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Experimental study on cutting force in turning process

WEI Xiaoling, HOU Zijing
(College of Mechanical and Equipment Engineering, Hebei University of Engineering,Hebei Handan 056038)

Absract: In this paper, the DEFORM simulation software is used to simulate the cutting process of
AIGI52100 hardened steel with high speed and hard turning of diamond tools. The influence of cutting
speed, feed rate and cutting depth on cutting force is studied by orthogonal simulation experiment. The
optimal processing parameters combination in the experimental range is given. When the cutting speed is
120m/min, feed is 0.10m/min and cutting depth is 0.10mm, the minimum cutting force is obtained. The
empirical model of cutting force is established by using regression analysis method., It is shown that the

empirical formula is reliable by taking significance test.
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Tab.1Chemical composition of experiment material

c M, Si G N P

0.95~1.05 0.20~0.40 0.15~0.35 1.30~1.62 <0.020 <0.027
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Tab.2 Horizontal table of orthogonal cutting experimental factors

= K
DI E ve/(m-min™) 120 140 160
UEA R f/(mmerev) 0.10 0.15 0.20
PIBIEE a,/mm 0.2 0.25 0.3

x 3 IEARSIERBHIVIEI /L EIE

Tab.3 Experimental data obtained by orthogonal experiments

i) SES LR
ve/(mmin')  f/(mm-rev’) ap,/mm F. F, Fy

1 120 0.10 0.10 129.37 59.73 11.47

2 120 0.15 0.15 143.15 64.92 19.37

3 120 0.20 0.20 170.37 76.83 36.82

4 140 0.10 0.15 162.58 70.26 26.95

5 140 0.15 0.20 150.69 68.82 20.83

6 140 0.20 0.10 139.47 60.69 17.75

7 160 0.10 0.20 136.75 62.53 18.72

8 160 0.15 0.10 140.48 61.26 14.10

9 160 0.20 0.15 175.83 82.58 18.29
2 Y18 AT S HE S R TIR G R T T A BB s
R TS Bl 2 P B A T T BB T P A O A T
2.1 (HRERRIH ﬁﬁﬁﬁ%ﬁ%ﬁTAﬁ HIBIH S, 24 B 5ok e

DIEIAR 3k R v DDA g B 8 3= 22 PR 5 T: v=140 m/min, Bt 45 & £=0.15 mm/r, P K

33r 246
[ PEIE T
26.4 | 197 | -Tool
Z :
Z 19.8} £ 148f
*E, & r
£ 132 E 98.4 [
ey
6.6 49.2
0 - , . A 0 . \ . . ,
-1 25 50 75 100 125 -1 25 50 75 100 125
BB BB
114 ¢ BYIEI /N
B 22.0
z 9l.2Ff _Tool. - 65.9
*\E Il 7H f!4\ - 110
& 68.4F - 132
T = 154
E 45.6 1— 176
N
22.8
0 - ! ! !
-1 25 50 75 100 0.000 Min

] 176 Max
1 IHI 047 B i £ T SRl BAE R

Fig.1 Simulation curve and the physical simulation results of cutting force
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Fig.2 The trend of the cutting parameters on the cutting force
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Fig.3 Effect of cutting speed on the cutting force component

200 5
180 F,
160 /.//
140
£ 120
R 100
& 80 -—-’—.’—’/—- F,
R 60
40
20 — —» F,
0
0.1 0.15 0.2
HAE f/ (un -+ r7)
P 4 hLh B FRHIEI D 5 B s2 ) i

Fig.4 Effect of feedrate f on the cutting force component
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Fig.5 Effect of cutting depth on the cutting force component
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