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ABSTRACT: The work aims to study find ways to reduce abrasive wear, grinding heat and lower the surface roughness of the
workpiece from grinding fluid pressure and lubrication. This article based on the actual situation,The abrasive particle distribu-
tion function and the roughness function of the workpiece before grinding are equivalent to the cosine function, When the ce-
ramic bonded CBN grinding wheel grinding No. 45 steel,the fluid pressure and film thickness are analyzed . The results show
that considering the surface roughness of the grinding wheel and the workpiece, the pressure fluctuation is concentrated in the
central area, the maximum pressure and the maximum thickness of the grinding area obviously increased. In the case of thermal
effects: When the wavelength of two surfaces are equal and the amplitude of two surfaces increases simultaneously, the maxi-

mum film thickness and average film thickness increases. When the amplitude of two surfaces are equal and the wavelength of
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two surfaces increases simultaneously, the lubrication does not improve. When he amplitude of the grinding wheel surface is

equal to the wavelength and increase simultaneously, the maximum film thickness and average film thickness increases, which

can also be obtained when the wheel surface amplitude and wavelength constant, the workpiece surface change the same situa-

tion; when the two surface amplitude and wavelength are not equal and multiplied , the maximum film thickness and average

film thickness increases to, the above three conditions, the increased film thickness which conducive to lubrication can lower the

grinding temperature, reduce grinding burns ,thermal deformation and the workpiece roughness after grinding. It also can reduce

the wear of non-working abrasive grains and the number of grinding wheel correction to extend the wheel life. But the film

thickness will not increase indefinitely, because the grinding area is not closed, but the optimal solution can be based on this

theory in the actual project to optimize the grinding process.

KEY WORDS: multigrid method; grinding wheel; workpiece fluid pressure; lubrication; surface roughness
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Fig.1 Equivalent diagram of internal grinding
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Tab.1 Physical parameters table of grinding wheel’s abra-
sives, steel and grinding fluid

YWHYERESE  CBNWRER W BEakh

z=z/h, b=

B/ (kg'm™) 3500 7850 850
A/ kg KT 670 480 2800

e

““%E_ﬁ?i}f 1300 50.2 0.335

/(W-m™-K™)

AN SECH : PR 75 mm, TR
80 mm, ZE4 MR ERL 1200 mm, WHEEHEHE 20 m/s,
T 4H4%5% 120 r/min, CBN B} H) # M4 720 GPa,
TAFSEL 0.22, B3R 210 GPa, ML 0.28,
£=0.042 K", 72,=0.05 Pa-s, a=2.0x10"* m?/N,
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Fig.2 The effect of temperature on pressure distribution (a)
and film thickness distribution (b)
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Fig.6 The distribution of pressure (a) and film thickness (b)
under different grinding wheel surface’s amplitude and wa-
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