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Abstract

42CrMo steel is a typical high strength alloy structural steel, which is widely used in the cross sec-
tion of the requirement for high strength. But parts’ processing quality and service life are drasti-
cally affected due to excessive cutting force, cutting temperature, no broken chip and tool wear in
the process of milling. In this paper, orthogonal experiment method for milling high strength
42CrMo steel experiments is carried out. The basic characteristic of cutting force is studied in mil-
ling process of the high strength 42CrMo steel. The radial cutting depth, the axial cutting depth
and each tooth feeding effect on cutting force are analyzed. And using the least squares regression
analysis, the empirical formula milling force was obtained to provide reference for design and
cutting parameter selection.
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5 H: C: 0.38~0.45, Si: 0.17~0.37, Mn: 0.50~0.80, S: <0.035, P: <0.035, Cr: 0.90~1.20, Ni: <0.30,
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Figure 1. Schematic diagram of measuring force system in 42CrMo milling process
1. 42CrMo $tEIIM AN ARG REE
Table 1. Result of orthogonal experiment data in 42CrMo milling process
%2 1. 42CrMo $EEIN TIE X SLI BIBLER
N ass V(m/min) F(mm/r) A(mm) A4p(mm) F«(N) FN) F.(N) F(N)
1 120 0.1 0.5 3 119.24 442 18.79 133.99
2 120 0.1 1 6 134.46 79.05 47.7 163.11
3 120 0.1 1.5 9 246.52 129.93 102.98 297.08
4 120 0.2 0.5 6 175.77 93.074 43.09 203.51
5 120 0.2 1 9 252.73 192.93 172.16 340.62
6 120 0.2 1.5 3 253.97 103.23 67.27 282.28
7 120 0.3 0.5 9 116.68 198.41 24.127 226.68
8 120 0.3 1 3 248.2 104.46 64.83 276.99
9 120 0.3 1.5 6 289.89 211.66 154.61 389.56
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Figure 2. Curve of cutting force in 42CrMo milling process (V¢ = 120 m/min, F = 0.1 mm/r, Ae = 0.5 mm, Ap
=3 mm)

[ 2. 42CrMo ESRESEEIVIEI AT HRLZ (Ve = 120 m/min, F = 0.1 mm/r, Ae = 0.5 mm, Ap = 3 mm)
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Figure 3. Effect of feed rate on milling force
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Figure 4. Effect of radial cutting depth on milling force
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Figure 5. Effect of axial cutting depth on milling force
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Table 2. Analysis of milling force range of 42CrMo steel
& 2. 42CrMo REERI DIRE SRR

7K
FSES MezE HEREER
1 2 3
4 & fimm/z) 166.74 227.49 250.72 83.98
F(N) IH % B A (mm) 152.36 211.8 28.79 128.43 Aev v Ag
VIHIRE A (mm) 207.14 217.37 220.44 13.3
B4 & Aimm/z) 84.39 129.74 171.51 87.12
F,(N) YIEIERE A(mm) 111.89 125.48 148.27 36.38 Agv fr Ao
VIHIARE 4(mm) 83.96 127.93 173.76 89.79
4 & fimm/z) 56.49 77.51 124.98 68.49
F:N) VI P A(mm) 53.44 8.23 1273 73.86 Aes [~ Aa
VIHIREE A (mm) 50.3 100.82 107.86 57.56
B4 & fimm/z) 201.88 286.49 340.78 138.91
F VIHIFEE A(mm) 207.15 269.64 352.36 145.22 Aes fr A
VIHIRE A(mm) 241.62 280.1 307.44 65.82
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Ae=[0.5,1,1.5,0.5,1,1.5,0.5,1,1.5];
Ad=[3,6,9,6,9,3,9,3,6];
F2=[133.99, 163.11,297.08, ...... , 276.99,430.80];
x1=In(f);
x2=In(Ae);
x3=In(Ad);
y1=In(F2);
X=[ones(length(y1),1),x1',x2",x3"];
Y=yl
[b,bint,r,rint,stats]=regress(Y,X,0.05);
b,bint,r,rint,stats
rcoplot(r,rint)
Hordr, AL [b,bint,r,rint,stats] = regress(Y,X,0.05)"4", b F/RFEIHREEPELEAXNA T InCon Biv fos fas
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