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A Study on the Development of the Gear Design Program Using Auto LISP

Kyung-Woo Lee*, Jae-Sam Ban*, Jong-Seok Kim*, Kyu-Zong Cho**

{ Abstract I

After investigating repeatedly results obtained through gear stress analysis, we make a determination of an optimal gear
shape. But its design process was not only complex but also difficult to get a precise profile curve from operating by
hand. In this study, rotating shape of gear profile curves was generated automatically with standard spur gear, equivalent
helical gear, shifted gear & pinion by using developed program which is using Auto LISP language in Auto-CAD. This
program which can design rapidly gear shapes will successfully support gear designing and manufacturing for Small &
Medium companies.

Key Words : Gear, Profile Curve, Auto_LISP, Designing and Manufacturing

1. M8 2 FA ARF - Aeg EHo] ATHL e A

olct. EE A nl, 42 T AXNFNNE A5 L 4

71ole dAl9 A5A) AG7)A, TRTAF AR E A =9 4, FEAGEEY s, a(E)A L= 7)ot

@ AU7|AR o|B71AA] 71AF o] YH= o HEFH T 9 AL, AFREE o183 7oALY ARe F4
L 79 nE Holo4 58 ALL 7|A 842 AFLET o2 7]ojo gt A7t ojFoH 23 9ict

et FHY $RGE 5 VoA Ao Bxstn

olo Zro] Thbe SR HOPIA AEE JoRAE & B AZE QT B o} AR Y T 43
o ST BeT BaldAel he 39 8% el 9 B8 Al ojeigo) demz Yude sloE
A EMsd 1 3718 298 AR AusE WAL Jlole) gL Agagn

+ Agdera sAses dad
(0] 4 ¥ leekw3@hanmail net)
* HAgdgn AFAaFatE

36



=3 E7|AIE S =2 E Vol.11 No.2 2002. 4.

HFEE o83t 7]ojdA o] F3t At 1960t 24t
He 0]2& 402 @UdA AYE ek Towsend® o
Johnson® 5-& AFEE o]gate] 3 LT H&
HAS Fgon o) V2R HAHY Ano]7|ol S LA
. Tsay'V= BEES o] €319 709 setetd 2de
Aokt

FYGHE 28800 7)o Y& A st =ws}
4 Qle 710l ASHA AAdd #g A+E g, WE
A 20 ZHALE JHURE 7|09 CADS} 7|4
o #et ATE Yot A 2AL wE3HEA 7]
Sl Tude A g 3k 7lojdA A2"L AR
33tk 0] 39" AutoLISPE ©]&3le] 7)0]9] FAL
A& L8 CADA FA4stets 22 1S Mdsiqet. 1
2t 7]ofek gde] grEE Qe 7]oAlAH9 H&S
£ R oR FHsty] M= 4 AFE Y4
o ¥ % ¥ 7loj9] 27] B2WE Holof S22 CADY
AN A R ek AR o] ik 3t 242}
o AT AelAS BE FHS ] AL A2
AL 3| HAAHopsH= BHgo] Yt

& dFAE ME844 228 Auto-CADA A
95 Auto LISP T2 9jo|2 o|§ate] B2 AW
o, A4 A0}, MYriel 59 7|& XF AL 7]¢]
& gule] F&H A x7I1FHE FAS & 4 SlA 3t
gt #5F of et Auto-CAD 71§t A= 44 A8 CAE
z2 W9 AARAHLZ o] &8 & A st dolg 9
84S FHANRY B 429 7]0j9f Huddo] AR
HEY ol B34S A5 R 438t A7z e 3
E3ZoA9 710 Y AL SFAS g AA A
o2 &3¢t

rot

2, XIE 7I0|HAE fIE AlAETM

£ o2 oo ASE Z2 3ol HE CAD Al2d
2l Auto-CAD 2H3oll4] A ¥=E Auto_LISPE A3
th. LISP <doj= 19603 22 HEH ] JFA 52
A9} 71t of 2} Hofoll A AMEE[O] 2 v A 23 9o
olt}. Auto LISPL LISPojah ¢lofo] 7|28 T Auto-
CADIA AHgE = AEE 3§ Aok wabs Auto LISP
< Auto-CAD AHGAREOA EFAoln 443t 71552
AE37] $iske] wEo|A Auto-CADO At Mg 7H53t
z2adY Adojojct.

