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A Study on the Development of Computer-Aided Automatic
Design System for Gears

Hae Yong Cho*, Sung Chung Kim*, Jong Ung Choi**, and Joong Chun Song™**

ABSTRACT

This paper describes a computer aided design system for spur and helical gears. To establish the appro-
priate program, an integrate approach based on a rule-base system was adopted. This system is imple-
mented on the personal computer and its environment is a commercial CAD package called AutoCAD. This
system includes a main program and five sub-modules such as data input module, tooth profile drawing
module, strength calculation module, and drawing edit module. In the main program, all the sub-modules
are loaded and the type of gear and tooth profile are selected. In the data input module, the variables
which are necessary to the design of gear are selected from the database. In the drawing module, from the
calculated results, the required gear tooth is produced on the screen. The developed system that aids gear
designer provides powerful capabilities for gear design.

Key Words : Tooth profile(X384), Contact stress(3%-38), Spur gear(2# 0] 7]0), Helical gear(d2}Z 7]o}),
Transmission Power(R2%3)
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Table 1 Width and height of key with respect to shaft

diameter

Key width; height Shaft dia. Key width, height Shaft dia.

b X b(mm % mm) d(mm) b X h(mm X mim) d(mm)
2X2 6~8 25X 14 85~95
3x3 8§~ 10 28x 16 95~110
44 10~ 12 32x18 110~ 130
5X5 12~17 35%x 22 123~ 140

| 6X6 17~22 36X 22 130~ 150
IxX7 20~25 38x 24 140~ 160
8xX 7 22~ 30 40Xx 22 150~ 170
10x 7 3038 42X 26 160~ 180
12X 8 38 ~ 44 45x 25 170~ 200
14X 9 44~ 50 SOx 28 200~230
15x 10 50~ 355 56X 32 230~ 260
16X 10 50~ 58 70X 36 260~ 290
18x 11 58~ 65 80 % 40 290~ 330
20x 12 65~1758 90 X 45 330~ 380
22X 14 75~ 85 100X 50 380~ 400
24X 16 80~ 90
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(A) SELECTION of the GEAR (B) SELECTION of the GEAR TOOTH PROFILE
{ 01 EXIT [ 01 EXIT
f 11 SPUR GEAR DESIGN t113 INVOLUTE CURVE
[ 21 HELICAL GEAR DESIGN [ 213 CYCLOID CURVE

===> SELECT the No. : 1

—————————————————————————————————— {11 BENDING STRENGTH
f o1l EXIT [2] SURFACE PRESSURE
[ 11 USER SELECTION VALUE [3] SCORING STRENGTH
{21 AUTO SELECTION VALUE [4] OPTIMUM DESIGN
—==> SELECT the No.: 2 ==> SELECT the No.: 4
(E) TYPE the INITIAL VALUES (inv.) F) TYPE the INITIAL VALUES (cyc.)
[1] TOOTH No. (PINION) : 24 [11 TOOTH NO. (PINION : 25
{2] MODULE (NORMAL ;2 {21 MODULE (NORMAL : 2
[3]  PRESSURE ANGLE [Degree] : 20 [3] PRESSURE ANGLE [Degreel : 20
{41 AMOUNT OF ADDENDUM [mm] : O f4] EPICYCLOID DIA. [mm] : 10
t5]1 BACKLASH (MINIMUM) [mm] : O t51 HYPOCYCLOID DIA. [mm] : 10
GEAR SAFETY FACTOR [S¢] 1 REVOLUTLON NUMBER [rpm] :3000
(G) GEAR WIDTH FACTOR (module)
Piece FACTOR
NORMAL POWER GEAR 6 - 11
LARGE POWER GEAR 16 - 20
—==> TYPE the GEAR WIDTH FACTOR i0
(H) SELECTION of the MATERIAL - T
No. PINION(Hb) GEAR(Hb) No. PINION(Hb) GEAR(Hb)
{11 STEEL(150)-STEEL(150) [16] STEEL(400)-STEEL(400)
[2] STEEL(2003-STEEL(1503 [17] STEEL 800)-STEEL(400)
[3] SIEEC(250)-STEEL(180) [18] STEEL({600)-STEEL(400
f1] STEEL(200)-STEEL(200) [19] STEEL(500)-STEEL(500)
{51 STEEL(250)-STEEL(200) [20] STEEL(600)-STEEL(600)
[6] STEEL(300)-STEEL(200) [21] STEEL(130)- CAST IRON
[7] STEEL(250)-STEEL(250) [22] STEEL{(200)- CAST_IRON
{81 STEEL(300)-STEEL(250) [23] STEEL(250)- CAST_IRON
[9] STEEL(3S0)-STEEL(250) [24] STEEL(300)- CAST_IRON
[10] STEEL(300)-STEEL(300) [25] STEEL(150)-1n_CU
[11] STEEL(350)-STEEL(300) [26] STEEL(200)-In_CU
{12] STEEL(400)-STEEL(300) [27] STEEL(250)-In>CU
(131 STEEL(350;—STEEL(350) [28] CAST_IRON-CAST_Ni
f14] STEEL(400)-STEEL(350) [29] Ni_CASTIRON-CAST_IRON
[15] STEEL(450)-STEEL(350) [30]1 Ni _CASTIRON-In_COU
[0] EXIT
=====> SEI—:ECT THE No N 22 T _
(1) Selection of the AGMA Factor [SI] (J) Selection of the Gear Material
No. FLUID VISOOSITY ( TEMPERATURE) No. MATAL NWM, DIA. NUM. DIA.
(1] AGMA 1 41.4 - 50.6 [1] GC 150 [9] SM35C [17] J-Metal
(2] AGMA 3 90.0 - 110 [2] GC 200 [10] SM45C [18] Super-Bronze
[3] AGMA 5 198 - 242 [3] 6C 250 [11] sM15CK [19] Ni-Bronze
=4] AGMA 7 . 414 - 506 {4] GC 300 [12] SNC415 [20] Baclite
=5] AGMA 8A 900 -~ 1100 5] SC 42 [13] SNC815
[6] MIL-0-6082B 105 (37.8°C) [6] SC 46 {14] SNC236
(7] Grade 1065 12 (98.97C) [7] sC 49 [15] SNC631
[8] MIL-0-6081B 10.0 (37.87TC) [8] sv25C {16] SNC836
[9] Grade 1010 2.5 (98.9C)
[10] Synthetic 38 (37.8C) [0] OTHERS..
[11] (Turbo 35) 7.9 (98.87TC)
:12] Synthetic 14.2 (37.87T) ===> SELECT THE No 8
[13] MIL-L-7808D 36 {98.9C)

