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Preparation of Cored Wire for Carbon Steel-high Chromium Wear Resistant Bimetallic
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Abstract: Carbon steel-high chromium wear-resistant bimetallic plate is widely used in chemical industry, electric power, mining and
other fields. Based on the analysis of Fe-Cr-C ternary phase diagram, according to the requirements of the chemical composition and mechanical
properties of the wear-resistant layer, the flux-cored wire suitable for the surfacing of the high chromium wear-resistant layer was designed and trial-
produced. The microstructure and anti-wear properties were analyzed. The results show that by adjusting the core composition, a large number of

columnar (Cr,Fe),C; carbides are distributed in the microstructure of the high chromium wear-resistant layer, which is perpendicular to the substrate.

Combined with the eutectic structure in the substrate, the average rockwell hardness of the surfacing layer reaches more than 57.7HRC.
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YoRH R RGEAEA T ). A, BT IS4
Y A A, TR - e R T B X R R R
s RGerh B AR B G A SR, IR
B EEMBREE HERAE BN RGN IEH BT .
SR B SICHE . 25 1) 8 o A — e R i B X S, A2 LA
RO AR, AR R & Fe-Cr—C =L R & &M Z
O 2 R TR AR RRAN S R A AR T ik o H AT TN
THME REMS SHAT R 2R TR
imH, BRI AR “RARA” R, 5T
TE w82 R4/ B R RS ATRLE Y, 20
N 2 H{E I 1) 25 B D — vt o T S O < o AR Y S B A e
T, R P R R AR 2L AP S e R T
K U5, MRS HESR TS & AT SE I AR
B S AR THI A 27 23 RO 2B A Py T 4

AR A5 FH 790 el s B — v 8 i 5 X< S A AR T4k
R AT VERE I BESR, M Fe—Cr—C — It R AH K45
Prifik, Bt I H IE A T RN AR T S R S 2
RHNE 2R ez, FEat T HIGEZ &8 RN A
ZURPLEMERE .

1. BRI S5 SRMMRHERE

(D) B2y iisriseit. B 1A Fe-Cr-C =7t
AWCHHEBEZEA 1000 CERAHE. mTLUEH, Fe-
Cr-C =L & A4&H, CH Cr (& B H W =I5
VIRHZE R . AR SRAS i A R e i B 1 1) (Fe, Cr) +Cs
Ay, FEKRBTEREPCHMCr F8, HHS
Cr/C kA —EMRR. FE MaFELH T FeCrC =
TLR G TEERES T (Fe, Cr)Cy BRALY & BT AL
HERmANX (D Fis.



; . %K TH 5
2025 ® 02 jH'L*a:F& Modern C%I:etnti:a{lReseﬁrZZ 183
d=11.4C+0. 52Cr-10. 5 (D IR A T S8t RN RS (n) HiE

K & (Fe, Cr) (G BRI &R, %;

CHlCr pHlATGERETE, %o

ZRA %8 Fe-Cr-C = JuAHE A (Fe, Cr)Cs ALY
i, W AN R A 7 SRR T B 2 A o e
BRI 1, RHdRsIl TRIEANX (1D 5l mE
1 (Fe, Cr) 1C; BRALI & & o

100,

&

30 z~ -
» o P
?ﬁh@d"7

(C)/%

A

B 1 (a)Fe-Cr-C =704 Al @45 % B
@@[6]
R 1 BRAE S ERIRE G E B (Fe, Cr) s 22
®weE UREM,H/0)

() 1000 C&:24%

AF AR E S (Fe, Cr) ,C; BibAF

Cr/C 1 2
C o | M | si | e |O/CF (RENH) /%
4.7 [48.9 (C=4.3, Cr=20)
3.7~ | 20~ 10,30~ 0~ . 5.4 42.2 (C=3.7, Cr=20)
a
4.3 125 | 0.90 | 1.10 5.8 |51.5 (C=4.3, Cr=25)
6.8 |44.7 (C=3.7, Cr=25)

(2) SEEGM R LS S50 T7 1 AN - e T
R L 45 o AR T A 25 8 5 2 7 R 8 08 31 W T s A A2 S
222G AT T B OB . TR B EE T R ) A
O AL ATEREHNE; O@%GL LRt
B 25 T RS I R 3 OMER T 2R i &
rIfs e

