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Spin Angle Control Lapping of Balls (2nd Report)
—Lapping of Silicon Nitride Ball—

Toshiji KUROBE, Hisaya KAKUTA and Makoto Onoda

Ceramic balls are expected to become useful for tougher bearings than conventional ones. However, the
conventional ball lapping method which uses a couple of flat and V-groove lapping plates, needs so long
machining time. In present paper, efficient lapping method of silicon nitride balls has been proposed. In

this method, it is designed that V-groove lapping plate

is separated into two parts and three plates are

able to rotate independently. This lapping equipment enables the spin angle 6 of ball to control from 0°
to 90° It is found from the experiments that the spin angle 6 of ball has great influence to lapping of
silicon nitride one. Stock removal rate increases gradually with increase of the spin angle 6 and surface
roughness decreases considerably with increase of it in which lapping mode varies from the satin finished
surface to scratched one. Experiments indicate that degree of the reduction of deviated diameter of ball
from ideal one is dependent both upon the rotational speed and the spin angle

Key words: spin angle conrtol lapping, silicon nitride ball. stock removal rate, surface roughness
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Fig.1 Comparison between conventional method (upper)
and developed method (lower)



Fig.2 Kinematics of a ball in developed method
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Fig.3 Effect of spin angle on relative
slide distance
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Fig. 4 Schematic diagram of lapping system

Table 1 Lapping condition
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Grain Diamond
Diameter 2, 6unm
Concentration 20vol%

Solvent 0il soluble in water

Rate of supply

Abrasive
Solvent

0. 1cm® everyl5, 30min
0.5cm® everylbmin

Ball spin rate

2000-8000rpm

Lapping load

10-30N/ball

Lapping time

10-90min

Upper lapping plate

120° V-groove type

Lower lapping plate

Flat type

RSy TRIZ, A-HNT v TROLTHENI & 120°
D2REBEL DY, FRIZIEELT 1200 oboEHFEAL
. Fh, THS v TRIZFEFHREEROOOEFERLE. T v
TROMEIIER (5450 THh5.

2.2 BtEM & InT&RH

T YV TRBRIIBITOERICIOVTIT - 7. K—)lid
HIPAAB L 7= F FOEKRT, ERIZ3/8inchTH 5.

1EDT v ¥ IERIZ SEDR—IEH L. FFKRTIT,
TRS v TRICFEHEROS vy TREFEAL THWbih, K—
ViES v THEETRERMBEEZRD 8. £2T, £—v%&
BHITDHLHDOBE (V5F—F) 2EYMLL. VF—Fid, B
%120mn, FEX4immOEBMBOMERT, FE50mmOMFE EICER
BRIz @ 10. 5mmDANAN6BH VTS . HHFERKR—IVIZE DI
DHPIZ—ARIEAZIND.

HERER E LTI, MNEI 2unkbund 2 BEDOY 1Y E
VREBRAEFRALL. EKROBE, ThikBEomES v 7K
WRALI vTEIE L. Sy THREBRORAESIIGBREL
T4:1 TH5H. Sy VIRRIBEL, 5y TRAOBEN 4
KR&EEY, SoTREH—CERBLE. £, SV F%E
HIZE->TIRT v TRIES vy THREZOREMBLLE. 597
Koo 1 BoO#HEREIZ0. 1en®, S5 v D 1 BOMHLEIZO. 5cn®

BT SR Vol. 63, No. 5, 1997 727



RE - BB - BB | ACVARHIERA LB (E2®

Combination of lapping plates
14 120° groove—flat
g, 12 | Grain size °
o 6um
10 [ J 2[[ m o
5 st
o o
s or
o ° ° .
__: 4 ° 8 [ o (] 8 [
S [ ]
8 zTr
ol 1 1 1 1

Spin angle @
Fig.5 Relation between stock removal and
spin angle
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Fig.6 Relation between decrease of deviated

diameter of ball and spin angle
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Fig.7 Relation between surface roughness
and spin angle
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Fig. 8 Surface profiles of balls after lapping
for 30min
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Fig.9 Relation between stock removal and
lapping time
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Fig. 10 Relation between deviated diameter
of ball and lapping time
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Fig. 11 Relation between stock removal and
lapping load
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