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Influence of Nitrogen Flows on Properties of CrAIN Film

Prepared by Mid - frequency Unbalanced Magnetron Sputtering
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Abstract: CrAlN films were deposited by mid—{requency unbalanced magnetron sputtering in order to study the deposi-
tion rate, composition, structure, mechanical features and corrosion resistance as a function of nitrogen flow compared
with CrN film. The results show CrAlIN films present higher hardness value, denser structure and better corrosion resist-
ance as compared with CrN film. With the nitrogen flow increasing. the deposition rate of CrAIN films is decreasing and
Cr/ Al ratio increasing, the relative intensity of the (200) peak increases and hexagonal crystalline AIN disappears. In ad-
dition, the roughness of CrAIN film decreases from 39 nm to 10 nm and the corrosion potential increases. When the ni-
trogen flow comes to 53 mL/min, the hardness of CrAIN film reaches a maximum value and the film shows the best ex-
cellent corrosion resistance.
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Fig. 1 Evolution of deposition rate of CrAIN films and

Cr/Al ratio as a function of nitrogen flow
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Fig. 2 XRD data of CrN and CrAIN films deposited at

different nitrogen flows
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Fig. 3 The internal stress of the CrAIN films deposited at

different nitrogen flows

SRl 8 R0 AR SRR T O MR R
TR I A7 o BEAR N 3 1 98/ S
I 3080 X 5 XRD T 45 248 J&— 2o .

2.3 HEMNKEERMERE

Bl 4 g5l THFETORR S5 TF CerN Al CrAIN
W) AFM RETE S . MWE Pl LUE #, CrN
T I S T gt R R E 3K TR S A A — 5 1 LB
M CrN BB A AL J5 . &R0 A8 75 41 /8 1 52X
WX SRR R B, ki
ULHIFE CrN P8 A Al ST R . 1] DLl 25
FIBUE AL FLBR R R .

Bl 5 AT Nt T CrAIN B AFM
“HIESE . Y Ny ity 33 mL/min B,
FEUIURL Y R Oy 4T 28 1S RS B (R 36
F 39 nm; & N, it 5t Fh e . 3 RS B RIS
N, N 53 mL/min B 7 5 2 10 8 0 S W
FE LR B 10 nm,

=)
500pum 0 2.50
(@) (b)

B4 AR BB #F T (a) CeN I (b) CrAIN i #Y
AFM K HJE A &

Fig. 4 The AFM Surface micrographs of CrN (a) and
CrAIN films (b)
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Fig. 6 Hardness of CrAIN coatings as function of differ-

ent nitrogen flows
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