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Abstract This paper proposed to prepare a composite nanometer self-lubricating diamond grinding wheel , and
conducted a grinding test of SiC ceramics, and analyzed the influnence of the composite nanometer self-lubricating
diamond grinding wheel with different mass fractions of composite nanoparticle on grinding performance. In this
paper, nano—MoS,, TiO, particles were selected as the filling materials, and a composite nano self-lubricating
diamond grinding wheel and a traditional grinding wheel were used for comparison grinding experiments. At the same
time, the lubrication mechanism of the composite nano—self-lubricating diamond grinding wheel was studied. The
results show that the self-released nanoparticles of the grinding wheel effectively participate in the lubrication of the
grinding area, reduce the normal and tangential force on the grinding wheel, and improve the surface quality of the
workpiece. In the grinding depth of 2-8 pm, the specific performance is that the normal and tangential grinding
forces of the composite nano self-lubricating diamond grinding wheel are effectively reduced by 18. 6%-38. 7%,
11. 2%-28. 6%, and the surface roughness is reduced by 13.9%-41.5%. When the mass fracture of composite
nanoparticles is 8%, the performance and surface quality of the workpiece are the best.

Key words Nanoparticles, Self-lubricating,, Grinding force , Surface quality , Grinding wheel wear simulation
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Fig. 1 Microstructure of physical synergistic interaction

between MOS, and TiO, nanoparticles
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Fig. 2 Schematic diagram of nano—composite self-lubricating

grinding wheel

2 RiIEE R

JE HI 5L B AE MGKT 120 08 ok B V- 1 55 R 1 if
17, R F7AX (Kistler9257B ) W5k B 1] 7 , s 1] Sz gt s
BN 3 i o 3R BE S Ry TB-5C (RS 25 40 5
SO T 58 B SiC W) e T FRAELRE F52 (A ARG, €] 4 p
TRo JB-SC R 2 5 B AU T ks B e =X i) 2 kL
B FERS A B , BEfg Az AR X T8 ARk T LA R 3K T 52 A
KT Z RS RN . AR s R E T 2 A
DR o PRSI J 2 AR SR = S0 A ( VHX-5000)
LR IIEA, QN S TR o B SIR =4k BB A e
EAEER B R PRI LS R F ST IR H 5. 4x107, 2
I FHBUKT- B3, SRk R R 5= T 225 000
¥, 385 FH T SR P 2 T

JITFH B4 I I T4 R Sic g s, ek E S B

F1R

SR i

BI3 BEHIR E

Fig. 3 The apparatus of grinding experiment
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Fig. 4 Precision roughness profiler
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Tab.1 Performance parameters of SIC ceramics
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Fig. 6 Influence of nano—particle mass fraction on grinding force
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Fig. 8 Influence of cutting depth on grinding force
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Tab.2 Roughness value comparison table
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Fig. 12 The roughness profile for 2 h grinding
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