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Development of Grease for Improving Vehicle Quietness
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In recent years, the background noise in vehicle interiors has tended to decrease more and more with hybrid
and luxury cars. Accordingly, requirements for noise reducing performance of automotive grease are increasing
in addition to the original lubrication function. In this paper, we report the mechanism of noise reduction in car
air conditioners and describe new grease that satisfies the two conflicting requirements of noise reduction and
good operability at low temperatures. To accomplish this, we focused on the high-pressure viscosity of grease and
attempted to refine a viscosity pressure coefficient (a) for the base oil. Consequently, polybutene was selected as a
refiner and applied to the base oil of the new grease. By measuring the high-pressure viscosity, it was confirmed
that the viscosity of PAO-polybutene oil is higher than PAO under high pressure, and by employing the steel ball
test and the low temperature torque test, the new grease showed both noise reduction and excellent operability at
low temperatures.
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Fig. 1 Operation noise of air conditioning unit
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Fig. 3 Result of correlation between the steel ball drop
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Table 1 Benchmark of noise reducing grease
Grease A Grease B Grease C Grease D
Application Air conditioner unit Air conditioner unit Window regulator * Door IOC!(
* Sheet rail
Noise reduction Sound pressure level 956dB |Bad| 883dB |Good| 881dB |Good| 926dB |Bad
(Steel-ball drop test)
Low temperature Starting torque (-30 °C)
operability (JIS K 2220) 65 Nmm Good| 376 Nmm Bad 360 Nmm Bad 120 Nmm  |Good
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Fig. 4 Noise generation model
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Fig. 5 Velocity dependency of sound pressure
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Fig. 6 Approach of the grease improvement
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Table 2 Candidates of primary base oil

Low Resin
temperature S Cost Evaluation
o suitability
operability
PAO Good Good Good Good
mineral oil Bad Good Good Fair
PAG Good Bad Good Fair
PFPE Good Good Bad Fair

Table 3 Candidates of viscosity improver

a(GPa') | Comment | Evaluation
Polybutene 37 - Good
Synthetic 4) Low .
naphthene 89.2 heat stability Fair
Oligomer 24 - Fair
PAO
(Primary base oil) 16.3 - -
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Fig. 8 Noise reduction by polybutene addition
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