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Microstructure and wear resistance of different wear resistant coatings
on 9Cr18 stainless steel
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Abstract: In view of the wear resistance requirements of 9Cr18 stainless steel, hard chromium coat-
ing, Ni-P electroless coating and Ni-cBN/ABN composite coating were selected. The microstructure,
adhesion, room temperature and high temperature wear resistance of three coatings were studied
through scanning electronic microscope (SEM) , scratch method and the ball-disk wear test. The results
showed that the hardness of the three coatings can reach above 800 HV, but the hardness of Ni-cBN/
hBN composite coating is slightly higher. After pre-plating nickel treatment, the adhesion between
Ni-¢cBN/ABN composite coating and the matrix is up to 68 MPa, but the adhesion between hard chromi-
um coating and the matrix is poor. The wear resistance of Ni-P electroless coating and Ni-cBN/ABN

composite coating is equivalent at room temperature, but the wear resistance of Ni-cBN/ABN composite
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coating is slightly better at 200 °C . The hard chromium coating has obvious peeling and serious

adhesive wear under the action of friction stress, its wear resistance is poor. Ni-cBN/ABN composite

coating is more suitable for the wear-resistant coating on the surface of 9Cr18 stainless steel.

Keywords: 9Cr18 stainless steel; hard chromium coating; Ni-P electroless coating; Ni-cBN/ABN com-

posite coating; wear resistance

9Cr18 NFEM) iz T HIMEAL 2 K BhpL ik 4
TG 1S5 SRR A , 7 K 30 10 v o e 2 B v TRt T
LT, IR S & AR B R B, O T R
X AR TR 2 (A 1 il A R ] R AR B R
TR IR . R AL OB IR
ST A T S VR 2 ) B Horp AR R R
B BE = 3k 700~800 HV, 7z F T4 46 2 Z 455
R TR S A0 BT s Ak B NI-P 4 4 8 2 it P 3
Jr A EE L AT 3K E) 800 HV LA |, TEAEEH ARE 4 )
i B AL BE A A ) R

Britb =z b, 26 ARy B R I S A, 2 3]
S EE 2 o H 4 ). Ni-@ Nl Ni-SLN, &
B2 O ARG P S  IeAh 5T ar
T BALTN (BN ) $UREHLAT w3 0 1 5 R0 R G ) $ R
PE, B % H 4 T Ni-eBNTHEEIR)Z #2717 GH4169
B 4 1 e TR PR R s A 2R R S O A AR
(hBN)I K G W P 48 T Ni-hBN J8EE IR 2, W%
TIE 52 Ni-hBN 7 J2 19 B8 48 3R B0 AR 0] 2l 0,087
7% JE 3] cBN UKL 1Y) /55 i B F ABN RY 3 Ve, i A
FEARIE S Ni-eBN/ABN & 4 88 )2 AT DL S 3t 5 -5 9
FEEPE R D R 28 FEAN R Y B 4 SRR i 2 A
HEEABRMSE . I, ASCE X 9Cr18 AN,
e A AR 2 AR Z2 Ni-cBN/ABN & & 85 )2
2 = R 2 R T AL B, XF e AR SS S 7 L H T
P | L B T A PR R 22 S R ST A S T A AL
25 R BRI O SRS A 1 S )22 3 TR B e 1T ok A
—EMEIES% .

1 iR

1.1 EMERBEIZRIE

K FH 9Cr18 AN 85 A/ Ry B4, H RS2 020
5 mm, FE T 2R R BRI —\K % K E—
FRUETE AL — 2 B TR UE - T B — L B Tk~
(L4 > L BRI T

b 2 B I T2 R A T 4 4 A NaOH 40~

60 g/L. Na,CO, 30~40 g/L. Na,PO, 35~60 g/L.
Na,Si0,-9H,0 10~20 g/L, it & 60~70 °C , B} [A] 5~
8 min,

TG AR L M T2 544 : HC1 20~35 g/L, =
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Fig.1 SEM images of surface and section of different coatings on 9Cr18 stainless steel
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Tab.1 Comparison of related properties of different wear resistant coatings
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Fig. 2 Hardness indentation morphology of Ni-cBN/ABN composite coating
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Fig.3 Bond strength of different wear resistant coatings on 9Cr18

stainless steel
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Fig. 4 Wear morphology and wear profile of 9Cr18 stainless steel and different coatings at

room temperature
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Tab.2 Specific wear rates of 9Cr18 stainless steel and different coatings at room temperature
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Fig.5 Friction coefficient curves of 9Cr18 stainless steel

and different coating at room temperature
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Fig. 6 Friction coefficient curves of different coatings on
9Cr18 stainless steel at 200 °C
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