ML EH

MATERIALS FOR MECHANICAL ENGINEERING

2025 38 $£49% £ 38 Vol.49 No. 3 Mar. 2025

DOI:10. 11973/ jxgccl240106

RIS EIA R R ER AP 7K 19 B2 Fl HDS65 1§22
PR R AR 5% RE

B R’

(1. HF R LR F IEFRFR, & T 330500; 2. T8 K SHHFHE A A FRAE], &g 330096 )

W OE: BT — P SEE IR RAR WP K A RE By MR B R e K 24 00 22 (HDS65 1 22 ), KA
CO, BRI IF A 20G AR A L HEAT B %38 3 0F9X 00, AF 0 T I L 001948 T LM A RO IT E 6 %,
HRE . BHA L e 58 B EARAT A o 45 R AW HDS65 I 2269 1945 T M R 4T, I8 R £ 4L,
HeNF B NN R AF ARG L B TG ; 1T BN £ B R D KAR A2 B B E4) FeCr A A7 49 B
VAR BRS04 o D BRAC A LR, . HENT B AR AR5, AR 630~690 HV; 5 YD490 JF 43 17 &
Y, 350, 600 CTF HDS65 1 £2 3 4 B 64 b 4k JE AR 8 FAK, b 4 B ML AL B4k [ AR 69 FH &,
HDS65 17 22 3 05 B oy b 4k JE AR 2 38 K, b ok 4 B BUAE AR T 2, B R 24K, 600 CRHM& £ 0.2~0.3,
AR T 20G AR A A, BEIRARARIE K, 600 CHY 4 0.628 mm”, 422 4 20G 4R 69 1/2,

KR JIRRAREA Y ; CO, AR 5%
TR : A

hE 4SS TM621.2; TG422.3; TG17
0 51 &

6P AL R B8 b (CFB ) AT 1 Flogkokl 1 17
T BRE AR R L T R A5 B A R R K b
TR VAN VW =4 A8 M S Y AR (AT ¢/
bt RSB0 CFB “ P45 MR it % i AE
CFB b B8 S llrp 7 28 %0~45%, WL A il 2 F
U CFB AN iB AT I R & 0 i il 4 7 5 ™
AU o R TS S AR B L B AL, 42 A R
B Jm i PR RE R IL 2 D B BT ISR . ARk,
— SRR L W L A L S SR N )
IR 2 D517 64 . YD9352 4 4 . YD490 &4 .
TP-NM50 & 4. HC-W55 & 43 I8 22 S5 9l 4tk T 1y
FCFB DU B BSR4 1o (HJ, I Se kR 22 e AR A
CFB 5 BS B  AEAE R T A28 LRI E DL
HERR 2 IE AR 22 | B 2RI | B 7 A S S5 ] R
SRR T e B B N P BT i R . AT, &
X CEB f b S50l T 004 st il AT A MEAR 5 4
MRS A 0B . A CFB S HEE AR Lk
BEEE&NE, ENEE SRR L, @54
AT AT TR AL, T LATECRUE & 4 R AP

Ifs BHA : 2024-03-07; 1&IT B : 2024-12-07
EE£TH : 1A A AR 5 5 H (S2021LSQYG0073)
TEFR: BH1-(1986—), F, VLR BN, mig TREIm, A+

36

B R BRI AR

XEHS: 1000-3738(2025)03-0036-05

TV P A AR A ) R B LA P . 7RIS 4
oz PR ARk 35 & S IVE &2 T 2 1ERE s BRmgk
TR A4 4 0 2 T LA R ASCFLAN AR L, I A 40
AR AL AR EGRAME R 5 SE A RE AR IT LA
A A a5, T T B T YRURFIIRL B8 DX 1], AT i 3
TS AR T AL A SR L, HLRER
ks AN, 40 ARSERRALIE TR B 54 &
FIBIRTE A A BRAL D , A ) T — 2 32 b e
FE AT P, T, Wt — Pl Bk e
SR B MR ZG R 22 (HDS65 4822 ), BF55 T 4R 2211
FR I TP LA B MR 2 1 U R | S 2 U
VR FEE R ERAT S, 300 Aok LR CFB S0 TS AR £
SRPRAETERIRI, ST DTS2 P i R 2%

1 EHE5KETE

HEAR B RL R B B A HDS65 25 0 1 22, &
4 1.6 mm, 24505 19 45 SR oy OF & 50 850/ %)k
0.3C, 8.5Cr, 2.0Mo, 1.2Ni, 0.5Ti, 0.3Nb, 1.5Mn,
1.0B, 1.5Si, 0.2Re, #x Fe; 24858y R B R A2 #F 50~
200 pum, 1522 4 Jz Jg HOSA ¥ 5LAIAT , 15 22 Bk ith
HAEFN29% . AT CO, MR IELAEIME
} 60 mm ., AL A 50 mm 4 20G 4N & HE - HEFT 802
ZIEHEIR MR CEFB S S HEM 45 F R 5, R A 3l
Ao A m TR 2, #EHERAE 300~50% , HEARE



