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Effect of Plasma Nitriding Gas on the Subsequent Magnetron Sputtered Coatings

WANG Jun—yong, Chen Bin—zhou, SUN Hai—lin
(Zhejiang Huijin—Teer Coatings Tech. Co. , Ltd. , Hangzhou 311305)

Abstract; A complex surface treatment with plasma nitriding and closed field unbalanced magnetron sputtering PVD coating
was applied on a medium carbon steel 40Cr. The industrial ammonia and the mixture of nitrogen and hydrogen were used as reac-
tion gases for nitriding. It’ s emphasized to study the effects of different nitride compounds produced by different gases on the
subsequent PVD coatings. Coating thickness, bonding strength and tribological aspects were tested. Experimental results show
that the critical loads of scratch test are higher than 60 N for both nitriding gases used. The indentation tests show free of peeling
off at the edges of the indents, but the ammonia nitrided one reveals slight collapse and a few radiated cracks with regard to the
indents. Low fracture toughness of the defected compound layer would initiate crack by indentation test and the crack growth
leading to delamination of the compound as well as the PVD layer. In fact,the defects could be observed with ball crater test.
The results of pin—on—disk test indicate that the complex treatment using mixture gas of nitrogen and hydrogen for nitriding is of
better comprehensive tribological behavior.
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Table 1 Parameters of plasma nitriding
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2 520 ~530 600 ~ 630 Tolk HE 360 ~ 400 8 ~9
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Table 2 Testing items and methods of the coatings
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Fig. 3 The rockwell indention tests of samples plating
[ 1 40Cr £ 530 C & T A4k 8 h {4414 CrTiAIN on plasma nitride

Fig. 1 Metallurgical structure of 40Cr steel plasma nitrided at
530 C for 8 h
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Fig. 2 Hardness profile of the plasma nitrided layer
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Fig. 6 Specific wear rate and counter—face radius after wear

of different samples
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Fig.5 The pin—on—disk wear and ball crater tests of nitrided and plating on plasma nitrided samples

(b) 153t

5 5L 0 A5 L 8 R 43 i 1,14 x 107 m*/Nm |
9.32x10" m*/Nm . 2.29 x 10" m’/Nm, #f I 1
B J5T 45 45 B PR 42 R 10 B 40 2 A2 43 1 24 2320 pum
160 wm #1210 pm, & S5(b) (c) il 5 45 R
5, CrTiAIN B 2 (1 S5 bR J B2 B 43 3 292 3. 4pum
M3.2pm, K S(c) 2@ TAME M PVD P
B gk R s, oG, A BB E)Z T
FEAEIBRIE L By B8 23 2% A7 75 1 Bl B

() 2R RERAL IS T 2

0.5

0.4 a SRR

03 b ISR AR

0.2

0.1 ¢ 25 R+ R

0'OO 200 400 600 800 1000 1200 1400 1600 1800

P 7 R 45 D K 2

Fig. 7 Friction coefficient curves of different samples
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