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Research on surface roughness of nano-grain cemented carbide surface grinding
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(1. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China;
2. Productivity Promotion Center, Fujian University of Technology, Fuzhou 350118, China)

Abstract: The surface grinding test of nano-grained cemented carbide was conducted with resin bond diamond
grinding wheels, combined with single factor test and orthogonal experiment to study the effects of the grinding
elements, namely grinding depth a, , workpiece feed speed v, , grinding wheel linear speed v, , on the surface
roughness of nano-grain cemented carbide. Test results show that once the grinding depth a  and workpiece feed
speed v, increase, the surface roughness increases; once the grinding wheel linear speed v_ increases, the sur-
face roughness decreases. The influence of the three elements on the surface roughness of nano-grained cemen-
ted carbide can be determined from large to small in the order of the workpiece feed speed, the linear speed of
the grinding wheel, and the grinding depth. Therefore, in order to obtain a good surface quality, a combination
of small feed, small depth of cut, and high grinding wheel linear speed can be used for grinding; at the same
time, a mathematical model of surface roughness for grinding nano-grained cemented carbide was established
and its reliability was verified.
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Tab.2 Grinding test parameters
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Fig.1 Effects of grinding depth on surface roughness
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Fig.2 Effects of table feed speed on surface roughness
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Tab.3 Regression analysis table
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P 0.082 0.016 0.047 0.117
o r, 0.020 0.032 - 0.050 0.090
FATI7
r, 0.206 0.033 0.135 0.278
ry -0.133 0.042 -0.225 - 0.041
i s
P 0.382 0.054 0.263 0.500
r 0.006 0.023 - 0.045 0.057
T H A
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T, - 0.093 0.016 0.047 0.117
& 0.102 0.011 0.079 0.126
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SEATIT )
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Tab.4 Comparison of actual values and model predictions of the roughness by down—grinding
KB b/ v,/ v,/ ¥f?7?fﬁl AT R/ ﬁgﬁﬁrﬂ MFEITE RES
pm (mm - s) (m-s7)  EBRE/pm BOUE/wm % SEBRME/pm BUN{E wm %
1 10 16 15 0.108 4 0.106 0 -2.21 0.491 1 0.498 9 1.59
2 10 24 20 0.107 1 0.110 9 3.55 0.517 5 0.523 2 1.10
3 10 32 25 0.115 1 0.114 2 -0.78 0.534 3 0.540 1 1.09
4 10 40 30 0.119 1 0.116 7 -2.02 0.577 1 0.553 1 -4.16
5 15 16 20 0.106 2 0.102 8 -3.20 0.496 4 0.486 9 -1.91
6 15 24 15 0.117 7 0.116 2 -1.27 0.545 3 0.538 6 -1.23
7 15 32 30 0.117 2 0.112 4 -4.10 0.548 3 0.5322 -2.94
8 15 40 25 0.113 6 0.120 6 6.16 0.526 5 0.563 9 7.10
9 20 16 25 0.088 7 0.100 4 13.19 0.477 0 0.477 6 0.13
10 20 24 30 0.105 3 0.106 5 1.14 0.492 1 0.505 8 2.78
11 20 32 15 0.122 4 0.124 0 1.31 0.567 1 0.568 6 0.26
12 20 40 20 0.126 2 0.1250 -0.95 0.584 7 0.576 7 -1.37
13 25 16 30 0.104 7 0.098 4 -6.02 0.4850 0.470 2 -3.05
14 25 24 25 0.110 3 0.109 7 -0.54 0.495 7 0.5151 3.91
15 25 32 20 0.120 5 0.119 9 -0.50 0.558 5 0.554 3 -0.75
16 25 40 15 0.131 7 0.130 4 -0.99 0.601 9 0.593 1 -1.46
x5 FEMIHEEEZRESEBNEI LR
Tab.5 Comparison of actual values and model predictions of the roughness by up—grinding
e " / v,/ v,/ ¥i?7ff’u’l AT RES E:éﬁrﬁl MFEEITH BRES
pm (mm-s7) (m-s™)  FERRE/pm FE/pm % ERAME/wm BUIE pm %

1 10 16 15 0.122 6 0.122 9 0.24 0.432°5 0.436 1 0.83
2 10 24 20 0.126 3 0.127 1 0.63 0.445 6 0.448 6 0.67
3 10 32 25 0.130 2 0.129 9 -0.23 0.460 0 0.456 7 -0.72
4 10 40 30 0.134 7 0.131 9 -2.08 0.465 4 0.462 6 -0.60
5 15 16 20 0.120 1 0.119 6 -0.42 0.427 4 0.425 0 -0.56
6 15 24 15 0.133 1 0.132 8 -0.23 0.469 5 0.468 2 -0.28
7 15 32 30 0.132'5 0.128 0 -3.40 0.472 1 0.450 7 -4.53
8 15 40 25 0.128 5 0.136 0 5.84 0.453 3 0.476 7 5.16
9 20 16 25 0.118 3 0.117 0 -1.10 0.423 4 0.416 4 -1.65
10 20 24 30 0.119 1 0.122 6 2.94 0.420 2 0.433 8 3.24
11 20 32 15 0.138 4 0.140 3 1.37 0.488 2 0.492 3 0.84
12 20 40 20 0.1427 0.140 7 -1.40 0.503 4 0.492 5 -2.17
13 25 16 30 0.1157 0.114 9 -0.69 0.417 6 0.409 4 -1.96
14 25 24 25 0.124 7 0.1259 0.96 0.426 8 0.445 3 4.33
15 25 32 20 0.136 3 0.136 0 -0.22 0.480 8 0.478 0 -0.58
16 25 40 15 0.148 9 0.146 4 -1.68 0.518 2 0.512 0 -1.20
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Fig.4 Three-dimensional regression graph of surface

roughness in parallel direction( down-grinding)
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Fig.5 Three-dimensional regression graph of surface
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