BT EAT K FHF, BB AR IRAC R AR AR AEE R HHDS65 4T £ By B 307 E 69 28 22 5 ke

MATERIALS FOR MECHANICAL ENGINEERING =k

R 2.5~3.0 mm, HERRHL I R 230~260 A, HEXRHE
JE K 22~26 V, SN 15~18 L e min ', Hif5
JE R 50~53 mmes ', FAFHEE N 6~10 mmes ',
PR S5 o 10~14 mm, A8 5 /N F 10 mm, 4% A
BER90°,

KB ERN(PT) #8005 07 X HE AR 2 ik 47 24
SRR ARSI . FH 2R U EI ML HE K B8 20G 40 A HE 1
B AR, 2t | S, K (R IR
WeE R R BLEE S 31 1) g pl, R I BXS1M B Sl 2
TR B S HE AR 2 1 R A 8. SR H PANaly % X
AT AL (XRD) 43§ HE KR 2 B9 W0 AR 20 B, R
B, K 2k, FHE N 10°~90°, H 4 %o
10(°)emin~ s R HHV-1000SPTA %I £ [T f i
DR T S R R, 2T 1.96 N, ARERAF[R] 4 10 s,
A HE 2 3 T o) B A4 Ty 1] 8 B 0.25 mm BRI 3
AHFITRBE I 34 s O 243{H . A HTHT-1000 24 5y i
JEE P A4S B0 ML AE AN [ T E T a3 i 2 0 20G 4
(R EESEE BT R, 3R RSE R 630 mm X 8 mm, i
(#8407 R 4.9 N, EESE 42 5 mm, XS EI A ALO,
Wi e Bk, B 451 1E] g 30 min, 1236 VL B 43 ) K 25,
350, 600 °C, >R FH P-7 F % BRI EE 7 B 4SS b 1

L 7E A AR GW/CS-MS % i i i 2 45 4t

Bk B AT R v e S A, ke AR B A
() T oL IR EE T, B R R AR 7 1.0~1.6 mm 9 4
KIS, IR BT 43510 25, 350, 600 °C, whithf
60°, 25 & 71 49 0.65 MPa, it it 8] >4 30 min, il
SAATIRE . X T B 4 A X B A Rk A v s 5
i 5 HDS65 M 22 i A5 )23 it B 460 o 109 U AR, X Eeb
Bk CFB BT AR YD490 MR 2 HERR 2

2 REEREWE

21 BaMBEIZHREREENFER

1T LUE S, KR 2 0 R i i, KA S0
THWE, P51, ESEAT, NI, KR TE ROE S5,
ASCHE i A B 3 AEAE A A T, D e AR 2 R rh L
SPRTEA R, HEREZTERIE BRI S, PT R
S50 R BRI )Z AN TE AL ARGk . R
BERT UL, HDS65 M 22 il £ i e K 2 HA KA () 244
HHLRE S MHEARZ (AN ok, Az A v
THAHE N, 122 )i, oK B RS 4, B
KR LI TSN - PR 5 W Y HDS65 K 22 1) 45
BT EER Y.

1 HDS65 18223’ R R WA SR K PT IG5 5R

Fig. 1 Macromorphology and PT inspection morphology of HDS65 wire surfacing layer: (a) single-pass surfacing layer;

(b) pipe row surfacing layer and (c) pipe row surfacing layer after PT inspection
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Fig.3 Microstructure of HDS65 wire surfacing layer: (a) at low magnification and (b) at high magnification
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Fig.5 Friction factor curves of HDS65 wire surfacing layer and

20G steel matrix during friction and wear at different temperatures
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Microstructure and Properties of HDS65 Wire Surfaced Wear-Resistant Layer for
Water Wall of Circulating Fluidized Bed Boiler in Power Plant

LI Xinping® 2, GAO Yuan?

(1. College of Engineering and Technology, Nanchang Vocational University, Nanchang 330500, China;
2. Jiangxi Hengda Hi-Tech Co., Ltd., Nanchang 330096, China)

Abstract: A kind of iron-based flux-cored wire ( HDS65 welding wire ) for wear-resistant surfacing layer of
water wall of circulating fluidized bed boiler in a power plant was developed. The single-layer multi-pass surfacing
welding test was carried out on 20G steel substrate by CO, shielded arc welding, and the weldability of the welding
wire and the forming quality, microstructure and high temperature friction and wear behavior of the surfacing layer were
studied. The results show that the weldability of HDS65 welding wire was good, and the weld bead was formed well.
There were no pores and cracks inside and outside the surfacing layer. The microstructure of surfacing layer was mainly
composed of lat martensite, solid solution based on intermetallic compound FeCr and discontinuously distributed fine
carbides. The hardness of the surfacing layer was high, in the range of 630-690 HV. Compared with that of YD490 wire
surfacing layer, the erosion wear amount of HDS65 wire surfacing layer was lower, the degradation rate was slower,
and the erosion wear resistance was better at 350 “C and 600 °C. With the increase of temperature, the erosion wear
amount of HDS65 wire surfacing layer increased, indicating that the erosion wear resistance became worse; the friction
factor decreased, reaching 0.2-0.3 at 600 °C, which was much lower than that of 20G steel substrate; the wear volume
increased, which was 0.628 mm? at 600 “C, only about 1/2 of that of 20G steel substrate.

Key words: circulating fluidized bed boiler; CO, shielded arc welding; flux cored wire; microstructure; friction

and wear property
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