% 45 % 5104 Ak X ¥ F R (8 A HF KR Vol.45,No.10
2024 10 A Journal of Northeastern University ( Natural Science ) Oct. 2024

doi: 10. 12068/j. issn. 1005 — 3026. 2024. 10. 011

BEFHEREERARRRGEERINEBHESIE

A=k, THE, K w, & %
(RAEKE MRS A ahfbs#Be, 155° JEBH 110819)

l

i B O TR B R R R SRS A O R R BRALER, 15, BT R /4 T IR TR AL
%%E’Jén‘%@ﬁﬂﬁﬁ/ﬂﬂﬁﬁ%%%ﬁ% PEAT 43T NG ST T 4 WA T L7 I B R o 1) G ) LAY
FERHFFE AT AL T EL A5 2 T 3% oA S 07 B4R M R b 42 T8 AT L] . SRS DRI T TR R P iR A

A R R BRALERSC SR ST , 38 0 2 AR L B T R R S 4 W AR T MOV ZH 2 1) 335 S B SRR AT S 4 BT IS T 22
BRIV ELA- BT TAS 45 SR 1 . O ORS00 45 SR B | A B O e UL 5 4 0 Y S BRI SRy e v
TAZER 507 7 S AR B FE G R A 05 RN 22 A A AZ 5 R 5407

X8R RER SRS S R R H s BRI o3 B 1o B S A

FESES: TH 161 XEAPRERD: A XEHES: 1005-3026(2024)10-1452-07

Simulation and Experiment of Removal Mechanism of
Nickel-based Single Crystal Superalloy in Precision Turning

ZHOU Yun-guang , WANG Shu-hai, CHEN Han, LI Ming

(School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China.
Corresponding author: ZHOU Yun-guang, E-mail: zhouyunguang@neuq.edu.cn)

Abstract: To explore the micro-scale removal mechanism of precision turning nickel-based
single crystal superalloy, the simulation model of nickel-based single crystal turning by the
diamond tool was firstly established after an analysis of the simulated physical characteristics
based on the molecular dynamics simulation method by large-scale atomic/molecular parallel
simulators, and the chip formation mechanism during the simulation process of nickel-based
single crystal turning was analyzed by using an open visualization tool. Then the experimental
research on the removal mechanism of nickel-based single crystal superalloy was carried out. The
accuracy of the removal mechanism simulation results is confirmed by the transmission
morphology and diffraction analysis of the subsurface microstructure of nickel-based superalloy.
The simulation and test results indicated that the mechanisms of plastic removal in the process of
turning nickel-based single crystal superalloy are structural damage to amorphous evolution,
structural damage to dislocation stabilised stacking faults and structural damage to polycrystalline
phase transition.
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Fig. 1 Molecular dynamics simulation model for
nickel-based single crystal turning
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