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Tab.1 Relevant parameters of WC-10Co-4Cr coating material

) Parameter {H Value
PR Elasticity modulus E/GPa 310
YE[CRESE Vickers hardness H/HV 1200
WiZ4 B4 Fracture toughness K /(MPa-m)" 4.26
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Tab.2 Test scheme of the planar grinding

o J%‘ﬁ'”%fg BEEHE ‘ @%?ﬁﬁ@f
V7 Grindingdepth  Feed speed Linear speed of the
' a/um v,/(mm/s) grinding wheel v /(m/s)

S 5
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Tab.3 Test scheme of the single-point polishing

Z ¥ Parameter HfE Value
0 Rotational speed/(r/min) 400
i YEIAIBR Polishing gap/mm 0.7
G} ] Polishing time/min 20
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Fig.7 Grinding force curves
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Tab.4 Comparison between predicted and test values of the normal

e
—F,
—

JE 1 77 Grinding force/N

grinding force

i PPN NN
’ F IN ’ error/N error/%
S, 48.417 47.6 0.817 1.72
S, 91.258 86.3 4.958 5.75
S, 132.328 125.4 6.928 5.53
S, 29.785 27.3 2.485 9.10
Sy 60.197 56.1 4.097 7.30
Se 155.420 144.8 10.615 7.33
S, 274.846 258.8 16.046 6.20
Sq 132.328 124.5 7.828 6.29
Sy 87.147 81.7 5.447 6.67

FH R 4 T, S AR ZE R 9. 10% , REZEUE LT
HA R INIPERE . R UL A8 BE A A5 T 1) 7 1)
Ak A BT R SSD RIS A R 1 FL ] S

8 MR 22 ik MCF H S 6 7E 2 0BT 400 £
RN BME . HE8(a)~E 8(c) T LIFE H , BEH
JEURBE (34, #4495 1 BB s/ . 7R 8 (d) L R
TR ) e A e B, 100 IR 4 47 2 B2 4R TP AR AR U
TR Lo YR 5 20 1E 8 () B BB T
THRAFAE — LU N BRI TC VR B KBk o &5/ 4
RFR 2H 15 8 TR 3 BB/ IN 8 Bl o 2 Uk )2 7
w R A RS ZRILEERIRERIR T
P, PLBs ] DA Sk S 2 #6475 2 48 56 4 25 ko

Pl 9 Sy S0 {1 SSD T FE 5% 8 JR000 AF Ay %) LE AL
H 11 9 R 1, SSD S {5 5 B il (i fr) A8 Tk A 3 4
I B —BohE SR B RARRTR 22 4 15. 8% X i i%
PR T T 2 A — o I E I S S A A
UL AH A S A A, 5 B 1) ) T A7 14 2k
1oL, 32 Ji K A] B S R 2 5 B ) A OR BSi LLTT
/D XK B CHEA TG 3 sOR e B



46 L MR

L1 53 2025 4F

L) 4 B T AR P R, P AT 80/ M R R 22 o
56 P58 LA TR A W St 2 R i S 1) 3 8 SR AR, T ik

(a) MOEHEE2. 5 pm
(a) Polishing depth 2. 5 um

(d) #GIREE 8.3 pm
(d) Polishing depth 8. 3 um

&8

(b BT

(e) HYETREE 10. 6 pm
(e) Polishing depth 10. 6 um

MCF & s it e I R m #5475 21 E

R S R 1 g e TS e P SR AR SR Dl N

(c) ETREES. 5 pm
(¢) Polishing depth 5. 5 um

4.7 um
(b) Polishing depth 4. 7 p

Ny XG*
() JWETREE 11. 8 pm
(f) Polishing depth 11. 8 um

Fig. 8 Micrograph of MCF single-point polishing subsurface damage
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Tab.5 Measurement results of workpiece surface roughness

J_ﬁ(—)%‘ Ral /Mm Raz/l-bm Ra3 /Mm Meanifjf?lfaERa/Mm
Sy 4.109 4.066 4.503 4.226
S, 0.015 0.016 0.016 0.016
S, 0.019 0.022 0.023 0.021
S, 0.030 0.032 0.030 0.031
S, 0.014 0.015 0.016 0.015
S 0.018 0.017 0.019 0.018
Sg 0.032 0.030 0.032 0.032
S, 0.085 0.081 0.084 0.083
S, 0.027 0.030 0.028 0.029
S, 0.017 0.016 0.018 0.017
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Study on subsurface damage of WC-10Co-4Cr coating in planar grinding of

cup sand wheels

SHEN Xiandi' JIANG Chen' JIANG Zhenyu'

ZHANG Yixuan'

WANG Lingqi’ PU Guiyuan®

(1. School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)
(2. Shanghai Bearing Technology Research Institute Co., Ltd., Shanghai 201800, China)

Abstract: The subsurface damage depth of grinding WC-10Co-4Cr coating with a cup wheel was investigated in an effort

to address the issue that the subsurface damage will cause the coating’s performance to deteriorate. The theoretical formula of

single particle grinding force was obtained based on the principles of indentation fracture mechanics and grinding material

removal theory. A theoretical subsurface damage depth prediction model was developed based on the cup wheel’s surface

grinding properties. The design of the single factor surface grinding test and the single point polishing test was to confirm the

model’s accuracy. Analysis was done on how various grinding parameters affected the workpiece’s surface roughness and

depth of subsurface damage. The maximum relative error is 15. 8%, and the predicted subsurface damage depth agrees with

the measured value, according to the results. Surface roughness and subsurface damage depth rise with feed speed and grind-

ing depth, but fall with spindle speed. The study has some theoretical significance for directing the process parameter

optimization of cup wheel grinding of WC-10Co0-4Cr coatings.

Key words: Cup wheel; Hard alloy coating; Single factor test; Single point polishing test; Subsurface damage depth
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