ML EH

2024 FF9FH $£48%5 F 9H  Vol.48 No. 9 Sep. 2024

MATERIALS FOR MECHANICAL ENGINEERING

DOI:10. 11973/ jxgccl230261

KA A XT 0Cr13NidMo 5 S 55 50 B sk k=L
ZH 20 54 gE R 220

B#h=, 5L, mER, TIER, KB
(e K FMAAF 5 T2, RAF 610039 )

# OE: ERRFEAMA, 13,17kIcem ) F0Cr13NidMo B KAk REFRM AT % 2 S i
BIRIE, FFR T IR BRI AT L B R S e Hvh, SR A RRAREHMAT
PRI 45 K R i A vl K G R A MG T KAk LV Z OB F Ak A LR AR 5 AT 4 iy
NI R, IR R R KR A D KA TR, S5k EREBH 5 REAIFESMAN T IRHIE L0
I 3% A IR SR 5 A 29 4 810, 600 MPa, 3 % T84 LA B AE, BRI DT 0.9, 4k
B AP AR BT, AV G 3 B T AL AT NG K, b BOKAR B, IR RN A
9,13k ecm™ T H B O P agdn S Rk K B3 4, Bk 0h b kb BT R RS AR T IR 4
898 A 310~340 HV, T 3958 & & F 4% vh R Ao, M A I3 A A 0938 Ao, I 4 A R X

04 B 3 k- fk PR

KR AT A 0Cr13NidMo L KA R4 ; BHMAL; S FHak

hES#ES: TG457.11 LERFRARAD : A

0 31 F

ARl R SV K UK R R AL, T 4T
BT HFEL A S, ER AR I R K B L. B
YK HL 38 R 800~1 000 MW 24 AR 1 K Fi HLZH
WEEW B NI R AR, fEis i
FRZILT 2L E K& AR v A v ) whi,
ISR ER AR A% KRS S 1Y
FF 32k 0Cr13NidMo B [G AR AR LR, i
PR T AR A TR, | AR | b S AR A5
o BT, A 56 0Cr13NidMo & [R5
BRSPS AR 221510, (B0 HopR 4 T
LGNS F O EZ AR TP A PR A 1S
) HE R R R L) 3845 5 0Crl 3Ni4Mo b AR R 45 40 A
VCBC B A 27 B o A D7 2 e RE L RS A i 3T DA K
PR SR B R I AT 7 T 0Cr13Ni4Mo
Ly FAAR AN AN AE SEBR TR R FH H 2 M IR 22 ) Az

Wrim B HA: 2023-06-06; $£1T BH#: 2024-05-27
EEWE : A RHE 5 H (20ZDYF2461, 20ZDZX0042); 294
U DA NI (o OB ML < P 25 R 4 AR

TF & B W) 5 P AR “F H SR 42 %% B0 H (2203121);

PUAE I G 0 O H (xj522023032)
EZ ' : B (1997—), 5, WAt +HE A, B, Bt
WIS G ER
38

X EHE: 1000-3738(2024)09-0038-06

[, Qe Sk e AL A e S, SO MR 1B
WA R T S B AR
ek i AR RE, AR A E R E L RE
PRI AR LR B AR B I | AR | IR R ) —
FRSH, MRS A ShERe A 2T W, L,
Y X H R OCr13NidMo & [RIR AN B AR it 1T 2 )2
ZIE VR, DFE TR R AN R
WA T2 RE , IIZ AT BH K LA 56
SRR T 228 I R S %
1 AFERFEREHE

RIS FH R4 R RS 300 mm X 150 mm X 20 mm
) OCr13NidMo 5 [C A& A 55 90 A, ib 3 T 25 Jy 6B
T — T WIE (1 040 C+1 010 C) — =¥k I8l &
(620 C+600 C); BAAHLE 1R, RiEl kD
[CA RN/ B SRR A, A ois BE A1JeE JIR it B 4 331
780, 580 MPa. #4244 K% H E410NiMo-15 4%
%, IR AR 4.0 mm, Hpohr s B i AR os 43
B8 850, 620 MPa. BEM K A4 b4 R 127 i 53
MFELFR. KA IGBT A% AR 2 R IR ALK
WRIMGIETT 2 R 2R, Sk T R VIE
BT, 3 1 FA R R 60°, SR FH PR AR BUTE AR, LR
AR N 2 i, AR FAGRE S 140 °C, 2



YL EHH

MATERIALS FOR MECHANICAL ENGINEERING

JA# T, & A AT 0Crl3NidMo & K AR R 4540 b IR0 43 5 21 27 5 M Ak oY %5 v

1 0Cr13Ni4Mo B RAFETREERE BRIALR
Fig. 1 Microstructure of 0Cr13Ni4Mo martensitic stainless steel
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Table 1 Chemical composition of base metal and welding material

