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Orifice Milling Parameter Optimization With Inner R Forming Milling Cutter Based on

Fatigue Behavior of Workpieces

LUO Yang', YU Jianhua®, LI Xun'
( 1. School of Mechanical Engineering & Automation, Beihang University, Beijing 100191, China;
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[ABSTRACT] Based on the process of orifice chamfer machining with inner R forming milling cutter, orthogonal milling

experiments on TB6 were carried out to analyze the influence of maximum cutting speed v,, feed per tooth £, and cutting

depth g, on the fatigue life of test specimens. The results show that the effect of feed per tooth on fatigue life is more

pronounced than the effects of cutting depth and cutting speed. Meanwhile, under the milling conditions of experiments, the

milling parameters are developed as v,=20m/min, f,=0.04-0.08mm/z, a,=0.1mm, which can make the fatigue life longest.
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Fig.1 Inner R forming milling cutter
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Fig.2 Chamfering principle of inner R forming milling cutter

F F
-

() PSR A A2 A AR

(b)) WSS BRI AL AU S R R AR

— F,
F3
/

(o ) PR B AR S A R AL
B3 ZRiiiEmrEE

Fig.3 Diagrammatic sketch of equivalent test structure
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Fig.4 Structure and main dimensions of fatigue specimens
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Fig.5 Processing of fatigue specimens with inner R forming milling
cutter
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Fig.6 High-frequency fatigue testing machine and fatigue specimen
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Table 1 Fatigue orthogonal test factor-level table

A B c
7K I $E; S R4 R4 it VIR EE
v/(m- min™) f/(mm- ) a,/mm
1 20 0.06 0.1
2 30 0.08 0.2
3 40 0.10 0.3
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Table 2 Fatigue orthogonal test range analysis
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Table 3 Experimental parameters and results of feed per tooth on
fatigue limit

INT241 P PR
r‘%‘% wﬁuéﬁ‘*"# /_‘Jf.‘#QAE 4{: "I NAtEd
AME | mikifses | DIHEIRE
o il -1 S../MPa
v/(m-min") f/(mm-z") a,/mm
1 30 0.04 0.1 794.87
2 30 0.06 0.1 779.57
3 30 0.08 0.1 800.37
4 30 0.10 0.1 756.27
5 30 0.12 0.1 734.20
6 30 0.14 0.1 762.77
7 30 0.16 0.1 731.04
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Table 4 Experimental parameters and results of cutting depth on
fatigue limit

mIsH
F5 | il | mmieR | WMEE | ESRR
v/(m-min’") f/(mm-z") a,/mm S,/MPa
1 30 0.06 0.1 779.57
2 30 0.06 0.2 768.02
3 30 0.06 0.3 753.47
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Table 5 Test parameters and results of cutting speed on fatigue limit
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v/(m-min™) f/(mm-zZ") a,/mm S./MPa
1 20 0.1 0.1 787.15
2 30 0.1 0.1 756.27
3 40 0.1 0.1 754.17
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