	設計資料之功能資料
	設計資料之實體資料
	產品設計資料之資料對映

	同步工程概念設計
	結論
	參考文獻

