JE RO R 2 27 4l (A AR B ) 2022-10
720 Journal of Beijing Normal University (Natural Science) 58(5)

El7S NaCl S TIAIN £ B BAR T A#s

%KY

N L S

R

DAL AUIBIE R 2 A 2 5 HR 22 B, 100875, Jb AT
2) U R A ARBIETE B 58 58 B AT T I LR PR Z0F T A SRR %, 100875, bat)

TEE RS Bk vt (HIPIMS) BEAKE & 2908 PR, 7E8k & 4 304 RARFLARFR i URL B B0
TiAIN/Me Z 290K E A 12, il SEM., XRD, XPS 557 A% 1R 2 0 Z O EE HI AT RAE, 7 500 °C =i At [ 25 56 pst
W, WF9E R A 428 T2 Fh 200 R )2 iR AR T B i s i LA . 25 538 I TIAIN/TI 220 2 FLBURAKE 0.049 %,
DAt ko SR B o S 1 2 VR AL HA 2.948%, 43 A E] 304 ARG Ti-6AL-4V EkA 4 SR T h B8 7 1Y
24.046 Fl 23.041 £%. TIAIN/TIALIR 2 R T 08 )2 38 100 S 66 A2 ) B G 43 A0 132, W 2 il T R o5 L5k 39 67.090 %.
TIAIN/Ti Lt TIAIN/TiAl 224940k 556 B2 A TE AR A e E A il fE.

REEIE PR REEIRT; 2N TIAIN 22182, 75 NaCl 75 509 s ik

FESES 0484.1;0484.4

FE T L AR T VR AR 55 PR T, VAT L AT I
A [ 2 NaCl FIZK 285158 0 8 il fn) &, i 28 & sl
JEASCHLAY IR A T B2 S 100~600 °C, 15 T IR 73 B4 155 [ 24%
RS U5 & B OB AN ER G 4 A5 7 ok T S 7 E A R sk 02,
X FE AL R A B T H R R BE R AR R AL
W R 2% T U e B0 B RS U )2, AT AR R s L
P BE AN R A 757

TiN IR 2 RS WA PR 2, fEms Zahlh e
a3 B I, TR A 2 6 M RE B I SE 2 A kil
fF5E 2 W, TIN 276 5 T 500 °C R &L AR
R, TIAIN 7k 2 HAG 0 5 0 S At A g iR A e 1k,
Zhang % B 5% T TiAIN It J2 £ NaCl-H,0-0, P} [F]
450 °C. 1 B P PR B R BB kAT Sy, IACH TIAIN TE
PERA BT A o] LA N 7 BB . TIAIN 1R 2 19 #4
ik ZE(7.5 < 10°K") 5EkA 4 (10 x 10° K )M ik,
B 0 1 T o R 5 R 1 e R B 8 AR T AT R (AR
TiAIN % 2 % 2 )32 0B SR, TiAIN F &% 2
A PR 85 ) B FG TG 7 58 4 o3k A0 oL 45 FOUR B0 B
S BT b P 9 o ) BELRS AR P AR X A 22, X4 o )
Tl A 5 B 3K 4 T L A AL L 30 6, 5 0 0 7 S k.

B 2 IR R R A v L ik v A RO A 2
— U100,V 2 R R A2 BR T AR AR N ) AR IR R, D
% TIAIN I8 2 R Bk B 6~7 um H F DL A A E 3]
HEM, Zhang U S 20 TR ARTERRG 4 T

*E R A REN RS A L4 F SR B E (U1865206)

DOI: 10.12202/j.0476-0301.2022137

DU T JEEE 3L 4.5 A1 11.5 um B9 TIAIN 35 )2, BB 21
i Jo b e B W AR 2N R R — R
B B TR RR, AR R iz, B AT BT
([ AR S SN E 7 N S W P = e R A
B REBOR T N T RO L I 4 A 4
B F BE Rl H AR ik, 7R DUR G R v 4 T O A A
R 2 R RS B AR, N AR TE 3 2 LT B
T G5 R RE A ok ) BT B L T, DT 5 ) R TS
JE PR RE. PR oh i — 254 R TIAIN U 2 0 i 5 1 A
F1, AR R TR E BRI R RN BE R 3R A Y
X E.

Shy St R L AR TR R, BT % A R Dy 2R K e G A e S
(high power impulse magnetron sputtering, HIPIMS )
AR R T B0 TIAIN 2 /9 45 . HIPIMS £ A&
T ok v ok O T R AR R B L RE Y A AR
T AT LSRG M BUEMEIR 2. HR R, ZRIRZSS
4 AT LA A B8 ™85 04 8 pl 4% 8 R 3R A5 LB 2 TIAIN T
e S 0 MR e M e, DR A G B R 8 B OB Y 7 T
N T UL TIAIN/Me 2 23k 2. Hodr, 38 & HIPIMS
HARTIM TIAIN R ZE, &8 72 Ti & TIALR & 1
FE T2 T = 1 2 NS B BOR HEATUOAR, DAARAR B 45
E N HHE S TIAINMe Z 2% 2. L2
WIRERR H R EERZEE S, ST RE
EROCRERE. ALE AR E)R FIZ0RME

TOABAEVER : BRIk (1990—), L, RIS R . WF9E 05 e AR I 0P, Email: Ichen1209@163. com

W HR H 9 2022-04-30


https://doi.org/10.12202/j.0476-0301.2022137
https://doi.org/10.12202/j.0476-0301.2022137

53

K 25 [ 2% NaCl %5319 TIAIN £ )2 i 2 U8 ih A7 R BF oY 721

FEXTRE ph g5, EE TSR TR ALTERN
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UAH ] 400, 800, 1500 H f A 48T A& 47 T B, 76
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High temperature corrosion of TiAIN multilayer coatings by
solid NaCl
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(1) College of Nuclear Science and Technology,
Beijing Normal University, 100875, Beijing, China;
2)Key Laboratory of Beam Technology of Ministry of Education, Institute of Radiation Technology,
Beijing Academy of Science and Technology, 100875, Beijing , China)

Abstract  Protection of mechanical parts in marine high-salt environment is a difficult issue. Coating
technology is an effective means to improve corrosion resistance of key parts. HIPIMS coupled with multi-arc ion
plating technology were used to deposit TiAIN/Me multilayer coatings. Effects of metal tie-layer on thermal corrosion
resistance of coatings were studied. Morphology and structure of coatings were characterized by SEM, XRD and
XPS. Corrosion resistance was tested in air environment through a solid salt film at 500 °C. TiAIN/Ti coatings were
found to demonstrate super-low porosity and corrosion, being 24.046- and 23.041-fold more corrosion-resistant than
304-steel and Ti-6Al-4V substrate respectively. Due to widely distributed defects in TiAIN/TiAl coating, relative
corrosion area accounted for 67.090 %. It is worth noting that titanium is more suitable for tie-layer within multilayer
coatings than alloy TiAl, due to excellent surface roughness and low porosity. This is of vital importance to its high
temperature corrosion resistance.

Keywords HIPIMS; multi-arc ion plating; TiAIN multilayer coating; high temperature corrosion induced by
NaCl
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