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Development of the parametric modeling system
for machine parts

Woo Sik Yoo - Jong Cheul Jung
Industrial Engineering, University of Incheon

This paper describes an automatic parts design system for gears, brake, and clutch. These parts are
important components of the power transmission assembly. In conventional design process, the design of
power transmission requires a number of recurrent calculations and drawings.

In this paper, we propose a three-dimensional automatic design system that reduces the number of recurrent
calculations and drawings. The system consists of three modules for designing gear, brake, and clutch. The
proposed system has been applied to develop a transmission of forklift —truck and shown to be a useful

system.

Keywords : Parametric modeling, gear, brake, clutch

1 Alzdle] 24 o 898 U= 3349 AepEd mdP PP
S5 wEe) A4S AFH T 4 A= AR A
do] a7 EY 349 Ay Ldy 84 A
sagg gA@ dde 228 A A 9 /12 D R AAdAE o] F5UA 7
Jduie] 77E guaisy 1 G wad s A HESY xPAHES 44 AT F slom, ¥4 A
awe ojug ade ¥ SHS £ 2Fe  wEe gl Wadd Wi FBY 4 vk u
v 7Y Eqo] AFATE 28 5S GRaT A on AR f4% JQSIME 34d AA A
). 24u9) Qurdel g% ZzAgxdM F8 A4wg 29 £ FAld 339 Az Futd AR
Ae B Aube] WA Az FEME 48 AA b Axde e 58 A4 A58 Ae] FHHm
vue 2 B4, ojdEe Base Jrdd @ QuEl oHd e wie vE A uRel 334
A Som M A 2 Bgoz AedE S 2 ® A EE 2 FsH A3 gEHo] 4 4
T o ma 2w AR S44 Be daARe Ao wAd WY vE aeu dAERe e =
23 2 AARB So| EAd] ALsolo} du MBY Y & oz fId Fopld Axdm: U
AGA AL olol meh AAMEL AP W

B

g_

s 4 AN [2345]

of eyEUHIL webq Aol B BT Ay B ATINE ol BoF F Faw] $Y AT IA ¥
go, AANEA dE WA ALY AE WA of el AAANA WY 4A Fde LS AAst



7V ARF

o] Ag CADAlZ®I9l APT (Application Programming
X9 FREEQ 7

skt

Interface) & ©]&3le] AL
of, Befola, Felxel HgHA AzEg A

[6].

2. 2 ¥ A4

2y
>
Z

21 Azwe] 74

324 Fepe E
a9k FeAY g
71019} 7]oje] &
=of Qloh & AX
= ZRIHUT e = o ?”5101 At E
Alade s EY E%E‘ 7]““’ 7o R *FQ“EO]
A7l U AEskA st Fig 1 & £ AJ&He]

TAE UERd PRIt YoM A3l upe} o] 7}
7}9] Gear, Brake, Clutch, Assemblys S#4¢] REo|
A9t Gear, Brake, Clutchold A ® FAALE £3)

ol oA},

HAubAQl 2YE Assemblyd] A

Fig.l A|&®9FA

22 349 TehEY e

5o 4uE F3ea, 98 i
A 2Ud @ ¢ Qe FaR A

At WebAH 9]

o deue

g Edy A" 15

Top-downolY Bottom-Up A A7} 7bsdly & gt
o] o] Lolate] A EEA AAN sFsetA A

Eazbasd

Jelt= & el vhas Q& el oF o} nelx)
A g Mz g 948 Age AAesw, o
EHQ o]z Bolojs} BF F]oi7} 9l

Fig 20l M= W&7]e] 855 H7]0l5 A5 9
3w dEsdEn 2y 2AE BoFL e
H Ayt 7lefe) clgh e, dAle 58 99
ol 71242 FAwls vlolHE AHAA FH, ol&
Btz 7] AA Al WHEAAY MRS dord 5
A

Fig3elAe 710l mddge yid defg vehd o]

Fig3d 710 74¢] W54 e



o o 2 2 %
16 1 - AFH

o] FAzke] et ol FE AAste] o7 MR BE

o ol W el 4714 @u Eobz

2.4 Brake 24 L&

Fae Holosh wuns ohus
83} 389 AL wEe AT S w 4E
sl B4l g Selobdth. Figh, Figrlde A3

H
Aol AWRE FAYel WES B Aks
S

Rede 3HE P4 a3

Figds AAR 7]ol& 2D =Hoz A Holth 4
A, 238 2o T4 g @3] dol o] THe
A 71eE Wg Fasith ol #AY & 2
ZHYFE JAYHYy EHE V2R 4 TA

