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Systematization of Module Design Principle for Recycling

H. S. Mok(Industrial. Eng. Dept. PNU), T. I. Yang(Industrial. Eng. Dept. PNU)

ABSTRACT

In this paper. shortening of product life cycle and wide disposal of consumer product have given rise to many

environmental problems, it needs to propose module design principle for saving of disassembly cost and reusing of used part

and subassembly. To analyze characteristics of module for recycling, materials and function of part and subassembly must be

classified. In disassembly process, a unit operation can be grasped for disassembly function, worker, tool and sorting process.

As a result of applying module design principle, simpler structure and reduced structural interference can be realized for

product structure. For disassembly, simpler disassembly and quicker disassembly can be obtained for recycling.
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Fig. 1 Recycling process of a product

2ol ¥4 2 3 A F F2 ubvol ¥4
4 9UckFig2® £ A dig AR 7159
$RE vehln ook ¥ ¥4 A9 AR %
2o 1%, AT #AW 42 2 A2 7%l Yok
2z 4 o AF 7leEd 28 WH 547
wel Frlsel weby Ao oAup) day, g
Wzl Fol ok e FTAH Fe 29 F Fol
LAAE Fo] FEald ddg Heldte 7lsEEA,
olF, AE. EF % AF 71%EEA AR F A
\;}(5)‘

Disassermnbly process

Pre-di: y b y Post-disassembly

~ Fixing = Cutting = Transporting

= Handlling - Pulling = Amranging

— Approaching = Grinding = Sorting

~ identifying = Unfolding = Cleaning

disass. Point - i ~— Handiing

= Cleaning = Crashing = Unloading

= Sorting

Influ- Materials Join method
entid - Thickness - Waldng
factor || - Size - Rolling

Fig. 2 Classification of disassembly function
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Concept of module design for recycling

Fig. 3 Concept of module design
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Fig. 4 Module design principle

4. B

2 wgoldt AERs b AFE YPom
Aggol e7ss RE 2L 2y@ol dad AF
x4 7% ¥ *z*—a— s ABEe B
% A3 Sl 2B e gl o
vE AdE Ron HA gE ndde 2F
A fAg AT A, D R4 $F
%9 sl wel 0% 53 Yol M AN
¥ azdl 54 w444 27 A

go A% BE 44 285 £330

2 ooR oft IU1

- pnko ]

-971-

Joachim, M. and Andreas, D. T. “Integration der

demontage in die produktgestatung”, Wissenschaft

und Techik, 1993.

Eversheim, W., Hartmann, M. und Linnhoff, M.,

“Zukunftsperspektive Demontage”, VDI-Z 134, 1992,

Nr.6-Juni.

Jovane, F. and Alting. L., A key issue in product Life
cycle : Disassembly”, Annals of CIRP, Vol.42, No.2,
1993.

Jackson, P, “Solar simulation on large area plastic
parts”, Automotive TECHNOLOGY international,
1994.

Zussman, E. and Kriwet, G., “Disassembly-oriented
Assessment Methodlogy to support Design for
Recycling”, Annals of the CIRP, Vol.43, No.1, 1994.
Hillstrom, F., “Applying Axiomatic design to
interface analysis in modular product development”,
Advances in Design Automation, ASME, DE-Vol.
69-2, p. 363, 1994,
Erixon, G., Von Yukull, A. and Arnstron, A,
“Modularity: the basis for product and factory
reengineering”, Annals of CIRP, Vol.45, No.1. 1996.

Mok, H.S. and Yang, T.I., “Determination factor of
Modularization of a product”, Journal of the Korean
Society of Precision Engineering, Vol. 15, No.8.
August, 1998.



