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Development of Spur Gear Design Software using Tooth Profile
Modification

Tae-Wan Kim', Jin-Young Hwang” and Yong-Joo Cho

ABSTRACT

The basic concept of 'tooth profile modification' is to change a part of the involute profile to reduce the load
in that area and appropriate profile modifications can help gears to run quietly and resist scoring, pitting and tooth
breakage. In this study, the modification of tooth profile to make a smooth transmission of the normal loads in
spur gears has been developed. The modified tooth profile has been determined by the total deflection at contact
points. We use the AGMA Standard to design basic gear profile. We also developed a gear design program using

tooth profile modification.

Key Words : spur gear(Z:37]¢]), tooth profile modification(*] 8 F7%]), involute profile(AEFE X ¥), AGMA
standard(7] 5710 AZA 3] XFE)
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V,, Vg : poisson's ratio for pinion and gear
E ,, E, : modulus of elasticity for pinion and

gear
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S | contact stress

I . geometry factor

d : operating pitch diameter
C , : application factor

C, : dynamic factor

C, : size factor

C,, : load distribution factor

C g : rim thickness factor

C , : life factor

C p © reliability factor

C : surface condition factor
S .. : allowable contact stress
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Fig. 3 Tooth Deformation

6=83+65+6G+8H (6)

12F;cos %a C?
0g= — =I5+ = — CS.]
B EBS‘}: (& 3 C
6Fcos’a(Q— C)3 _
+ EBS. [Z(4-2)
—2log (Z - 3)] (N
_ 2(1+ v)F;cos’a B
6S— EBSF [C+(Q C)
xlog ,Z '] ®)

AWM, ®AAY Q z= #7 (9), 10)T 7T}

(}ZSF_ CSK)

(W=5,) ©)

Q=

( W_' Sc)

Z="w=0

(10

24 F,S%cos’a

%= = EBSL

(1D

4F (14 ?)
7EB

Oy
01+ o9

Oy = ( ) (12)

205

Fig. 4= A& ‘ﬂsé%k
A71E Yehdo HE
& FA< Hertzdl —‘l]?}

o714 A& kA

[o)

L

Fig. 49 ©ja) A4 ATk

Fig. 4 Contact of Involute Spur Gear Teeth

oy = OI (13)
oy = OI (14
7N, o, p,E 27 7ol 3ele] S}

At o}

33 XY +yYel BY
328004 ALY MYFL J)Fos g
Aol 2 FEF)ols} 3T 7lole] HEPeIA 2
84 e oY Y SHBL AP,
% 7lele] Y s Fo] MEHYY
Bgel Hi Aotk AY +4L F AR 7%
JHIE E9 S0, 5, 5 45ae) 29 24
g-o HEH Wy Hods Zlolol siri=
FAjel HEHel @ we] 3% aFe W
183 AAS] A HEde Hoxg &

Ao WERH FAshA Sk
FHFe e gt

T 0 T

Ko
=

A

)

i

oXt b > ot o —l}

ot il % to

0
=
o
=

SR EEERBEE



Helgt - FAY - 285 AL FT A #1998 A0
€19 = Ayt A (15) K,
1,2 g1,2 »1.2 }72 K +K [F K1(61 62)] (20)
7], emt— EEERPEEEEL I
FOII, A g A, ,E BEA WFoz o] A71M, K|, K,= AEH 120149 ZAe]
g suel 457 120049 AW FAFel.

Fig. 5t 244 W tis)l X3 F3S 3
AL W AY FAZFE =43} 3 Aok

Fig. 5 Tooth profile modification

w T A Agoz el X§ FAFo|L |
< A Fo] WL R AT
34 X8 3= 7|0je MESIE =X
ol AEE Z}zte] HEHAA AP FAHH
< 1% IF Fulg 73] Yol At
Zo] At #Bag z A (Stiffness)e] ArE&

Elkholyd] AT& SAZ 3RH®

F,+ Fy=F (16)
APFAHY ddstFe
Fy KII-?KZ F an
F, KIIiZKz F (18)
Y FRF] ALsF L
FFTI_?K_‘[F‘Kz(El—&z)] (19)

206

4. 7|0f A L= EFolof sy

41 T=273849] IR

i HAE F18Ol2X HoIHsY 94 }

o
| acuA EZa0 oz 3uBe Ne
-

| acwa mEa0 op warze 3o |

i

| 28 K |
St

| assooizan moess ye |
"‘4«“@

| anmomooss sy |
A

ECEE ST
e

i IEECEYE

] HE nEsBBA e |
o

| Ny LT a ]

I xsezaes mesa e |

i 30 HOIEIS) &2 i

Fig. 6 Flow chart

2 Ao AL 7o) dAZZaHEL A
T 7MA 715 & FYste RES THRARS A e
A=), A WA= AGMA X359 ZFEA 4k 9%
Z1ole] dAlolx, F MAE HAHAE FHZFE A
&3t Ho|th B =212 shekA 2l Flow Chart
+ Fig. 63} 7}

42 MA =A
B xz e HLH 7oj9 71 &
2N 2] Table 13+ 7}

die] el of



@ E A

13332 1978 A10%

Table 1 Specification of the gear and pinion

Gear Pinion

Number of teeth 42 21

Pressure angle 20°

Angular speed 300 rpm | 600 rpm

Power Transmitted 18.5 kW

Modulus of Elasticity | 200 GPa|200 GPa

Poisson's Ratio : 0.3 0.3
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