37

Auto_LISPS] E42 thatg4]oa o2l glojA A
$A7} 44 HEE £ AT 2 75l SYshe, AR
LISP 39} Auto-CADS] 52 Zo] AM3leg 21
AZE Auto-CADY| 0|43t AbgAtEt B} 414 423
4 =2 Hojyg?,

21 ZRIY g’

2 22388 34 7]99 HEE Auto-CADI}IHA
AEon YA Redt 22 S0 B2 709 4
98 AFo2 AN BAE AL Aol YehhFe §
ROz ojRolA gt |

AN %, BE, Fazte Bagtel 7lolel B4
& AAsted 24 9L uiAA "o} gty o] T2
Y = E BN = AARI AA A w2} 7o) FA
< AR e o, BE, ¢ 5o Wpge A g
T UEE Y3402 o]RojA ¢t} Fig. 12 7]0{2} gy
A9 S, BE, 4T, ALY, U AE Jol9 7]
8¢ B4R A2 58 n#ste] AAR} cheFstA

E d il
3178 & teean s 21 y

[2] & & ([Normal] Y
(31 5 W 2} [Degres] ;20
(41 4 o < [
[5] clearancs rate[0 35 olet] : o

wuenes Auto Gesr Design wewmsw

<1 > spUr gear
< 2 > hellical gear

Input the Auto Gear Design Type <1> or <23 1

[t] R % {Pinion] 21

{21 2 & (Nowmal) 1

£31 ¢ 9 2F (Degres) 20 il
41 A o @ .0

[5] cleerence rats(0 35 ¢ e}) o

(6] P22 & YR - 10

(7] AT FEYE BN 1 |
Input the Auto Gear Design Type <1> or <25 . 1 i
| ST —

Fig. 1 Input window of gear sources

essr Auto Gear Calculation wwss

1 > epur gear r
£ 34 e myad 233
4 > hellical gear i
¢ R4 mihs) s (23744 2330 g

CEW

-

>>»y>  Input the NUM : |

Fig. 2 Selection window of gear to calculate



0|Z# - gt - SN - =RE
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Fig. 4 Generation of Gear Tooth Profile
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Fig. 8 Clearance(0.25) gear profile
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Fig. 11 Gear profile as clearance
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Table 1 Finite element model spec

An item Gear Standard Spur Gear
Element Class Quad(4)
Nodes 5220
Element 4844
Modulus of Elasticity 21000(kgf/mm?)
Poisson’ s rotio 03
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/ pressure angle(14.5)
pressure angle(17.5)

pressure angle(20)

Fig. 10 Gear Profile as Pressure Angle
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Fig. 12 FEM model of standard spur gear

st

71019k By AEEHLE 43t A3 710 A
g2 71ty SYside ATk F 71919 A2 7]
]9} ] ko] tha] FU FAS 2 9lem, 7]09)
AE oqRe AZF shFo] FUSTL HAT = B8R,
&3 7109 £ FHE 2 A5S 2= 9H $Y AN
deoz 7pystgch

fetad 4o A-8€ FEM 2 A Y2 o4 Table 1
I 2.

T 71019 E¥&0] 1.590|ER & B 7| A7t &S
Zohd o) FHojx tho] e 710Xzt £ AEl o
ofof git}. wehA 7]01E & A o] 2.6°4 F 83E 9
AA7IEA 710 29 A% 799 S|4 S sHs A

Fig. 125-¢| Fig. 157}A= & Q7oA 7dd 7)o 2
A 223YE o§3te] FEM 349 ARz oA At
44 A E deddh



=37 A& E =2 Vol.11 No.2

2002. 4.

Vo 1 eevtcs P
e [ \

- .

1 9500001 i Y

1 ettt | L

1 720t ! \

1 600me00 B \

1 47300000 N

3netmn / N\ \)
1 Z8dnaiet

[

D 1530001
11 162000m

F"uu et

97970000

316504009

0572000 )

708,000 ;

7 4Te000 / /\

67350000 ! L.

612200000 Y,

e L

e N

[ e . |

3672000 | N }

3089me057 e

=

165000

+ 2000

sumemt

3mterm

/,////

\.
\

Fig. 15 Stress distribution at double contact
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Fig. 14 Stress distribution at initial contact
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