WNTEE&TENIIANERERME, EFEFEN S
BYHAEG TR IMRER R AGE. —J70, "R
WERERIITRGIAN; A—HH, k5580 RERN
GRS TR E « AR R S H Ak 52 i o3
Bk, WK 2. BT EAEEI0E I ANDERRE B
SR, ASmZA, mEAE. SEE. ARRME
FIAINAE N T A Bl PRI IEI, PL3RTE I
HEPRZR T P& o

2 RBARAAE R RESH/)

N HER E MO, FETTREE RS H1E,
W 3. IET R (K,) BHI7E 40%~42% 36 FH A -
A3 e EAELRAK

AFE C Cr Mn Si
ni 0.4~0.7 0.8~0.9 0.5~0.7 0.4~0.6
HeBITERNMAESEA (2) #HITIHE
_Mw_Mf.ﬂi
< ni.Kb.Kc (2)

L AT SRR R EL %

M, NHEIREHR G S CREE, %

Me MR EE TR R, %

K NREEHHEEILRTE, %

W, "HEHATEL S A SRS, 2
A FE R R AL Ty - T B U 25 R % 25t R 22
O&4&kidiF (80 H) JFiZLFIFRE, £ 120 CHT
JE AL @F AR 22 ALK BN LS “U” TEAL
M, % LREASMARGEHE— DG “0” B
H; OFCEEAHRKIELARIEINE 3. 2 mm H2
PRI 22 F i

(3D BRAR— e it 1S X 4 8 AR 1) ME S o 2% 5 0 A
Jiik. DABREN (Q235) SNFEM, R B il 250005 2 HE
T — e B T R XL 4 S A o A L P R RS REL I
439028 380 A Fl1 30 V, K HH BAIRHELR [ 5 v ds . 3R
PRI, ST R, 2028 GB/T 230,
GB/T 223 S5 b Wt H 28 Th0 2 WA 52 0 3 T HE /2 4K
AT HEIRE RO SUE RO BT AT SR
BEAl, TERH R 26 T, X HEAR 2 BP0 B r S 45
REHEATIAR, HFE5EAN GEM) . BES LSS
ERBERAT XL, AT BB L
2. LWERSITR

(1) SIS Z YT S R

ZAL R ISR Z I 2 S5 5, IR 4.
MR LS F55 i v T B B9 2 T v 65 T 25 e 2 P A 2
gy (R D M, 3AMNEFER C Cr & K Cr/C ti
FEFTIERJEE .. RN (D KHESE R, XPERL
By AT CAARAIE 2 65 1 s il BT . i B (Fe, Cr) 7Cy B

W&
S L O B 5 9122 O R GINORVE: 255 A% = == 1))
B4 1,60 [56.13] - - - - - -
A A410.026) - |50.06]49.630.0320.003]0.003| - Z;“ii C | Cr | M| Si | 8§ PolCr/Cr gggg
A | 0.02]99.03] - - o023 001|002 - 1| 4.91|24.02] 0.68 |0.78)0.015| 0.021 | 4.9 57.9
LA | 0.04 | - - - — 10.005| 0.05 | 99.5 244202301 0.46|0.98|0.012] 0.020 | 5.2 51.9
FERARSK | 1.37 | - - - 1.21 {0.137]0.019 |79.02 3 13.70(20.28]0.79 0.76|0.012{ 0.020 | 5.5 42.2




X % 4t T 5 58

Modern Chemical Research

184

A+ IR

2025 - 02

(2) #pe 18 Bt R PR LA LR

Kl 2 NANIE Cr/C B HENR J2 2% 1 5 ki A 2 Tl 4l
2o ATLLE M, HERE OV AR S AN, AR
B A AR 2 A5 A7 R BRI ) (Cr, Fe)/C B AL
o XL BRI SEIEEH, (Cr, Fe).Cs ALY
SU IR Ty e, BaEE M R AR A
(Cr, Fe)«Cs ALY & & SRR 4 R —BUtar, H
ATIST . ROPEK . R EEANTR Cr/C HE 2 R 21,
BUK Cr/C BT 3RAS 8RR (Cr, Fe) «Cs BRALY),
TEINEMMNE CEM Cr 866, RIS H4S
(R LMEDL , B&EHC SRS Cr S EMS
fe =2l 23 (Cr, Fe) «Cy BRALYII & &

(b) Cr/C=4.9 (#®@)

