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Abstract: In terms of the uneven removal and substandard flatness on the workpiece’ s surface in
disc grinding, a calculation method with multiple grits’ removal rate was proposed. Firstly, a
mathematic model for the disc wheel’ s grits’ distribution was established considering the grits’
sizes and the positions. Then, the multiple grits’ dynamic trajectory equation was deduced.
Meanwhile, the workpiece’ s removal rate model was established on this basis. The rationality of
the model was further validated by the experiment of disc grinding. The results show that the
removal effect appears to be uneven on the workpieces’ surfaces of disc grinding. It is the lower
removal rate that leads to the embossment phenomenon in the central location. Moreover, the
height difference of ground workpieces’ surface profile goes up with the increase of the speed
ratio. Therefore, it is advisable to reduce the speed ratio so as to improve the consistency of the
ground workpieces’ surface.
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Fig. 1 Method of obtaining the general wheel’ s surface

from the uniform distribution surface
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Fig. 4 Statistical results for the multiple grits’ trajectory
(a)—i=3:1; (b)—i=5:1; (¢)—i=20:1.
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Fig. 5 Schematic of the single grit’ s trajectory
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Fig. 6 Distribution of the workpieces’ removal rate under different speed ratios
(a)—i=2:1; (b)—i=18:1; (¢)—i=24:1.

MIE 6 Hal LLE H, TAF 3 2 BR AR 1 20 A
WE S B — 7 A RE ML IE SR — & iU YR, T
VR AN i R HG g JEE o A Y BRI, S I TR 45
{308 14 25 BRSO3 2 30— A BERLYE: ; oAb, T
O B R BR AR AR X AR, B O B
PRURE SRS A SR ESEARA IR DI PN

3 R S SR

3.1 SLEHE
AT B IR A A BRI A A A B | AR SOk

WIE 7 B E HMP — Y108 7300k 1 508 B R Xt
A e R N L e e v o g 1) a1 ) 1

B7 BENHTREER
Fig. 7 Schematic of the single grit’ s trajectory
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Table 1 Processing parameters of disc grinding
S i LNEEL i - LAY
r-min r-min

B4 500 60 8.33
552 41 500 80 6.25
%34 500 100 5.00
Ha 750 60 12.50
H54 750 80 9.38
%641 750 100 7.50
o574 1 000 60 16. 67
H8 1000 80 12.50
H94 1 000 100 10. 00
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Fig. 8 Testing positions of the workpieces’ surface
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Fig. 9 Average height difference under different working conditions
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