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The Corrosion Resistance Properties of CrTiAIN Coating by Unbalanced Magnetron Sputtering

LI Xiao, SHI Wen, ZHANG Jian, CHEN Zhi—yong
(School of Material Science and Engineering, Shanghai University, Shanghai 200072)

Abstract: In this paper, CrTiAIN coating has been deposited on 304 stainless steel surface using an unbalanced magnetron
sputtering technology. Coated surface properties and corrosion resistance are characterized with a view to explore the
possibility of improvement in performance. Considering the austenitic stainless steel in the chlorine ion and non-oxidizing acid
in the absence of sufficient acid resistance characteristics, 0.5 Mol/L of NaCl aqueous solution was selected as a corrosion
medium. The results show that the coated CrTiAIN sample exhibits excellent surface properties and corrosion resistance,
especially plays a significant role in the ability for improving the pitting resistance of 304 stainless steel.
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Fig.1 A cross—section morphology of CrTiAIN coating

5000 (Cz, Ti, AL)N(111)

G000

[Cx, T, L)W (200)

RS

(Cr, Ti, Al)N(222)

2000 | £ (Cx, T, A1) H(220)
1 Fe \ Fe
\
N - J( at A

o 2‘0 d‘n ﬁ‘ﬂ S‘D 10'0
260/(°)
& 2 CrTiAIN )2 XRD fi75fig
Fig.2 XRD patterns of CrTiAIN coatings

Cr

Al Ti
Fe

100 200 300 400 500 600 700 800 9.00

& 3 CrTiAIN )23 H EDS %
Fig.3 EDS spectra of CrTiAIN coatings



5 3 1 R4 A PATRE IR ST CrTIAIN 32 R (i 35
0 50 100 150 200 = 300
1400 Y 190
00025 -
1200 - \ —=— CITIAIN i85
\‘\\ o— 304 0.0020 g
1000 - ‘\ ~ 180 9
Z N Sl § =
T 500+ L} g 00018 o
b \ o 175 3K
= N z s
= 6004 N 0.0010 2
i \\.\ 170
400 ! 0.0005 -
\_ : : - " ; T ; 185
200 - B o 50 100 150 200 250 300 350
T T —— T W\ ET/C
10 100 1000

# 1i/10°N
Pl 4 ARRIEA T CrTIAIN 325K T A0 0
Fig.4 Suface microhardness of CrTiAIN coatings with
different loads

22 SREBEMEARRNE
SugHE T — MR RS A T B R

A
2 s ) 3F2Ef_p7f 4y
f? Eg Py | ds

Hr, TRHO-1ER, OCRTEET, hEES
BRZS . Thiic, sPts JREEAE Fig BE & 45
RARFRE; pRERE, LAEEIIE, EXH Rt
o defdgy ) i 2 A4 5 B

B SHNE 6 R R SR FNIR 2 B AR A5IR
BEEAE0Z2300 Cifit i ¥ Bl N B4 AEL - °] AR BIXY
T304AEEM, 7225 ‘CH100 °C Ja) iy P FEIEEAHR I H
AR FE I g — A B AR AR R i A T o
Mi150 “C3J200 °CIu] iy A FEIEARE Coloradois A i
R FE ! U I A T B AR AR R T S e B B
) (BRACRETELE RN T fRh B SR
Ay -0 HA) o

E 67130444 /CrTIAINIAAE 150 “CF|200 ClH]
FAY A FEDEE XS BT 181 5 Hh iz i B T B4 B I FE UG, HL
HTF18 2 W S A A5 N FEIEA BT SS . S EISAIH
fL, ColoradoZs N3 M, lT PR f b
BT 1B B ) B 2 R T RE AL, A
TMiAESH A TE ) — 4> “Damage Zone”o XL FH T
HALAS TR S M 25 CEI100 °C JR] Y P FEIE R K
fnsE . BEPIFEE RN, MRS 2K R
S5 ) M AnA i B 5E T 58 o

2.3 NaCLiai&By R 4kl
FE 7 304 IIRAE 5 CrTIAINR Z AR AR

1 5 304 SEUR I P REAE O ik B BE E AR RELUTTG I
X

Fig.5 Internal friction Q"' and Young’s modulus E of
substrate AISI 304 measured in a vibrant—reed instrument
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Fig.6 Internal friction Q"' and Young’s modulus E of 304
stainless steel and CrTiAIN coating measured in a vibrant—
reed instrument
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Fig.7 Anodic polarization curves of 304 stainless steel and
CrTiAIN coating samples
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