TR A/ egTEE 2003 24T ESE
20033 58 16 4-179Y st w(T)

o 2

AEE-& 238 28 A 2AOFD) AY A29 AL
Development of Support System of DFD (Design for Disassembly)

Considering Recycling
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Abstract

This paper presents a new DFD methodology to
estimate the standard disassembly time and evaluate
the disassemblablity of a product. The disassembly
time is estimated with some decision and influencing
factors of disassembly using motion analysis. The
disassemblability is evaluated using weights of the
decision and influencing factors and disassembly
difficulty scores, and the tables that include the time
and scores of disassembly are suggested. Finally, a
new DFD support system is implemented to help
designers to analyze the product during the design

process in concurrent engineering.
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Analysis of disassembly objects,
processes and disassembler

i

+ -
Fixing Grasping Access Disassembly Handling
< DDAy | + SHESED - CEETED ) * FDsED
4@BCudn | KBSRRA-| |o BsERD » BaRBa~ ||fe &
* QR-DTWEY |+ DveREDv | [+ O o} ABEDB » EEIDuTN
CEOOBD | | o <~GIBD o GBDOAD |||+ VEs00@D (([+ Ord0
J t et L le t ot .t
Sy s -
T T E
I DFD Methodology 1
Py -
Time aad eand & sad Tire 8ad Timesad
ooooo table score ble score loble |score table for| score lable
for fiiag for grasping foraccess disassembly far haodling
L 1 f 1 |
Disassembly time
Disassemblability score
2% 2.DFD €18 Z9 Asa
22 B2 EHasd ¥¢ady =
2 AYaxd AR dgras =%
St olfE olH® FFALS d6M Z
FESY BARD EEgolde FE £

AE Holgo| &Eo|A 7] yRolt}h <E 1>
w29 2AF8A T4 2%, S @29
FHaxrst 7+ 4Fasrd F3FE EdFRn
Atk dwtdoz dFairsE FA HAHF
(Qualitative)?] 2 49} A=k (Quantitative)2l 8.
a2 vE £ Ao 37, A4, 74 5L
FHQA asol FAFE, Al 32 B4
HA adelth ARAY axs Agde 2
Fe7h wasn] S3E AHH g e
2 44 s £ dA, FdEe ass 3
Felle 2 A 5F& Fosotwt o} <
B 1>oA 2 dYade dFase] BN

A
=



A2 AAHe /AT B 2008 2ATEGEA

20033 58 16¢2-17 2 A5HFR(ED

= AHP(Analytic Hierarchy Process)E ©]-& 8}
Fadk. zEln, FTEEE o3e T
(Difficulty score)E 1 €] 9 712 1(Good), 3(Not
bad), 5(Not good), 7(Bad), 9(Absolute bad)2] T}A
2AZ Fostt. of 2Ade] AAgHA F
Az A AT (Correlation coefficient) 7} 717
Z Aoz B2 430N FHHEJA.

) =
¥ 1 B2 9%ar 2 59 49
Critert inf} Level
fera factors 1 2 3
State of contact Face contact | Line contact Point
(0.11) ) (3 contact (5)
g,§ Shape (0.30) Simple (1) | Complex (9)
=] Use of fixture
% .
E2 lornat .35 Not use (1) Use (1)
Precaution (0.20) No (1) Yes (5)
Support (0.04) No (1) Yes (5)
Disassembly Joining Joining Complex
method (0.32) point=1 (1} | point>2 (5) (9)
'gﬁ Visibllity (0.17) Good (1) Bad (5)
o~
g; Interferenc e (0.07) No (1) Yes (7)
] Rehandiing (0.18) Easy (1) Difficult (5)
Contrast/Boundary
©0.26) Yes (1) No (5)
Visibility (0.34) Good (1) Bad ()
Assess direction Vertical Horizontal | Combined
%&‘ 0119 (Gravity) (1) (%) (4]
S | Working area
ce
< ©.47) Good (1) Bad (N
8= 0, B= 90 B=188,
Symmetry (0.08)
m =360 (5)
o 5 =
a2z, 3 ws dE¥sad T

wek 1 Fasel] gFe] faagich 48 5
FHar 2EYE nHF AR
A o3g FFE L 9% LT =
Foizoh oA REFAY 2 S5l
AR e 23 FET o Wo| Eald
e} ou|e|t}, olajdt AR a s
dgase =N ALE FEE i
olgg gl &4 Hell Eelgoligo] A
457 wigelnh

A
>
)

of W
o
(o

Y
wo

23 BFAEHE 38 2ot 4A

£2 B AR AR e84
B d7elde BaAEd sl Asstic.