JF L %
g : .
Mn Si Ni Mo S P
B 0.030 1.00 0.60 12.00~13.50  3.80~5.00 0.40~1.00 0.008 0.028
JEEEAT L 0.037 0.80 0.45 4.17 0.62 0.010 0.025
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Fig. 2 Schematic of welding method
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Fig. 3 Size of tensile sample
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Fig. 4 Microstructures of different areas of welded joints under different welding heat inputs: (a—c) weld and (d—f) heat affected zone
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Fig.5 XRD spectra of different regions of welded joints under different welding heat inputs: (a) weld and (b) heat affected zone
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Fig. 6 Distribution curves of hardness of welded joints under

different welding heat inputs

XHYLH LUV, DM RE FERRAR . T RE A AR
FARL B 5 B AR, TR SE ) PO AR 2 A DA 3R Ry
Lh IR B B e, DRI [ e P AT B R e e
el 2 B AR A
2.3 mMEETORR

TP 7 AT UL, FEAN RIS PR AT v 7 1132
D BETR I R R R S )
S MAY T RURRAE , BT SE HA RAFA I
FHEET 17 kI » em AR (0 it 0 1, AR
PHEAR 9, 13 kI »em T iy i 1 eh i 5 R
L SNIER R IS VS I RIC R 05 A TN A

H I, IR AN 9, 13kT »cm™ ' F

(d) 9 kJ-em™!, @S

(b l'cm‘. R

PSR 1 b i OSCRE B S v, el TR . W)
B T B 2 R AR I SO ZE R A G, AR AN TR AR
PRI AT KRS A SRR R A AN TR] fE A
R /N B S B AL, S Le 2 /N HL3 2] 7y
A (8 2% B EC AR REAS 35 v A4t 2B P R 1, AT
KA LR TR R RS

3 & i

(1) OCr13NidMo £ FCAARAN G AR A1 S AR 4
G X LB AR 5 T (AR | /D i SRR AR RN %
ARG, REAE P M 2% 2 IR AR 2 2L HL A i) X 20
AN, TR AN B AR AR R, AR
PG X MR S5 B IR UK, SRE AT
e EAN

(2)AN[R) Rt T R S (B o it B
JIR 5 BE 43 3 2494 810, 600 MPa, ¥ TEEA HAG&
T E R , B HE /N T 0.9, 3k iR RE B4,
FERIAR G BITEBEM AW Bl e P ARG R,
il e RN, SR AR 9, 13 kI s em TR
s Y YW RO N WS NIT= 2 Fo N s 5 )37 S S
N[ IEE R A A% RO RS AE 310~340 HV, 5P
YR 3 v T I ) DX ORNRE A, il AR A A () 2
T, KGRI BN ) X (10 R4 Fi A1

(e) 17 kJ-em™, K%

(e) 13 kJ-em™!, {3 — _(r) 'i"kj-cm‘, bt
B 7 FRENEEABN TR LA R BT ORISR

Fig.7 Impact fracture micromorphology of welded joints under different welding heat inputs:

(a—c) at low magnification and (d—f) at high magnification
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Effect of Welding Heat Input on Microstructure and Properties of 0Cr13Ni4Mo
Martensitic Stainless Steel Arc Welded Joint

ZHOU Xinyu, HU Zhihua, LUAN Daocheng, WANG Zhengyun, LIN Shaobin
(School of Materials Science and Engineering, Xihua University, Chengdu 610039, China)

Abstract: Multi-layer and multi-pass arc welding was conducted on 0Cr13NidMo martensitic stainless steel plates
under different welding heat inputs (9, 13, 17 kJ < cm™!), and the effect of welding heat input on the microstructure and
mechanical properties of the welded joints was studied. The result show that the microstructures of welded joints under
different welding heat inputs were all composed of lath martensite, a small amount of § ferrite and residual austenite.
With the increase of welding heat input, the lath martensitic structure of the weld and the heat-affected zone became
coarse, and the & ferrite content increased. Under different welding heat inputs, the tensile strength and yield strength of
the welded joints were approximately 810, 600 MPa, respectively, which were higher than those of the base metal and
complied with the project specification. The yield ratio was less than 0. 9. The joints had good tensile properties, and
fractured at the base metal after tension. With the increase of welding heat input, the impact absorption energy decreased.

When the welding heat inputs were 9, 13 kJ « cm™!

, the size of the dimples in the impact fracture was slightly larger and
more uniform, indicating the better impact toughness of the joint. The hardness of the weld under different welding heat
inputs was 310-340 HV, and the average hardness was higher than that of the heat affected zone and base metal. With
increasing welding heat input, the hardness of the weld and the heat affected zone slightly decreased.

Key words: welding heat input; 0Cr13Ni4Mo martensitic stainless steel; microstructure; mechanical property
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