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{Abstract)

In the industry, the use of lightweight bearings is increasing to minimize motor
power loss, and in particular, the application of next-generation systems such as
robots and drones is increasing. Bearing manufacturers are producing lightweight
bearings by changing the bearing material, but related researches is insufficient. In this
paper, life test and structural analysis were performed for lightweight bearings, and
shape parameters and scale parameters were derived based on the life test results. It
was confirmed that the shape parameter was 2.52 and the scale parameter was 164
hours. As a result of calculating the dynamic load rating based on the By life, it was
confirmed that the dynamic load rating of the lightweight bearing was 7% compared
to the formula suggested by ISO 281. The reason is that the material of the retainer,
which is a major failure part, is a polyamide 66 series that reacts sensitively to heat,
so It is judged to show a lot of difference from the ISO 281 calculation formula.

Keywords . Lightweight Bearing, Dynamic Load Rating, B10 Life, Polyamide 66,
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Fig. 1 Configuration of bearing

Table 1. Material by bearing component

Component  Material _ Component Material

outer ring  bearing steel  steel ball bearing
steel

retainer  polyamide 66 inner ring bearing

steel
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Table 2. Specification of bearing components Table 3. Result of acceleration test
Component Specification Component Specification Load Rotation  Vibration Note
D 13 7 22 condition  Speed value
£, 733 Dy 74 case 1 600 kg 2,000 rppm 16.7 m/s* normal

case 2 1,200 kg 2,000 rpm 17.0 m/s’* normal
case 3 1,600 kg 2,000 rpm 67.1 m/s* failure
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Fig. 3 Vibration graph of failure sample

Fig. 2 Test equipment of bearing durability Fig. 4 Bearing internal condition after test
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Table 5. Failure modes and failure mechanism analysis

Primary . . .
Table 4. Result of durability test components | Filure modes | Failure mechanisms
Load Rotation Failure Failure Jubrication reduced | thermal destruction
condition speed  time cycles lubricity particle invasion
sample 1 80.06 9.607.200 fusion bonding | wear/smearing
hour deformation brinelling
sample 2 233.26 27,991,200 separation or | fatigue destruction,
hour body destruction cracking
sample 3 200 kg 2,000 rpm 1}?(4)'9 0 12,588,000 (inner ring/outer scuffing
ur ring/ball/retainer) wear spalling
sample 4 125{1%7 16,664,400 wear
t corrosion
170.06 corrosion
sample 5 hour 20,407,200 fretting

Fig. 5 Disassemble failure bearing
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Table 6. Comparison of retainer

New sample Failure sample

retainer
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Fig. 6 Simulation result of bearing ball
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Fig. 8 Result of bearing life analysis
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Table 7. Specification of bearing coefficient

Coefficient Specification Coefficient Specification
Lio 8.04 P 1,962 N
n 2000 rpm
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