Material Sciences #1EHRI2Z, 2022, 12(11), 1064-1069 Hans iXJ
Published Online November 2022 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2022.1211118

ETHBRITBICHAT 78 BUR ERVR N R

EHL, REFE, THA
FRHIR AU TR B, DU)I Al

ks HiH: 20224F10A17H; FHABEM: 2022411 42H; KA HM: 2022411 4 14H

B

KR Z50 4 R S AR BR M E R AR R iR B R ] R FR 23— e BRIl . ASCRI A PR
HT KT FRETIRREE 600 CIHIEE 6 HE WA KR 23R4 K ik B R B 2R B .
ZRRY: ERERIZIES, HHERANAERRSHANAEF, BEERE A, NAZRE T4
HEESY L, BEREE, MAEFRRZRENER; AW RRAEEREE LA, HIHLMAET
VY JE R A BB S, 48 F B DU R TiR B P TIAING R I HSL 1] K, H74.02 MPa, TifI#HS 5%/,
438.01 MPa. %R EBERKINM, 7E5~9 um¥EE K, TIAINKRZERIHN HZBLAHE.

>3 4L
BT, RS, ABAQUSHAE, #h#EE

Study on Thermal Stress of Hard Coating of
Long Axis Bar Based on Finite Element

Jingwen Wang, Huijin Song’*, Zilong Wang

School of Mechanical Engineering, Chengdu University, Chengdu Sichuan

Received: Oct. 17", 2022; accepted: Nov. 2™, 2022; published: Nov. 14", 2022

Abstract

Due to the particularity of its structure, long axis bar parts in the surface hard coating preparation
process are limited. In this paper, the thermal stress variation of Ti-based coating on the surface of
long axis bar in 600°C ambient temperature is calculated and the influence of coating thickness on
the substrate and coating is simulated by finite element method. The results show that during the
coating preparation process, the thermal stress of the rod will be concentrated at both ends, and
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as the temperature rises, the stress gradually diffuses to the middle part of the rod. After the tem-
perature is stable, the stress concentration phenomenon gradually disappears. With the increase
of temperature at both ends of the substrate, the central stress is lower than the surrounding
stress. Among the four Ti-based coating materials used, the thermal stress of TiAIN coating is the
largest, 74.02 MPa, and the thermal stress of Ti is the smallest, 38.01 MPa. With the increase of
coating thickness, the thermal stress of TiAIN coating does not change obviously in the range of
5~9 pm.
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Table 1. Coating parameters

®1 AESH

" EZI‘IEs PR TR L mﬂfﬁﬁi%i& W3R Eb A Jee JIR i 55
g/lcm GPa 107k W/(m-K) Jkg-K GPa
Ti 4.50 105 0.37 9.00 19.9 523 0.038
TiN 5.43 341 0.33 9.35 19.3 365 0.043
TiAIN 6.35 376 0.36 9.20 19.9 270 0.066
TiCN 4.47 389 0.34 9.56 19.2 380 0.074

X

Figure 1. Thermal stress simulation block diagram
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Figure 2. Stress change process
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Figure 3. Ti, TiN, TiCN, TiAIN, Thermal stress plot at 600°C
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Figure 4. TICN, TiAIN, Stress of both materials at 600 degrees Celsius
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Figure 5. 5~9 um, Stress on TiAIN coatings
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