Jun. 2023
Vol. 43 No. 6

EE THE Stellite6 5 €5 RME4REHAR

X @ EXF H = BEF HER BEE
(LSt RALE A AZ e R ARG 2.0 T K FMHAFE TRZR)

M OE T REHRA 304H AWM R S B T HEARAE N B A R TH ] 4 Stellite6 & S HEMRZE BT HESR Z HOM A L K
TR S 1 R 44T T A (R B3 X S M R Y Ro e 5 SRR B AR )E S AL RS A R AT, Stellite6 & 4 AR 2 DIAEAR & 0 8 & KON F
WX, HREEER y-Co FEMEM Cr.NILW K C T ZE TR AN M, Cs BUE AL LA B WC 2., I 1 ) S 1 2 R B 1 S D 434
TS BE A A 2% 0.2 mm 5 HE AR )2 T BE A KR R IX L B BE (L (HV) 35 F 460, £ 250,350,450 F1 500 C 5 Stellite21 #E 45 )22 %t B5 B , Stel-
lite6 S K22 B8 488 PR B4 5 s 45 i o 458 2K I 5 P 400 T VA2 1% 385 Jon i 484 Jon  JE 4% T HLRE BB #E 3.9 ~8.6 pm X P, HEARJZ R R S 5 AL A B R
VB 4 R S A0 LA R S B A L O e SRR ) LS B ML kA ) B

KR HFE R Stellited G 4 OM A L 5 155 IR T S 1 fig
mESES TG146.16;TG135.6 MERARER A
DOI:10.15980/j.1222.2023.06.016

Fefp#sil oA G &

fi
SPECIAL CASTING & NONFERROUS ALLOYS U

o
op
Hp
H
\E:

FRRE (FIRRS) R (0SID) :

High Temperature Wear Resistance of Plasma Surfacing Stellite6 Alloy

Guan Meng', Yong Xingping', Tian Yun', Zou Youxu',Lin Xuejian®*, Huang Hongjun®
(1.Shenyang Blower Group Nuclear Power Pump Co., Ltd.;
2.School of Materials Science and Engineering, Shenyang University of Technology)
Abstract ; Stellite6 alloy surfacing layers were prepared on the surface of 304H stainless steel for hydrostatic guide
bearing of nuclear power by plasma surfacing technology. Microstructure and wear resistance of the cobalt-based
surfacing layers were investigated. The effects of different friction temperatures and time on the wear properties
of plasma surfacing Stellite6 alloy were analyzed. The results show that surfacing layer presents good metallurgi-
cal bonding with the base metal. The microstructure of the surfacing layer of Stellite6 is mainly composed of co-
lumnar crystal, and the fusion zone is a planar crystal zone.The surfacing layer is mainly composed of M;C; com-
posite carbides with Cr, Ni, W and C elements, WC and y-Co solid solution.From the substrate to the surfacing
layer, the hardness is increased. After 0.2 mm from the fusion line, the hardness of the surfacing layer enters the
stable zone, which is higher than 460 HV. When Stellite6 overlay was worn at 250, 350, 450 and 500 ‘C with
Stellite21 overlay, the wear rate and surface roughness are increased with the increase of temperature. The surface
roughness of the friction surface is 3.9~8.6 pm.The main wear mechanism is characterized by abrasive wear, ac-
companied with adhesive wear and oxidation wear. With the increase of temperature, the wear degree is increased,
however the wear mechanism keeps stable.
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Tab.1 Experimental parameters of wear resistance
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Fig.1 Microstructure of surfacing layer on the Stellite6 Co-based alloy
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Fig.2 XRD patterns of the Stellite 6 surfacing layer
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Fig.4 Element surface scanning of Stellite6 surfacing layer
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Fig.5 The hardness change from 304H stainless steel

to Stellite6 surfacing layer
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different temperatures
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Fig.7 Effects of different temperatures on frictional coefficient of Stellite6 surfacing layer
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Fig.9 The wear morphologies of Stellite6 surfacing layer at different temperatures

TR Ry 12 0 B PR PR 45T DX v 55 L 0 0 A IR ) s A

JRIE 5 FL AT LR 14 S L PR 4B RF AIE 5 350 C T BE ) L JEE At

TS 250 CAH LU JE 58 5™ 5, 3 43 i HH B 1 1 3

T2 3 A 5 G0 A5 DX I P 0 B T PR P B TR AL

450 CF L R L BLLL (@ K 000 T W I R K

B Y 3 2 55 R 458 s 0 D0 13t B2 e A oA 14 b et S A B
818

GAT 5 A A DI S0 A e BT L 9 ) R (0 A
165500 C T JB 45 11 4775 LA 6K 6 0 31 3508 B
IR SN (B 30 A TR 2517 D0 b 1) o BT AR Y SR
ALY P4 DI M BT A O HL TR R B AL L O
HB B T H W B AHEARER.

ST 53 M R X PR 4IRS B 14 R e ML L SR T = 4



S5 B T HEAR Stellite6 £ 4 e i i /5 M5 REAT 5T

* MO

eI R i 2 BT W 8 AN () il T 0 TR A ] e )

Hh R AL TARELRE B2 . 2 S [R]IEL BE AR B S b R A ME AR R
FERLILIEL 10, 18] 10 Hh I Rl R DX IO B8 42 458 o 1 T
(18 7 SV 5 T 7 JBE 488 1) X B IX Il A R T R 2 R 5 Y
IR WA B A I AL I B T g e T A AR ALY L A TR
JBE 1) PR IRE TR B2 AR ) o P ) A R AN [ o IR e T8 119

1280 1280
960

640

320 236
i 168
0

5 320 126
% 960 63 Ty 960
“on 1280 = 0 “n 1280"

(a) 250 C (b) 350 C

B 10 RRERE

P EE S 350 °C L WL 10b . A EE 452 ] 2 fisk oAy 0 3] S0
YR N B R EE R GE . AE 450 CRESI (ILIE 100,

HEAS X DX I B R B0 B R e s R R i — AP T )
500 CH, IR TR E A MBI, 7E 450 C H LAY
B I Uk A g X 7 L S 451 ) AR Y AR AL B RORE AR
Wit 5 5L B2 T e o B A R SR 7 A X EE 5 I AR EL AR

320
320 £
e 1280 = io % 1280 © igs
(c) 450 C (d) 500 C
I BB E TR

Fig.10 The wear morphologies of Stellite6 surfacing layer with different temperatures
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Tab.4 The surface roughness with different wear conditions
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The wear morphologies and EDS results of Stellite6 surfacing layer at different temperatures
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