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Fig.1 Surface morphology of (AICrWTaTiNb)N

composite films with different nitriding

temperatures (¢ = 30 min)
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Fig. 2 XRD spectra of (AICrWTaTiNb)N composite
films with different nitriding temperatures

(t =30 min)

T R R0 2, 2% WY Ak S 1 45 R R 3 W
WA, 5 JF g 0 B O 5 11 45 SR — 380 i L e
B GU RAR S 25k A & A Ak, Chen %511
W R AR A 00 B 2 Al AT SR FH 42 0 S5 6
ARIEATR B AW 2= T BH TR FeCoNiCrCuAl
BRI L 2 2R R WY B AT e A B S
10 25 it E T W AR 1 2 25 A A 2 A

R XRD B 3% 155 N 5] 2 5 B R A b
KL RUST | b T D) B DA R W 5, 25 SR 3R 1 iR,
AR T AT L i A T B A3 o RUST Se g R
JE N BALHT SRR SR 75 nm, BEE B AR E
O SR R SE 250 C B ARFAY 155 nm I
/NZE 350 CHFAY 143 nm, £77 5T 06 1) 2 1 58 1375 37
.

k1 TR AMEET (AICcWTaTiND N £ &
WO R R R R BE R I

Tab.1  Grain size, inter-planar spacing and full width at

half maximum of (AICrWTaTiNb)N composite

films at different nitriding temperatures

AAWE/C KRR /nm TR /nm - RS/

— 75 1. 681 0.181
200 93 1. 644 0.207
250 155 1. 645 0.124
300 146 1. 645 0.131
350 143 1. 644 0.134
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Fig.3 Micro-hardness H and elastic modulus E of
(AICrWTaTiNb)N composite films with

different nitriding temperatures (1 = 30 min)
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Fig.4 H/E and H'/E* of (AICrWTaTiNb)N
composite films with different nitriding

temperatures (1 = 30 min)
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Surface morphology of (AICrWTaTiNb)N

composite films with different nitriding time

(0 = 250 C)
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Fig. 6  Micro-hardness H and elastic modulus E of
(AICrWTaTiNb)N composite films with

different nitriding time (0 = 250 C)
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Low temperature plasmatic nitriding of AICrWTaTiNb high entropy alloy
film synthesized by magnetron sputtering

MA Ming'*, REN Ying’, HOU Xiaoduo"*, CHEN Guoging'”, ZHANG Guifeng"'"
9 9 qing 9

(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;
2.Key Laboratory of Materials Modification by Laser, lon and Electron Beams, Ministry of Education,
Dalian University of Technology, Dalian 116024, China;

3. School of Materials Science and Engineering, Henan University of Technology, Zhengzhou 450001, China )

Abstract: Multi-component high entropy AICrWTaTiNb alloy films were prepared using magnetron
sputtering technique and then were nitrided below 400 C by means of a high density plasma
equipment. The microstructure, surface morphology and mechanical properties of the nitrided films
were investigated by X-ray diffraction ( XRD), atomic force microscopy and nano indentation,
respectively. The results show that the lowest nitriding temperature is only 200 °C in the experimental
conditions and the high entropy effect is really propitious to reduce nitriding temperature. All the
(AICrWTaTiNDb)N films crystals are simple FCC structure with a (111) preferred orientation. With
the increase of nitriding temperature, the micro-hardness, the elastic modulus and the corresponding
H?/E? of the (AICrWTaTiNb) N composite films increase and reach maximum at 300 ‘C, and then
decrease slightly. With the prolongation of nitriding time, the micro-hardness and elastic modulus

increase gradually.

Key words: multi-component high entropy alloy films; low temperature nitrides; mechanical property



