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Table 1 Orthogonal factor level table of
milling test

oo BEMIVREE | EHEEGHE RS UEA R
5

a,/mm n/(r-min ") f/mm

1 0.2 2000 0.025
2 0.2 4000 0.075
3 0.2 6000 0.125
4 0.4 2000 0.075
5 0.4 4000 0.125
6 0.4 6000 0.025
7 0.6 2000 0.125
8 0.6 4000 0.025
9 0.6 6000 0.075

4 *
(a)WEFTGaHET] (o) BBTA Sk
E3 A

Fig.3 Test tools
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Table 2 Parameters of drilling test

FhEEH o/ (rmin)
2000,3000,4000,5000,6000

P E F/ (mm-min™)
20,40,60,80,100
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Table 3 Results of milling orthogonal test

ERs F/N F/N
1 7.71 13.21
2 15.25 19.78
3 17.85 21.60
4 28.44 38.71
5 33.47 43.02
6 20.10 19.39
7 62.53 82.55
8 25.88 28.00
9 34.25 42.46
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Table 4 SNR response table of F,
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a/mm |n/ (rmin” )  f/mm

1 -22.15 -27.58 -24.02

2 -28.55 -27.47 -27.81

3 -31.62 -27.26 -30.48
Delta 9.48 0.32 6.46
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Table 5 SNR response table of F,
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Table 6 Value of S, in milling orthogonal test

um
N 1 2K 3K
AL AR SE L SE LS

|
1 1.48 1.22 1.23 1.31
2 1.49 1.44 1.39 1.44
3 1.60 1.68 1.28 1.52
4 1.67 1.53 1.57 1.59
5 1.45 1.87 1.66 1.83
6 1.72 1.59 1.70 1.67
7 2.11 2.29 1.93 2.11
8 0.98 1.12 0.87 0.99
9 1.33 1.13 1.20 1.22
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Table 7 SNR response table of S,

BEHIRIE | Al | fp kit &

K /mm /(r-min™") /mm
1 -3.146 —4.591 -2.610
2 —4.461 -3.263 -3.159
3 -3.555 -3.308 —5.394

Delta 1.314 1.329 2.784
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[ABSTRACT]

ultrasonic assisted cutting experiments of carbide milling cutters and carbide drill bits are carried out. Through orthogonal

This paper aims to study the machinability of carbon fiber reinforced Mg-matrix composite (C/Mg), the

test, it is found that the milling force of ultrasound-assisted milling C/Mg composite increases with the increase of feed and
milling depth of each tooth, and decreases with the increase of spindle speed. In the test, when ultrasonic assisted milling
is carried out, the feed per tooth is 0.025mm, the milling depth is 0.2mm, and the milling force is the minimum under the
processing parameters of 6000r/min. The feed per tooth is 0.025mm, the milling depth is 0.2mm, and the surface quality under
the processing parameters of 4000r/min is relatively good. When single factor drilling test is carried out with carbide bit, the
axial drilling force decreases with the increase of spindle speed. Compared with traditional drilling, ultrasonic assisted drilling
can reduce the axial drilling force. Compared with traditional drilling, ultrasonic assisted drilling can reduce the axial drilling
force by about 36% when the machine speed is 6000r/min and the feed speed of the machine is 100mm/min. Compared with
traditional drilling, ultrasonic assisted drilling can decrease burr and stratification at the drilling exit.

Keywords: Carbon fiber reinforced Mg-matrix composite; Ultrasonic assisted cutting; Cutting force; Cutting parameter;
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