-816-

Z 324 PTS (Predetermined Time Standard)
oA MIM (Methods Time Measurement) o}
WF(Work Factor)& EA|o] Agslar:. =,
B d7olMEe MIMZ 7|22 MIM22 3
Sk NEFAE WFR BEUFOEHN
o Agd A5 F A it <2
3 32 2ARE AAse A E4F
Z At}

W Penally score
Influencing factor

i
5

Ok
Lk gy

a =5
g =28

1)2]3]+¢ 1]2[3]e
110 | 0.62 Ghangs GFtévet 162 [ 1.53
e

I’2)13|¢ 1’12]| 34’

160 | 0.98 216 [ 2.51
ST Soa

Time Score

ENEE B 172]3|e

“[214 (214 200 | 3.04

a9 3 BelAz 43 A%

Rtk ol FAALd Wl FFH
FHRL 123,47 512 IF_L17 4
Azt 1, U3 o4, 48 F ERS F3ol
gA4gdn  shgsA. dA Wl 59

FFass THol BF 13539 1, 23,49
A$ 2 Ak 110TMU 7+ "o} o] Alzke
doflA A BFEA o8 APHo
Fgasr 4 9 FFol 4 94 42 @ TF
delAA 1, 2, 3, 2 HHAUNS W 52IMU 9
HUE AlZPenalty time)o] F7hEoiA]
Algke]l 162IMU 7} o). 7|4 dFas
18] BFo] & Al dojzA 194 'z "
U, 2,3 42 Asos HEE Azt 54TMU 7}

it

©

Z7bgolA 216IMU 74 "ok o] A
FELA 1 % 4 9 FFo 47 & 2A



3 AGAste)/ogdded e 2008 AR

20031 5 ¢ 16 ¥-17 Y ENS (T

dolzdgs wWe Hdy Az s2TMU #
50TMU 2| % 102TMU Hc} 4TMU 2| Alzho]
o 2" Aot} ojAL Ygat 4 9 5 7}
FAlOl @old W sy FFo] Eolig
WETh Aol o @F o ZA¥E BoEd
ol #AE A VelM BdFn gt

T1§.3,45!= T1.2.3.4 +PT1,2,3,4?#4§3+ pT1’,‘;1§.3.4§
= Tosa FPTosamaat PTiggs, + 0

®

A2NA,  Trase v FGFas7}
15890 1,23 4014 1°, 2, 3, 2 8HAJAS
Wl AZE UHT PTisee & 9882
4 9 TFol #2 ¢ FTF Holzg w9
HEE Alzkg vebd

24 89 g A5 44

Zo] deas 1,2 3 49 golA2
T8 & FFo 9ojRd wet Wdy F4E

Ralste Wolth 4 2 Z £E9 £
ols g AFTE ToE Yol
S=EL S ww)s @
4714, wie A3 4% i9 HEAE
Uz, ws d%8A j9d AFAE
Yehdch s= Fael 4E dga j9

dalg F4E shach

25 BelA @ oaig 3% olE By

£ =RdAe By AAHasr¥=
Az gol4 BEE FAG A eolBe
sz et AAssich

<ay 4=

284 FE  EAL84d A3 84 BN 2] rgdEa
5 . h=]
A2A% 2 BAAAse Z dgasy ‘=, B, AR’ HelEg EdFa o).
5 h=]
7Zb2a,  2glm <® 1ol AAHE olZEA =ulg]l ZAE HelESE HHA Z
FHare FFAN B2 A FHTH FEe dFasrd EAe] FAHA 2
Hoz mg 4 AAPaAE Boldg T, &9 AT ZElgelde]  FAld
= _
Az EelEel Zel AARH 5, <a¥ AHE £ Uk
Time and Gripping for disassembly: Good Gripping for disassembly. Bad
Disassembly direction: Disassembly direction: Disassembly direction: Disassembly direction:
score table Vertical, Horizontal Antigravity, Combined Vertical, Horizontal Antigravity, Combined
for Simple Resistance: Resistance: Resistance: Resistance: Resistance: Resistance: Resistance: Resistance:
disassembl Small Large Small Large Small Large Small Large
0 1 2 3 4 5 6 7
Working 0 24 40 34 52 44 62 58 82
area: Good 0.51 1.12 092 1.53 1086 379 147 2.08
Working 40 60 52 74 64 88 84 114
area: Bad 1.16 177 157 2.18 171 233 212 273
Time and Gripping parts for disassembly: Good Gripping parts for disassembly: Bad
Precaution: Not needed Precaution: Needed Precaution: Not needed Precaution: needed
score table Resistance: Resistance: | Resistance: Resistance: Resistance: Resistancs: Resistance: Resistance:
for Small Large Small Large Small Large Small Large
destroying (Low abrasion) |(High abrasion}|{Low ahrasion) |(High abrasion)|{Low abrasion) |{High akrasion){(Low abrasion){(High abrasion)
0 1 2 3 4 5 6 7
Working o 50 72 70 96 70 100 90 126
Area: Gaod 051 1.64 0.96 2.1 1.28 24 172 2.86
Working 64 68 86 116 92 132 120 168
Area: Bad 1.00 213 1.45 258 1.76 290 221 335
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