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Study on the performance of coupling cutting Inconel718 with
ultrasonic elliptical vibration and minimum quantity lubrication
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(1 Baiyiled( Shanghai) Co., Ltd., Shanghai 201712, China; 2 Shanghai University of Engineering Science, Shanghai 201620, China)
[ Abstract] When machining nickel-based alloy Inconel718, the performance of conventional cutting ( CT) is often insufficient.
This paper compares the cutting performance of machining Inconel718 under different conditions. The purpose is to study the
optimization of machining performance by minimum quantity lubrication (MQL) and ultrasonic elliptical vibration cutting ( UEC).

The results show that compared with conventional cutting, ultrasonic elliptical vibration cutting and coupled with micro—lubrication
cutting have obvious optimizations in the three properties of cutting temperature, cutting force and cutting stress. Optimized cutting

performance guarantees better cutting quality.
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Fig. 1 Schematic diagram of ultrasonic elliptical vibration cutting
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Fig. 2 Simulation experiment
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Fig. 3 Temperature comparison of three processing conditions
3.2 fIHINxTEE
TEVTHIIR BIRSZSIm , VTN i e fe an il 4 s
Kl 4(b) . 4(c) XM, T I RS, DIHI 252
EZWER U ee o

Force X(N
Force Y(N
12
10
z 8
3
z6
=
4
2
0
0.001 0.001 05 0.001 1
Time/s
(a) HHLIHI S
(a) Conventional cutting force
10 Force X{(N
Force Y(N
8
=z 6
4
=
2
0
0.001 0.001 05 0.001 1
Time/s
(b) HEHEEIRSIDIE] )
(b) Ultrasonic elliptical vibration cutting force
10 Force X((Ng
8 orce
zZ6
E4
2
0
0.001 0.001 05 0.001 1

Time/s
(o) A B4 3 ekt e PR 2 DT g
(¢) Ultrasonic elliptical vibration MQL coupled cutting force
B4 30T EETIE XL

Fig. 4 Comparison of cutting forces of three processing conditions
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