===> SELECT THE No. : 9

Fig. 2 Input data of the CAD program for gear design
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(A) TRANSMISSION POWER(BENDING STRENGTH) (B) TRANSMISSION POWER(CONTACT STRENGTH)
HORSE POWER [Ps] = 8.731 HORSE POWER [Ps] = 2.44
ENGINEERING POWER [Kw] = 6.420 ENGINEERING POWER [Kw] = 1.794
BENDING STRESS [Bs. Kg/m™2] = 21.0 OONTACT STRESS [Cs. Kg/mm™2] = 4
GEAR TOOTH WIDTH ({[Gw. mm] = 20.0 GEAR TOOTH WIDTH [Gw. mm] = 20.0
CIRCULAR SPEED (v. /sl = 7.54 SPACE STRESS FACTOR [K] = 0.079
SPEED FACTOR {Fv] = 0,288 SPEED RATE (i} =1.,25
IMPACT FACTOR [Kal =1.0 CIRCULAR SPEED V. aws] = 7.54
SAFETY FACTOR [Sr] =1.0 SPEED FACTOR [Fv] = 0,288
TOOTH FORM FACTOR [yl = 0.359 SAFETY FACTOR [Sr] =1.0
(C) TRANSMISSION POWER(SCORING STRENGTH) (D) SHAFT [SULID] & KEY
HORSE POWER {Ps] = 27.619 SHAFT MATERIAL. Mat] = 2
ENGINEERING POWER [Kw] = 20.308 ‘SHEAR STRESS [Kg/mm™2] [Taul = 4.2

SHAFT TORQUE [Kg-mm] [T] = 582.478
SOORING FACTOR [S1] = 3600 SAFETY FACTOR [Sf] = 1.0

SHAFT DIAMETER [mm] [Ds] = 8.906

KEY WIDTH [onn] [Kw] = 3

KEY HEIGHT [men] [Kh]l] = 3

Fig. 3 Results of the gear design

E 71 AGEEE 7122 sl A" Reg A4
w2} AR £ 4 Al

- Fig. 5% Al]E&ol= avjor]oje] AAERoe|T},
Ao ERolE A YL A o] ZolE FEH me} 2
2go] ZA 2azlt). Fig. 69149 2ol WA e 7
F90] Al vt A2 A6l A9 Dt e
2 o|¥ge] F4E sl WATELY e 93X
49 1/3= ¥4

Fig. 4 Illustration of drawing for involute spur gear
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