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ABSTRACT: The study aims to reduce the wear and blockage of grinding wheel in the process of grinding nickel-based alloy
GH4169, and to improve the surface quality of workpiece. In this paper, WA and SG grinding wheels are used to grind nickel-
based alloy GH4169. The main wear mechanisms of the two SG grinding wheels, such as adhesion, blockage and particle breakage,
are studied by observing the surface morphology of the grinding wheel before and after grinding. The grinding performance of
the two grinding wheels is evaluated from three aspects: grinding force, workpiece surface morphology and grinding specific
energy, and the influence of grinding parameters on grinding force, workpiece surface morphology and grinding specific energy
is explored. The grinding force of SG grinding wheel was smaller and the energy consumed is 21.5% lower than that of WA
grinding wheel. The surface roughness of the workpiece processed by SG grinding wheel was significantly lower than that of
WA grinding wheel, and the difference between the two is 1 pm or more. The material adhesion on the surface of SG grinding
wheel is light, and there is a large area of material adhesion on the surface of WA grinding wheel, resulting in the blockage of
the grinding wheel. The micro crushing mechanism of SG abrasive particles determined by its dense micro grains makes the SG
grinding wheel maintain a sharp grinding edge in the process of grinding nickel base alloy GH4169, reduce the material adhesion
on the surface of the grinding wheel, and obtain good workpiece surface quality at the same time. In addition, SG abrasive

particles have better mechanical properties than WA abrasive particles, so that they consume less energy under the condition of

removing the same volume of materials.

KEY WORDS: SG grinding wheel; nickel-based alloy GH4169; grinding; grinding wheel wear; micromorphology
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Tab.1 Chemical composition of nickel base alloy!?”

wt. %

C Ni Cu Mn Mo

Cr Al Co Ti Nb

0.08 50~55 0.3 0.35 2.8~3.3

17~21 0.91 1.0 0.96 5.25

®2 BRESEWEER™

Tab.2 Physical properties of nickel base alloy'?!

Melting Thermal conductivity Specific heat Elastic Shear Thermal expartsion
point/'C k/(W-m™-K™) capacity/(J-kg™'-C™ modulus/GPa modulus/GPa  cocfflcient a/(x10° C™)
1260 14.7 435 199.9 772 11.8(20~100 C)
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Tab.3 Mechanical properties of nickel base alloy!?%??

Tensile strength o,/MPa Yield strength ¢y ,/MPa Density p/(kg-m™) Poisson’s ratio Brinell hardness (HBS)
1430 1260 8240 0.3 =363
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Fig.6 Surface morphology of two grinding wheels before and after grinding: a) surface morphology of WA grinding wheel; b)
surface morphology of SG grinding wheel
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Fig.7 Surface morphology of grinding particles before and after grinding with two grinding wheels: a) morphology of abrasive
particles on the surface of WA grinding wheel; b) morphology of abrasive particles on the surface of SG grinding wheel
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Fig.9 Effect of different cutting depth on grinding force of
grinding wheel

2.2.2 WRFEEITEH] N H M E

SE P EVIEIRE K 20 um, TAEFRGHEE K
2 m/min, RPFEEHNATHIN 15, 20, 25, 30 m/s,
PRI %S e O WA RS 5 1) ) 3 R 1) 7 9 52 M) 4
B 10 frs, HRbERE G NG , 2 m o Al s
TIRBEE BRI S R B . b s e, A
[i) i ) PRy 2 o s 1) ) AR 5 o B =2 33, 5 5B
BH BT, RPREE G N, FARSES R ) A AR T ) ) JE
FEWD il T AR AR TE 1y, B T RRAK . A
B 10 AT LUAE H, SG ib§6 ik ) 1 A 1) 71 ¥/ F
WA W58, BT B HI 2B ToAR TR, Br DL Al
BEH 22 5 R N EERIE T4, U SG Wit
JEHIER LA 4 GHA169 MRS, HEEH|PERE L5

90

—— WA(F,)
80 - —e— WA(F)

—a— SG(F,)
or —v— SG(F)

60
é50—
40
30 \

20

V(m-s™)
P10 A [ A S X A A P 1) 1 )5 )

Fig.10 Effect of different rotational speeds on grinding force
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