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(An Estimation of Disassembly and Assembly in Gear Systems with

Considering of Reliability Life)

AAAY Qe
Abstract
In this paper, systematic approach is

studied about assembility and disassemblility
of vparts of the gear system in order to
the
disassemble

reduce assembly cost, and to

products easily which is
possible to recycle the parts. That is, an
estimation of disassembly and assembly
In this

symbolic chart method for

with considering of reliability life.
study, we use
an economic model for optimal disassembly

and assembly.

Keyword disassemblility (¥ &l -& o] 4),
assemblility (£ Y-8 °]4]), symbolic chart method
(8 =3), gear system(7]o & X)), reliability

life (A12]s%)
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Table.l simbolic chart method

Element of base

A B C D E F G H
dditi
RP No. basic conve- need of . need of . ) vibration addition
i . settling time with ! .
negative yance, rotating th i 0.9kg by ( ial) cnvironme points
int motion ¢ axie expense specla nt case
po movement the hands ool

Downward extracting

1 _ l -5 -5 -5 -5 -5 -5 -10(-25) -10 need of

safe
Upward extracting protec-
2 — T -5 -5 -5 -5 -5 -5 -10(-25) -10 tion
LT 2

Sideward extracting
3 E, - -5 -5 -5 -5 -5 -5 -10(-25) -10
|

Turning separation

Tuming extract

1 =35
5 g_, -10 -5 -5 -10 -10 -5 ~10(-25) -10

-10 -5 -5 -10 -10 -5 -10(-25) -10 visualiza-

tion case

e
Put up
4
6 - -10 -10 -10 -10 -15 -10 -15(-30) -15
v
Impact take a
7 W -10 -10 -15 15 -15 ;10 | <1530 | -15 | Working
' time © -25
Cutting
AN e
8 I ~15 -10 -15 -15 -15 -15 -15(-30) -15
/SN
Stationary fit
~
9 N -15 -10 -20 -25 -15 15 | 20300 | -15 | meedof
V% energy
»
cost
High pressure o5
10 -20 -15 -20 -25 -20 -25 -25(-35) -25
VAN
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Table. 2 Input data

& Input data @

© Input speed : 6000 rpm © Input torque : 0.019 kNm

© Pinion number of teeth : 41 © Gear number of teeth @ 80
© Module : 1.25

© Normal pressure angle : 20 deg.

1. Straddle mounting 2. Overhung mounting

- dis A : 0.16m - dis C ! 0.05m
- dis B : 0.10m - dis D : 0.15m
- bearing#l : ball bearing - bearing#3 : ball bearing

- dynamic capacity :@ 4kN - dynamic capacity @ 4kN

- bearing#2 ® roller bearing - bearing#4 : roller bearing

- dynamic capacity : 55kN - dynamic capacity @ 5.5kN
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< Table. 3 Output data
JE [ PV SR 1 1. Straddle 2. Overhung
! ? I mounting mounting
R e
A || B Pinion :7664.084 h Gear ' 1144574 h
compare | B#1(ball)::33396.25 h B#3(ball) : 3212.316 h
B#2 (roller):53601 h B#4(roller) :190890.7h
C D
X change % Bearing#3
———— 0 - component
B#3 #4 =
Gear B 32 28 2 YA
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Fig. 1. Single mesh external gear
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Table. 4 System estimation

disassembly :

bearing

—

,,,D—,—,-,E‘l]
TF=T1r —

1-C -5 (10
I-E -5 (8)
1-G 1 -25 (2)
; take a working time :

point

=25 (2)

#4

assembly

=1

bearing

1=

IS

9-C =20 (®)
9-D =25 (8)
9-E :-15  (8)
9-G =30 (@
take a working time :

point

-25 (2)

#3

. - b 00 S |
disassembly ; { } o

o 6 0 1T U oW

g

1-C: -3 (8)
1-E ' -5 (6)
point 1-G =25 (2)
7-E -15 (6)
-G -5 (2

gear

R -l 0 n ) 9-C =20 (6)
assembly ! [:i é - point 9D 35 @)
[~ i 9-D =25

7-D -15 (6)

9-G =30 (D)

Table. 5 Repeat calculation

10X95 +8X95+ 275 +8x80 +8xT5 +8x85+2x 70+ 475
bearing | 0 1 10+8+2+2+8+8+8+4

#4 5 84.40
RP-1I

_ s 4220

bearing
#3
8x95+6x95+2x75+6x85 +2x85-+6x85+6x 80 +8x75+2x70
RP-1 8¥6+2+6+2+6+6+8+2

gear - 8478
RP-1I

s 3900

olgig wHor Ztzte g4 WM HAE
gl 712 ote] £AE F4E UEd ol B
3 wolgual e AgE uHdt RFG A
g2 HAMNA B8 L 2P Frtal 2 ge Al
Abste] Fatgch o)9k #o] HrbE S wl Table.
59 & ARE A& & Y

A7 e FHo) BT F dHo}) REFE
Aol 44 ATE + Uz B4
F& AL YEkdt} Table 594 Jebd A 2
o] Wojg#3 EA A vlogdMZB A FHET}
7101 &l HHol BN A UREL 4 F U

.

4. 48

=2
HAE T 7HY 4o e REo s 2
He A¥Hoz Aie AnE edt g

=

of% ol MojRs3e WAGE ol AR
& Zol: 7L Thmz YW ARHow
b ougHos e Eoch

@ 2zl Wd § U AN Asnd T
Wi 7 e wAdAH 2ge 2w B
2 wolt WHOR YA dg we 2 2
ZPgoldol o] FoH AZH W& WA

4 % 7 94 Rolwh

—214-



5 FuEHA

1. M. Gupta and R. Moclean,”"Disasembly of
Products”, Computers Ind. Eng, Vol.31 No 1/2,
pp.225-228

2. K.M.Blache and A.B.Shribastava, "Reliability
and Maintainability for Effective Maintenance”,
SAE 930569

3. W.Li, C.Zhcang and S.A.Awoniyi, "Design for
Disassembly Analysis for Environmentally
Conscious Design and Manufacturing”

4. G.Boothroyd,”Product Design for Manufacture
and Assembly”, Computer-Aided Design, Vol.
26/7, 0010-4485/94/7, 0505-16

5 A3t 288, 4R, Ao Ed 43 dg
Z 7o) Z ] Ao wg AT, SF=xgLg}
3] 7], A15H, Al6%, 1998/6

6. D.G.Lewicki, J.D.Black and ].J.coy, "Fatigue
Life Analysis ofreduction Gear Box, Mechan-
isms, Transmissions and Automation in
Design®, Vol.108, pp225-262, 1986/6

7. R EaL, BlAle]lE il HAYRW, 7|AEA
71, 1995

8. R EL, A Bol8 71U -gAtolE A
A7V 4 A

9. G. Robinson, “A Practical Approach to Auto-
matic Transmission Reliability®, SAE 910640

10. [IAA, ek, 288, AL, “del=sy
ol &3 7o dxie] il € 2YAAHYIY, 5
71 A 8t 3], 1998/10

~215—



