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Effects of MC6025-MP Chip Breaking Groove on Turning Force
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(1. College of Mechanical Engineering, Shanghai University of Engineering Science , Shanghai 201620, China;
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Abstract : Three types of chip breaking groove (MP\MA\MS) of three kinds indexable inserts ( MC6025 \ UE6020 \
US735) were used testing dry-cutting for 45 steel by means of orthogonal experiment. The turning forces of different
grooves under the same cutting parameters can be measured by dynamometer. A formula of cutting force and cutting
speed, cutting depth, feed rate can be obtained through regression analysis method, and the experiment can also get the
influence of different groove type inserts on turning forces which are further verified by range analysis method. At the
same time, the results obtain the optimal cutting parameters of MP type groove of MC6025 insert. Analysis results show
that cutting depth have the greatest influence on cutting force of MC6025-MP insert, minimum impact on that of US735-
MS; General conclusion of the effect that three factors of on turning force is also formed for different groove inserts. In
this study: the most appropriate cutting parameters for new insert MC6025-MP: a, =0.05 mm, f=0.1 mm/r, v =56.9
m/min.
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Table 1 Insert brands and models of the test
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1 MC6025 CNMG120408 MP

2 US735 CNMG120408MS

3 UE6020 CNMGI120408 MA

& & 8

(b) UE6020

(c) US735
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Shape and structure of three kinds of blade
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Table 2 Cutting parameter and its level of

the orthogonal experiment

VI
K-
a,/mm  f/(mm-r~') »/(m-min") n/(r-mn")
1 0.05 0.10 56.9 250
2 0.10 0.14 91.0 400
3 0.20 0.20 127.4 560
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Table 3  Results of MC6025-MP blade

orthogonal experiment
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Table 4 Results of US735-MS blade

orthogonal experiment

V4 v/
S a/mm Fy/N  Fy/N Fu/N
(mm-r™")(m - min~")
1 0.05 0.10 53.4 9 63
2 0.10 0.14 53.4 17 68
3 0.20 0.20 53.4 47 83 56
4 0.10 0.10 85.4 16 20 16
5 0.20 0.14 85.4 38 26 29
6 0.05 0.20 85.4 17 11 11
7 0.20 0.10 119.6 42 26 42
8 0.05 0.14 119.6 12 5 18
9 0.10 0.20 119.6 39 11 49
%5 UE6020-MA # 77 )5 JEXX L3 eE R
Table 5 Results of UE6020-MA blade
orthogonal experiment
1 v/
S a/mm Fy/N  Fy/N Fy/N
(mm-+r ") (m -+ min~")

1 0.05 0.10 55.0 9 33 65
2 0.10 0.14 55.0 25 40 37
3 0.20 0.20 55.0 60 51 35
4 0.10 0.10 88.0 22 31 74
5 0.20 0.14 88.0 61 41 39
6 0.05 0.20 88.0 20 19 56
7 0.20 0.10 123.1 57 35 85
8 0.05 0.14 123.1 23 14 67
9 0.10 0.20 123.1 26 6 87

V2 v/
J=y:2 a,/mm Fy/N Fy/N F,/N
(mm-+r~ ") (m -+ min~")
1 0.05 0.10 56.9 6 21 7
2 0.10 0.14 56.9 20 30 12
3 0.20 0.20 56.9 68 44 77
4 0.10 0.10 91.0 19 27 14
5 0.20 0.14 91.0 65 40 60
6 0.05 0.20 91.0 33 23 20
7 0.20 0.10 127.4 57 27 54
8 0.05 0.14 127.4 33 12 31
9 0.10 0.20 127.4 46 14 45
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Table 6 Formula of three kinds of groove blade cutting force

LIPS,
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FZ FY FX
US735-MS 2500:),13};{).441)—0.31 4070:),0()/10. 841}—0.56 5740,:"02]0' 791,-‘0'43
UE6020-MA 262a, ©f Py~ 365a, ¥y 0 M 435. 71ay Py =0 F
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Table 7 Range analysis results of

the three direction cutting force

FUIHI S F,/N
S
K, K, K ky ky ky  ZER
A 58 71 191 19.3 23.7 63.6 44.3
65 103 142 21.7 34.3 47.3 25.6
C 96 84 130 32.0 28.0 43.3 15.3
By Fy/N
S0 -
K, K, Ky ky ky ks W2 R
A 56 71 111 18.7 23.7 37.0 18.3
75 82 81 25.0 27.3 27.0 2.3
C 95 90 53 31.7 30.0 17.7 14.0
mJj Fy/N
BSR4
K, K, Ky ky ky ks W2 R
A 72 85 190 24.0 28.3 63.3 39.3
B 82 118 147 27.3 39.3 49.0 21.7
C 94 117 136 31.3 39.0 45.3 14.0
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