(c)Cr/C=5.2( %) (d)Cr/C=5.2 (#®@)
B 2 RFE) Cr/C te3f iR B A& 584 4R

(3) 4 IR St 2 T AR L S S

5 NANIE] Cr/C LU HENR 2 38 1 2 LA R N &5
B, Cr/CHN 4.9, 5.2 M 5.5, HEEELHEZM
Tl 2 S 249843 34 62. OHRC. 61. 3HRC 11 57. THRC. X
—45E R 5 (Cr, Fe)C; IR S EEVIMR, BEE&E
(1) (Cr, Fe) :C; BB T EMEEZNEE. A7
A& 2 I ARAIE, HEXRZ 2RI AR S 0 0 B s 5 45
PERE. TE Fe—Cr-C = 0k RT, BRALIMIFIZE. &
iy RSP EREM OCE. F LR
q@ﬁ (CI‘, Fe) 5C (CI‘, Fe) 7C3*ﬂ (CI‘, Fe) 23Ce W)%’f't%’ ﬁ\:
':P ’ (Cl“, Fe)7C3 IEILZ Cr E?ﬁ@ﬁ%ﬁ%%% Fe:Cs EPE@
Fe J§ 7 s 0 JE B R e e fb ), S fhil B A, HL
B E &SR . 14 (Cr, Fe)(Cs BALY
BRSO N ARAEGE R, b A R AT B P T A
1750~1850 HV, i A& A% )t ] R 7 7E 1400 HV LA
b H, AREMEEENNENE, NSARKERY
A= (Cr, Fe)(Cy kb, HAFHEEHFEMAEK, XFE

AT DAL A (R A R T AR A2 B R, SRR
&5 AR Cr/C p3ffR 2 & @ 2 WA Z (HRC) MK %

KHEHE | Cr/Cre | MERAE 1 | MKAE 2 | MKAE 3 | FHE
1 4.9 62.0 63.0 61. 0 62.0
2 5.2 61.5 60.5 62.0 61.3
3 5.5 58.0 58. 0 57.0 57.7
3. 45ig

(1) 4 Fe-Cr—C = J& Z A P 3 1 5000 52 fh1 ¢
B v R T R 4 S AR FH 2 IR 2 HE IR JZ KT C. Cr B i
SrBION 3. T~4.3 F1 20~25, FRRERALY) & BAET
42. 2%

(2) HERE SR 3 20 21, 78 B GRS ik
AR REFSRIEN A (Cr, Fe) C;, HHEEIMHHE
7 e, BEETEME AR Y& &
SEI R B, EOWT 42,

(3) HEIEJZ 3 TH 72 MR £ ~F- $5{5 K F 57. THRC,
RIBM T PLER ER TR, FESETESEH
B H T M0 A 1 (Cr, Fe) :C; BRI

[&E£3#K]

[1] MR, KA & AR B A e S AR A B 4n sUbE g A 5 (D]
b AL B K, 2019.

18R, Fx K, ROIT, . SR EACF 4 A 5463807
o JE AR 6 LSRR AR BT B BB AL (). 108 5 4, 2022, 47 (1)
114-123.

[313kAN, £ R, 30T, F. LF RSB AL LT 5454
Sy F e e Ren [T]. #5 H0K, 2023, 44 (09) : 837-842.

[4] Fapid, B30, 44501 R AR B A [T]. M4+
R, 2024, 38(17): 195-203.

[SIMAYQ, QI YH, XUXL, et al. Exploitation and Appli-
cations of M etastable Austenite Matrix Wear Resisting Al-
loys[J]. ACTA Metallurgica Sinica (English Letters), 1999, 12
(5):1206-1211.

[6] Tk, ¥ J8 % Lk k. Fe—Cr—CZ AR B PMICIRAR #0494t
A1), Ri&HFRFFIR, 2001,27 (4): 88-91.

[7130E %, iRl 5. A T4 F oM F ik AR ], K
AT HFR, 2017 (3): 32-133.

[E£&WE]

B394 )3 A8 ) 2 A5 R -B FRAHL AR “E AR R
SRR SR AR E RS T (RE %5 2023GHID-18) ;
BT AP RAD RS2 EBBFETIC/Feik B4 & LB AR
5 (RA %5 226XFU0069) ; #rak AKX E <4 4-
23 R M E BT R & E BB AEEAL” (FE %
£ 2023-CXY-205)

[1EZENT]

g (1982-) , B, Rk, BRAMKA, X+, BEIAE
Wi, BRR 6 AR A AR

[BEEE]

AR E (1984-) , T,
KA 2 Fw R

Rk, BREHHA, L, #ix, o



