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Abstract: CrN coating was prepared on the surface of different S136 stainless steels by sputtering. By means
of contact angle measurement, hardness testing, scanning electron microscopy (SEM) and X-ray diffraction (XRD),
effects of parameters such as microstructure, orientation, surface roughness. machining process and sputtering bias
on the contact angle and hardness of CrN coating were studied. The experimental results indicate that single phase
Crz N coating with the preferred orientation of (111) plane was obtained by sputtering under conditions of 300 W,
—120 V bias when the flow ratio of argon to nitrogen was 9 : 1. The surface hardness and contact angle of S136
stainless steels were significantly improved after CrN sputtering. The contact angle of CrN coating sputtered with
bias voltage was obviously larger than that without bias voltage. The longitudinal direction samples with less
impurities and fine carbides, polished after grinded and sputtered with bias voltage, had higher hardness
(1177 HV) and larger contact angle (98. 77°) after CrN sputtering.
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Tab.1 Chemical composition of two kinds of S136 substrate (mass) %
kB C Si Cr Mn \ Ni P S
MoE— 0. 44 0. 65 13. 28 0. 62 0.19 0.11 0.024 0. 007
Mok 0. 38 0. 97 13. 60 0. 41 0. 29 0. 20 0.012 0. 003

IR 400 CJg. %5 A Ajax HHFE BRSO 1130 pm B BP4CHEEE Smin O T 734 2) 20007
PP CHEHIAE WS TS I B S 1/4 9m BPERWHES 5 min 5 PR AL BITES AT L4 o
TR AEYIER B E 950 CARIR 30 min BUBBEI T 3 minCI L5 % 3) = Fh 7 10 T 25 10 . 45 5] 2 HDHL
TV OF B RIE VR T S GRS REBEARRIA AR W3R 2 Fo . Pl Re e e e
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Tab. 2 Surface roughness of different samples pm
T A — T FHRL 5 i RIS RIS
Itk 1wl ) A 1w EAL 1w AL R 1)
1 0. 037 0. 038 0. 037 0. 037 0. 060 0.063 0. 057 0. 036
2 0. 056 0. 065 0. 056 0. 059 0. 066 0. 049 0. 042 0.078
3 0.033 0. 035 0.033 0.033 0. 046 0. 050 0. 083 0.078

TSR SR FE B S ST RE T B R S R A B 13,5 MHz BT 300 W, TAEJRJE 200 C 4 ft
99.99%, HA% 76. 2 mm, J&JE 6. 35 mm; TAESAR  F. WSS 20 min, TS 58 MU . 7% 2 e 5 855
A BEEE 99. 9900, R BRI A UG AR, FFRIAR RS AROO IE SR A R IE R 5 FE MR — 120 'V
4R 99, 99% , A FEE MR, SR BEOUT RS 30 min, 53 AMEAH R A5 T H IG R
2 300 mm, #EUAF 5 A (A B B B E O 60 mm,  FEAFIRS CeN B FEiRE . A T N R 3 A
P 5 s A dh 125 % 0. 67 Pa LR FAIAY MBS, 80 5 min JUEUK , AN AZ S5 25 min
B ZE 0. 267 X107 Pa IR . A TH AN MsE AR ESME SRR R 9 = 1§ CrN
RAMAE Sl AR L30 min, SEfE R K,
1T, B 30 min PR IR B RS R EHTT L2 RIEAE
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Fig. 1 Distribution of inclusion in material 1 (a) and (2)

after quenching and tempering in longitudinal direction
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Tab.3 Determination for nonmetallic inclusions in matrix

A  BUBMRE)  CHERRED DERIRERYD

R
HAE QMR MR MR MR 4FZ HRE 4R
R 1 0.5 0.5 1 0 0 0 0
pp - 0 0.5 0.5 0.5 0 0 0 0

(b)  HmiksE
B2 #R—ARLEFHNEHAR

Fig. 2 Microsturcture of material 1 after quenching

and tempering: (a)transversal and (b) longitudinal
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Fig. 3 Microsturcture of material 2 after quenching

and tempering: (a)transversal and (b) longitudinal
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Fig. 4 SEM morphology of CrN coating:

(a) surface and (b) cross section
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Fig. 5 EDS spectrum of CrN coating
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Fig. 6 XRD pattern of CrN coating
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Tab. 4 Average hardness of CrN coatings

on different samples HV
A5 1] 1] Ih1a]
LTk 1 2 3 1 2 3
ok — 996 1041 1045 1076 1073 1070
BE— 1175 1123 1117 1195 1176 1177
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Fig. 7 Hardness distribution from surface to core of CrN coating
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Tab.5 Contact angles before and after CrN sputtered on substrates (%)

FOR—IRATRT DR IR T

PR — W

FPR B

JinT

: 20 i Wi i
FE MR A bR : : : : : : : :
MR CIRE MR RRE OWE GCRE WGE JGlE

1 73.29 80.83 76.11 82.74 92. 88 89. 90 93. 09 90. 96 97. 36 91. 82 93. 45 91.93

2 86.53 85.15 89.50  86.98 90. 03 89. 92 98. 58 90. 88 94. 99 92. 64 93.32 91.61
3 89.70  80.18 86.78  85.55 95. 86 91. 50 91. 62 90. 92 98. 77 89.13 90. 10 88. 55
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