H07] dEolnh 2 gEe] v]ejrt gdeld & 7|03t
o] BA 9g 7ol HQsjrt

Fighol = Ad7oje 2¢& Ygadoh 7 7]

mE
o

Fig5 A7l 29, F317]o]z2H Fig.7 2delz &9 34



ANARE shepol e

Fig8 B#o|zZ9 FHLdueF
Hola mAE HolHE YdBsld Byola EAdo]
E(Heol=Ad Aels 3, € rHyola Ea, Hy oA
Blel, Ho & Avm)9 A Bl & g

m

as
e B ot} Fig8dlre =eolAst Heol
T4 gag)go] et stk Beolas FigelA vet
 uke} o] Piston, Disk Plate, Reaction Plate, Back
Plate®2 FAHo] 9t} ztze) mAE wdg nody

Disk Plate
g;;;i%%%

Piston

Back late Reaction Plate

Fig. 9 Beolzet 484

{&) waffle ) Plain

() hMuitiFarallel

{c) Paraliet

Fig. 10 Disk Plate 293 &

v AsY 17

%—EHOlEQl A& A EYolEY FF
7t FAES TUE A dAAA B

2l O]ﬂ—% wdgsch FigloolXE Groove Typed M
I P g5 o] vpestAl HHH
= &4% L‘rEMdD}. Fig.112 Disk PlateZ Waffle Type
S il

T

gy

BT R

Fig.11 Waffle Type¢| Disk Plate=%

25 Clutch. AA 25

FEEL




18

Fig.13 Eeix9f 29 44

e HAE T 7t gl Wi gAE dxl 4 o]
Aol avEoh FeAlE Az FEe dd 2 A
AES ok FHA = vhEdde] ARl ALEH
v A4% g Sl AgEe F24 F4art qlch
Fig12, Fig13ox Feixd4 A4 BZEE duud,
AHARE 424, Reaction plate, Back plate, Piston

Friction Material H2& ¢#3lod

FaquE 44, F

= oM Az FaAvY, gAaRd HRsie

Lo ZL5Hs ) oAag gud

g, 9

5% 9 Figld

e 24X 344 4L HoFa vk FA9
Agkl U:esL Hgﬂ ] g), }n} D}X] 0,]14», }L,}Lz z;w:‘i
Lof dieleh= Alwte] thEr FiglsE® Fig 149 &
ezl 213 e9AE A YAS EHoR Jehd
Zolr},

Fig.142# A

26 2HEE

432
ECEEREER PP

1 St o
- AMLE &

2 xgshr| Hg w9
g 7)o, Byolz, FelH
ZHste BBt} Fgles ZHRHE

ISR —

Fig.15 §9# =9

TR ﬁm?ﬁm} Tabisir ] P 1

i FR ey ”
sk PRI

2. ﬁ{*v HE R

WWAE,

foe 1

FAAGE 2AUL
DL LENERE
zgndel 4

\_194
elx e AzEl

ECK

A, 283
AU%E WAAI2

==

8l
% FEEL%A A% Y



NARES = wEY A2

S EZ Z)d og A Fdy Al2"EE XA
FolA et AZEE ApREHA ghE AAA ZAYA] E
dge] A4 2 W wsle] w2 33k 2 2 A A
e Z
= !

AAUelY &4, 5 g
So| sbsal Atk 2 e A4E Fes 34
olgatel AUl B4, £
Qo] e B Alx

o -
Mo
e
H
o
ot
ol
ol
=
X
=

A Cr+ 607 WFY wold 60 2L Selmeas
olgstol ATy B Aaue Faue By

fu

(o]
Ao A 9L LA Fa HEQA 7)o, Beo
%o HANE @& FAlo FAF)
bestA & BAoE e doE o
Z&Pslo] 7lo] Hyola Fex|¥yt ofv]d}
FHe Fo T4 22ES Axdoz FAIT
t ZAEsta f83 AlaElo] ® Aot

ot Ho
rEOJE 2o
2

ul

i)

FnEd

(1] A8 A5 71%8, " F9 Ak 1007 W

2] 1A, AHS, rweEY A2l o 54
g o] &3 mdE” F5CAD/CAM 83 =F

(3] oldg, ¥cF, "CADS} HFA L8 58 3H&
Ae-71e) 7448A" §=CAD/CAM 33 =77,

[4] e ohed B3 &4 g dA4n, 3
aY, ol&F, "¥HI] AA AEst AL"T g
CAD/CAM 3] +=33, 2000 4.

[6] o144, A3, Feid, 758, "CRT & 2AA
53} Al2d" A FCAD/CAM 88 =13,
20001,

6] #2, "s3u Edande] 3¢ s EY
Ry Alxg s 98 4hekd ALAIY ATEAL
A, QAR F271Y 71 A9 4E, 1999,

[71 AGMA 6010-E88, Standard for Spur, Helical,
Herringbone, and Bevel Enclosed Drives, 1998,

[8] Raymond J. Drago, PE, Fundamentals of Gear
Design, 1988.



