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A Study on Correction of the Gear Tooth Profile Error
by Finish Roll Forming
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ABSTRACT

This study deals with the correction of gear tooth profile error by finish roll forming. First, we
experimentally confirmed that the tooth profile error is a synthesis of the concave error and the pressure angle
error. Since various types of tooth profile errors appear in the experiments, we introduced evaluation parameters
for rolling gears to objectively evaluate profile quality. Using these evaluation parameters, we clarified the
relationship among the tooth profile error, the addendum modification factor (A. M. factor), and the tool loading
force.

We verified the character of concave error, pressure angle error, tool loading force and number of cycles of
finish roll forming by using a forced displacement method. This study makes clear that tool loading force and
number of cycles of finish roll forming are very important factors that affect involute tooth profile error.

The results of the experiment and analysis show that the proposed method reduces concave and pressure

angle errors.

Key Words : Finish Roll Forming(#27}%), Tool Loading Force(FT%%9), Profile Error( X3 2.1},
Concave Error(#/32.3}), Pressure Angle Error(387zt 2 3})
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Table 1 Dimensions of roll forming tools and test

gears
Tool Test gear
Module(m) 5
Number of teeth(z) 11 22
Pressure angle(deg) 20°
Tooth width(mm) 175 10(roll forming)
Coefficient of profile
. 0 0.52
shift
External diameter 120 125
Profiling tool Hob cutter, Pinion cutter
Material SKS5 SM45C
Hardness HRC63 HRB80
Press. angle error KSO~4
Gear class
Concave error KSO~2
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Fig. 2 A shape of the test gear
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Fig. 3 Plastic deformation on tooth profile
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Allowance of KS quality class for tooth profile

e +2 3 4 5 ¢
-

— L]
20
15
i
w
@ 10}
2
T
<
oL
E . 7
g sf max
g e .
= A 5
o
= [1] L 1 i 1 i
-20 -10 0 10 20 30 40
Compression Quantity Hm
(a) Driven side
AHowance of KS quality class for tooth profile
o 12 2 4 5

20
Z,
-’

15

i

.-
@ 10r
2
]
-3
B s5f [ ] ﬁm
3 * o,
3 Aa
S
|2

° ' . ) . .

-20 -10 o 10 20 30 40
Compression Quantity pm
(b) Engaging side

Fig. 6 The relationship between tool loading force
and compressive quantity
(Coefficients of profile shift = 0.52)

& ca’} ‘“*@3}“‘4 Flg 8(b)y=
LEHE ~]E’i"“ AEHAAE Fu ZAEAE

A4 A2 A A7HE e 3ol A3

Aot

164

Allowance of KS quality class for tooth profile
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Allowance of KS quality class for tooth profile
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