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Study on cutting force of turning of 27SiMn steel

based on orthogonal experiment
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Abstract : In order to explore the cutting laws of difficult-to-machine material 27SiMn steel, an orthogonal method is employed
in its cutting experiment by using carbide tool. The relationship between cutting process parameters (when cutting depth is
0.3~0. 8 mm, feed rate is 0. 08~0. 2 mm/r, and rotating speed is 200~400 r/min) and three dimensional cutting forces is
revealed, and the empirical formulas of three dimensional cutting forces are deduced by using the linear regression method.
Experimental results show that cutting depth is the most influential factor in cutting force, followed by feed rate and cutting
speed. Cutting force is positively correlated with cutting depth and feed rate, but when rotating speed is over 320 r/min, the

cutting force decreases. The cutting force effect of empirical formula is verified through significance test.
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Tab.1 Orthogonal experiment design of cutting force

KRFY YIHI BB/ mm 4R/ (mm 1) H3/(r+ min™1) YW L&/ (m + min~")
1 0.3 0.08 200 76
2 0.3 0.1 320 122
3 0.3 0.2 400 152
4 0.5 0.08 320 122
5 0.5 0.1 400 152
6 0.5 0.2 200 76
7 0.8 0.08 400 152
8 0.8 0.1 200 76
9 0.8 0.2 320 122

Sc¥e AF k. 27SiMn & @ AL R L, B2 o121
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Fig.1 Experimental specimen: 27SiMn steel
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Tab. 2 Chemical composition of 27SiMn steel-*

w(C) w(Sh) w(Mn) w(S) w(P) w(Fe)
0.24~0. 32 1.10~1. 40 1.10~1. 40 <0.035~0. 030 <0. 035~0. 030 KE
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Tab.3 Property of dynamometer

bR KRS /Ha BRER/N REWE/(pC+ N™H
SDC — CAF i JH il /1% 60 F.,F,:0~2 500 F.:0~4 500
F.,F,:2.5 F.:4.5
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WA 3 P, TR =R 2 F R b I (02 e I AR A b AN O B AR bR R L HE 45 7
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Fig.3 Layout of experimental site for cutting force Fig.3 Fixture of dynamometer
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TESCR B AL B % A 07 2k B A A A ’ o1 12089 19898
RSN, BWSTEITERE, BN E, 2% 3 7149 15054 180. 44
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Tab.5 Visual analysis of cutting force F,

e3¢ I HI R BE /mm AR/ (mm e 1) 5%/ (r » min™1)
Ky 178. 35 350. 64 398.51
Koy 384,14 382. 88 412, 28
Ks; 630. 07 459, 04 381. 77
Ky 58. 85 115.71 131.51
Ky 126.77 126. 35 136. 05
Ky 207. 92 151. 48 125. 98
R, 149. 07 35.77 10. 07

k6 WmHlyh F, AWK

Tab. 6 Visual analysis of cutting force F,

E 214 YK E /mm HpE/(mme ) B /(r» min™1)
Kij 380. 41 451.43 527.50
Ks; 546. 96 503. 80 495, 42
Ks; 606. 86 579. 01 511. 31
Ky 125. 53 148. 97 174. 08
Koy 180. 50 166. 25 163. 49
K 200. 26 191. 07 168.73
R; 74.73 42.10 10.59

AT W¥l5 A F. ARG R

Tab.7 Visual analysis of cutting force F,

e3¢ YWl B /mm A E/(mm e D) B3 /(r + min~1)
Ki; 434,04 630. 38 860. 07
Ks; 795. 14 726. 60 874. 28
Ks; 1213.29 1085. 49 708. 11
Ky 143. 23 208. 02 283. 82
Koy 262. 39 239.78 288.51
K 400. 39 358. 21 233.68
R; 257.15 150. 19 54. 84
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