PN
RESEARCH lﬂfﬁbtﬁi

FISHR HRF,RBFL, FBE, F . 48R0 GBI mIHETR [J]. Aoz #lE# K, 2022, 65(5): 87-92.
JI Tianyu, ZHAO Qingliang, GUO Bing, et al. Processing property of magnesium aluminum spinel in high temperature[J].
Aeronautical Manufacturing Technology, 2022, 65(5): 87-92.

A

FRxmA e RNEIN TR

HExFE,BE=,8 E, A2, 5008
C&RIE I K FHE LA LR, 5 RIE 150001)

[FE ] S8R0 64 —FRNE N R LA, A f kX 1192, AT 2O B & B i TR AR A T4 %
I, B, KA ZRERER R AR 5B 2 XX, S EBR AL SRR T TN TAEAEEEL, 4
I TERIEIR N 23°C Bt £ 283 C R, 4 I B A AE B 1E A 15.85GPa 4K £ 7.66GPa, I # # T I R BT 39 1
0.51um 34 £ 0.80um. KK T BB IRBL T AA NSRBI PE IR 6 A i 7 o @ ad 2 X IR R & T 5069 WLl , 74
TR TR R BOR LR LI, AR B AR B B e T AR T — e R

KR KB 5 R BT BN

Processing Property of Magnesium Aluminum Spinel in High Temperature

JI Tianyu, ZHAO Qingliang, GUO Bing, SHI Zhuoqi, ZOU Wenpeng
(School of Mechatronics Engineers, Harbin Institute of Technology, Harbin 150001, China)

[ABSTRACT] Magnesium aluminum spinel is a hard, brittle and transparent ceramic material. In order to solve its
difficult machining problem, ultra—precision laser—assisted turning technology is used in precision machining. Therefore,
Vickers indentation experiments and scratch experiments at high temperature is of great significance for the study of the
processing property of magnesium aluminum spinel at high temperature. When the processing environment temperature
increased from 23°C to 283°C, the Vickers microhardness decreased from 15.85GPa to 7.66GPa, and ductile—to—brittle
transition depth increased from 0.51pum to 0.80pm. The method of material removal in the brittle mode and plastic mode at
high temperature was explored. By observing the surface morphology of the scratches, the depth of the subsurface cracks
decreased with increasing temperature, which provided a certain technical basis for ultra—precision laser—assisted turning
technology.
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Table 1 Physical properties of magnesium aluminum spinel"
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Fig.1 Schematic of high temperature indentation test and

scratching test
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Table 2 Experimental parameters
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Table 3 Summary of Vickers indentation test data at

high temperatures

R /C | BN | TR ALRRE /um | YRR (E /GPa
1.17 11.51 16.38
2.40 18.25 13.36
23
1.29 12.34 15.70
1.04 10.36 17.96
1.76 15.68 13.27
1.68 14.87 14.10
91
1.35 13.05 14.70
2.85 20.25 12.89
1.75 15.61 13.32
1.14 12.02 14.64
187
0.76 10.50 12.80
0.52 8.67 12.84
3.23 24.53 9.95
1.25 16.86 8.16
283
1.54 21.62 6.11
1.62 21.62 6.43

(a)23C

(c) 187°C

(d) 283C
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Fig.2 Vickers indentation test data at different temperatures
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Fig.3 Variations of ductile-to—brittle transition depth of magnesium
aluminum spinel varied with temperature
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Fig.4 Surface morphology of variable cutting depth experiment at different temperatures
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