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An Experimental Research for the Optimization
of the Gear Grinding Machine’s Operating Condition
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ABSTRACT

To improve the gear noise quality, gear tooth grinding machine are widely used in automotive
industry. While using the gear profile grinding machine to improve the gear tooth quality of the
transmission, several defects such as chattering, tooth waves that cause the gear noise occasionally
happened. But it is very difficult to solve that problem, because there is no one who knows the
setting up the optimal grinding condition appropriately. The abnormal manufacturing conditions which
make the gear noise make the engineer to spend a lot of time, effort, and money. Due to demands
for solving the serious abnormal gear noise happened in the automatic transmission in the mass
product stage, the vibration checking process in the worm wheel axis, work rotation and fixed axis
of the grinding machine were adapted to find the root causes. As a result, gear profile wave are
affected by the work rotation axis’s unbalance which is caused by worm wheel feeding speed. And
a primary and the secondary grinding feeding speed, cutting oil, work fixed forces are also proved
as the important factors. After setting up the grinding condition reported in this paper, it was
adapted successfully to the grinding machine to manufacture the new automatic transmissions’ gear.
The gear noise was dramatically disappeared and the process and the results will offer good guides

to the engineers who manufacture the gear with the grinding machine.
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Table 1 Manufacturing conditions of the bad and
good results

Feeding speed .
No. (mm/rpm) Wheel 2Vorl§ Manutgi@rlng
m condition
Rough | Fine b
1 at0.6 | atl.l | 3.400 600 Bad
2 a+0.2 a 3.400 600 Good
= | Bad Good
E L
- I 1dB
2
®
8
>

Time ( 3 sec)

(a) Vibration data of the WORK rotation Axis

HJ

(c) Tooth profile in good condition

Fig. 6 Vibration data and tooth profile data
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Fig. 7 A comparing of the gear profiles in the same
conditions of the ‘A’ and ‘B’ grinding
machines
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Rough Finishing (a+0.3)mn/rpm (Fheel: 3,400rpm)
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Fig.8 A comparing of the vibration result in the
work holding pressures of the ‘A’ grinding
machines
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Fig.9 A comparing of the vibration result in the
work holding pressures of the ‘B’ grinding

machines
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Fig. 10 A comparing of the tooth profile of the
‘A’and ‘B’ grinding machines
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Table 2 A specifics of the oil

Content Compound Mineral
Density 0.837(g/cm3) 0.89(g/cm3)
Viscosity 8.7 ¢ST 12.9 ¢ST

Rough Finishing (a+0.3)mm/rpm (Wheel: 3,400rpm)
Fine Finishing (a+0.3)mnm/rpm (Wheel: 3,350rpm)
Holding Pressure (P+300)N

Vibration (dB)

wecnMineral Cutting Oil
1dB ——Compound Cutting Oil

Time (sec)

Fig. 11 A comparing of the vibration level of the
compound and mineral cutting oil in the
‘A’ grinding machine
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Fig. 12 A comparing of the vibration level of the
compound and mineral cutting oil in the ‘B
grinding machine
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Table 3 Optimized manufacturing condition of the grinding machine

Grinding Condition, feeding speed(mm/rpm) Wheel(rpm) Work(rpm) | Holding pressure
machine Rough(260 um) Fine(20~30 um) rough/fine rough/fine N)
‘A’ 3.400/3.350 600/591 P+100
a+0.3 €
‘B’ 3.400/3.000 600/529 p+200

(@ ‘B

grinding result

Fig. 13 The gear tooth profiles after using the
‘A’and ‘B’ grinding machines
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Fig. 14 Noise and vibration level after optimizing
the manufacturing condition
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