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Preparation and Wear Properties of Arc Ion Plated Cr Coating on Gun Steel Surface
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Abstract; In order to enhance the wear resistance of gun steel surface ,hard Cr coating and soft Cr/
hard Cr coating were deposited on the gun steel surface by arc ion plating technology. Scanning e-
lectron microscope ,energy dispersive spectrometer and X-ray diffractometer were used to character-
ize the microscopic morphology,composition and phase composition of the gun steel and coatings.
The results showed that,in terms of hardness and abrasion resistance ,both the hard Cr coating and
the soft Cr/hard Cr coating showed significant improvement over the gun steel and higher H/E and
H’/E” values. The gun steel showed the highest abrasion , followed by the hard Cr coating, while the
soft Cr/hard Cr coating showed the lowest wear. The wear of the gun steel were mainly from adhe-
sive and abrasive wear,the wear of the hard Cr coating from slight oxidative and abrasive wear, and
the wear of the soft Cr/hard Cr coating from adhesive,abrasive and oxidative wear.

Key words: gun steel; Cr coating;arc ion plating ; friction and wear

WA I 4 % K ML PR R A MRS B T R R AR s

7 T EER A AN W i v, K B A 1 5 T 55 45 ) Rt
Hasm it M B8 o i s 45 2 5 ) HL 5
AT E N R, Hoh A ZOR 2R 1k
SPE P e e T 2 S BN R R IR A A
P2 S T 2 52 0 DAYt 26 T A R 4 BB BE AN

B HE. 2023 -10 -21
BEEWH . XXX“ T H"a#EemH

B (Cr) i Jm B AT B4 i T g it R0 g 2 45 4
fE. SENRERINZSHE Cr b5, Hytheih g
T BIgR AT B R AR A, TR R kO
BB GE Cr R 2R AP Cr T4 B
SRR NUES & 25 SRR 22 R AE N

EEEIT . B4 (1997—) 3 WL S IR (1974—) iR 1 5 82 it



68 % M

¥ I XK ¥ F Ik

%43 %

REAVER T &% o Z2Rmm- A, B
AIRFES S, 1 e 4 A D DR R A ot e
ATCE A G A 38 2 Ak 24 4 F AR A CrH Fi CrH,
S, AR 1 S SR R T ST, B
R A BT A R 5 A SR 2 )23 R AR s
FETCINGE , SUA b AR P B 04 ST 7 A AR, A
TS BTS2 IO S T e A8 A 7S T, 8
Cr JZ 1Y s KA AR AU, & 3 80 AS S80S 2Lk
ANVEL , FE I 7= A A At B AN, AR BB B4 | F 44k
ToiE SRR BE Cr J2AE R, L, 78
B Cr JZINSTE A R N ), e I8 AL

LIRS 88, W FR Ry 2 I B T4, L 1 2 4y
Ay o DURBUE B P Zebt k'S MR AL
eI N T LA RAFIES G ) SRR
W5 Y, AR, FNIFR A BB &7 B4 N
JiE 1SR FH F SR B 9 R R AT 8 Cr RS,
AR5 3k = AN [l 4 kKO B A MR T
B Cr, MR A Cr I B PR, Y
U FEAH R BSR4 T, O 48 Cr IR)2
PEE R B/ R O REAR IR S Cr TRIZ L% Cr
W2, HIEF8% Cr iR 2 EHE X FERU
R B

EEIRCEAINGY-$ EA=SE A Lzt N~
S TR AN R IR G 500 7 T 2 B AR B A
PES SR AR S Y R IR, R IR 2 LK
(IR A v B J2 A A P R 3R 5 iR 210 )
SEVERE2E S, X 1 v U 2 R L AR ) 1 25 5 1k B L
AR,

AR SCR FH LIS 8 R AR AR 43 B TR
fif Cr )2 MR Cr/hE Cr 142, B S W5 R &R
B B S R ALIL, R BE Cr 2R K B
NS AL S 5%

1 REHFE

1.1 SE#H&
KM BIE R el AR 2E R R 1 R,

®1ARHOLERS

Table 1 Chemical composition of gun steel "
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Fig.1 Schematic diagram of DH-7 arc ion coating
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Table 2 Deposition process parameters of Cr coating
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HIKREZJE/Pa 6x1073
AL ] B/ mm 200
3/ (remin ') 10
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AT/ Pa 0.1
e Y R(T)ivAY -50
DURRE [E)/h 5

JLR C Mn Si C N Mo V S P

B/ % 0.40 0.41 0.25 1.28 3.14 0.37 0.20 0.001 0.012
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Fig.2 Surface morphology and cross section morphology

of the hard Cr coating
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Fig.3 Surface morphology and cross section morphology

of soft Cr/hard Cr coatings
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Fig.4 XRD patterns of the hard Cr coating and soft
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Table 3 Nano-mechanical properties of gun steel

and two Cr coatings

Fedh  H/GPa E/GPa H/E H/E* W,/ WJ/I  »,

A 5.78 214.8 0.026 0.004 1 3062 3814 0.803
i Cr 10.67 203.71 0.049 0.0292 7204 10894 0.665

B Cr/
i Cr 15.83 288.46 0.054 0.054 9215 042365 098 0.589
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Fig. 6 Friction coefficient curves and wear amount of gun

steel ,hard Cr coating and soft Cr/hard Cr coatings
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