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A Study on the Superfinishing of Ball Bearing Race

Jae-Woo Lee(Mech. Eng. Dept.,

Doowon Techanical College)

ABSTRACT

This paper aims to clarify the effect of the sol-gel sintered alumina grain and the PbO content of binder on the

performance of the vitrified alumina stone for superfinishing the ball bearing race with the vitrified alumina
superfinishing stone. The main conclusions obtained were as follows. The stone that contain 8 ~11% PbO in binder

shows the highest grinding ratio, and increasing or decreasing the PbO contents causes lower grinding ratio. When
superfinishing with the stone using the 45% fused alumina and 55% sol-gel sintered alumina grain, the grinding ratio
becomes the best, the other ratio of grain contents shows lower performance. With increasing the bending strength of

stone, the grinding ratio becomes larger. The roughness of the finished surface is the lowest in case of using the

stone of the above mentioned conditions.

Key Words : Ball bearing (£¥]©1%), Race (2°]2 %), Superfinishing (773 3 14)), Stone (xE), Grinding ratio

(#4214)), Surface roughness (£ H 2 & 7))
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Table 1 Superfinishing conditions

Conditions
Rotation of workpiece 5000rpm
Race diameter of workpiece 16.444mm
Superfinishing time Imin
Oscillation frequency 400cpm
Oscillation amplitude 1. 73mm
Contact pressure 0.6MPa
Cutting fluid KS type2-2
Maximum incliation angle 0.48°
Stone size 4x 5x 25mm
Grain size of stone #3000

Table 2 Chemical composition of tested binder

Tested Chemical composition(wt%) Total
) amount
No. 18i02 ALO; RO Ri:O BiO:| (o5

binder 1 (482 168 20 13.8 19.2{ 100
binder 2 {508 2038 1.0 178 96| 100
binder 3 [50.8 208 1.0 8.6 188 100
binder 4 {475 175 22 156 172} 100

Table 3 Contents of used grains

Used abrasive grain(wt%e) | 1ol
Stone No. amount
WA SA (%)
stone | 40 60 100
stone 2 40 60 100
stone 3 40 60 100
stone 4 100 0 100§

Table 4 Chemical composition of tested bond

) Chemical composition(wt%) Total
Binder No. 502 ALO, RO RO Bi05 PbO| (op)
binder 11 |508 208 1 182 92 00 | 100
binder 12 |[488 203 1 182 87 30 | 100
binder 13 ]493 203 1 162 72 60 | 100

1
!
1
binder 14 |483 198 1 152 67 B8O 100
1
1

binder 15 {47.8 188 152 52 1.0 100
binder 16 {458 178 152 52 140 100
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Table 5 Contents of used grains(wi%)

Stone No. WA SA binder used
stone 11 100 0 binder 11

stone 12 45 55 binder 11

stone 13 45 55 binder 12
stone 14 45 55 binder 13
stone 15 45 55 binder 14
stone 16 100 100 binder 14
stone 17 45 55 binder 15
stone 18 45 55 binder 16
stone 4 100 0 binder 4

Table 6 Contents of used grains(wt%)

Stone No. WA SA binder used

stone 21 100 0

stone 22 85 15

stone 23 63 35 .

stone 24 45 55 binder 14

stone 25 25 75

stone 26 0 100
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Table 7 Superfinishing performance in case of using
binder for low temperature sintering

hardness| stock |bending|grinding | surface
(RH) [removal|strength| ratio |roughness

(mm’) | (MPa) | (@) | (Ra)

stonel | —23 3.51 33 280 0.070

stone2 [ —27 4.91 43 515 0.063
stone3 [ —24 491 41 495 0.065
stoned [ —28 5.01 41 50.0 0063
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Table 8 Effect of PbO content on superfinishing
performance

hardness stock |bending grinding surface
(RH) rcmm;al strength| ratio |roughness
(mm") | (MPa) (G) (Ra)
stonell| -—28 4.76 40 46.0 0.065
stonel2| —27 491 43 515 0.062
stonel3] —27 531 52 68.0 0.061
stonel4| =29 5.51 75 96.0 0.052
stonelS| —28 576 | 102 143.0 0.048
stonel6| —26 5.16 47 59.5 0.062
stonel?| =—27 5.86 98 140.0 0.048
stonel8| —26 551 67 90.0 0.060
stone 4] ~—28 5.01 41 50.0 0.063
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Table 9 Effect of the contents of WA and SA grains

hardness stock [bending| grinding surface
(RH) remox;al strength| ratio |roughness
(mm’) | (MPa) (G) (Ra)
stone2l| —28 5.01 41 50 0.063
stone22{ —2S 5.21 62 78 0.062
stone23| —29 5.46 74 98 0.061
stone24| —26 561 | 102 143 0.048
stone2s| —25 |[In early superfinishing, the loading
was occured, prohibiting normal
stone26|  —28  |syperfinishing,

1004m
(b) stone 24

Fig. 1 Weared surface of stone 4 and 24
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