ML EH

MATERIALS FOR MECHANICAL ENGINEERING

2025 8 H $£49% £ 8 Vol.49 No. 8 Aug. 2025

DOI: 10. 11973/jxgccl240514

BICIETNIREXT 3041 REENAMRIE TIG 1B
B AN EE R 25
KINE L, RKXE L EQE TR, BAF, KilkiE

(1. T BT FRAM TR, L% 102617; 2. A REL LK F(RHE)
MAA S T2, R 264209)

i E: A ER3ICLIFL, KA A SR EAAREY (TIG) FESZENIFERER, EIFER
Fl3Z23h & Z (2, 3,4 mm) T 3¢ 304L R M3 ATANRANF X e, AF L T 423hhd x4k if 4k B
R AR, . R E Fe il G AR Re 0 o, SR A RRIZEFEE THEAFENAR IS Y
y- B §- Sk FARALR ; A IEF 18 B3, yAB(111) db B ATHHE 3% AR, SA8(110) & @474
YRR 3 e BRKIEF WG (3, 4 mm) T 8-Sk FARAE RIRT y- IKARAIR S/ F 4 Sh ey S R A .
M AIZEF @ BER A, & T 8- KA RS EH M y- RS ZR Y Hdhkammie, IR ER G, B Bk

WAL, BBARE R K, W AR AR K

KB AHALVE M ARAR PP IT 5 3230 IF 35 ; 3041 REE4R; BMZLL; AL 4k

RESHES: TG444.74
0 51 F

304L ANEAEA L 5 AT 5 ok BE Lt A it
TAIRYE R R4y 124 PERE i TERESE, Tz N T
H L SRR A (s —ACAZ FRL B = ki)
A A% 1 i 25 R A A 75 4R 2 15 1 B9 7K A T
B LA RS R SRR EE LR
TR B 0 9, FL P AR AR R B (TIG)
SRR A SR T R R AR PR AR IR SO
SRR DR BT, A 56 304L RABH TIG 44
FEWWT 9T £ AR vh A X R IR R HE IR e 2 07 . F
F2 R B, i v B PR A £ i 3041 R A9 TIG X
PERESK I MR B RRARG , 2V ERE T . HU 26
FRI, BIZZIE TIGHERZ WA L 2 ik
RGP o 76K FHXT B SO IS AR A JR ik
Bamt, B2 Xk A i AE v, 55 IR IX S 20
A PERES 1b , I DRI i B R A I 0 T e A e A
BRI . ANSER AR KRR R AR AR B 5 TR B R AR
() B DX B, AT 20 i e, it et bt e 45

XERFRAERS: A

rim HEA : 2024-10-30; 81T HHA : 2025-06-17

EEWA : WK AREEIL G BA I 4 8 5 SRR H (U22B20127) 5
Jb 5T BR 3 R E A I H (KZ202210017023) 5 6 517
J& 1R A5 A KRR RRT 1] BN 15 SRR R 15 H
(BPHR20220110); At 5t i 2 — e BHE I H (22023-007)

YEE R AINTE(1981—), I, INAKRFEFEN, 242, it

XEHE: 1000-3738(2025)08-0015-04

o SR, TIGEAAERREEIE TR B RE A Ry
R, 5 5 S B5ORb SR M 30 5 5 BE B A 3 1329 A
2, BRI E R, 7R R P AR 5 AR 3
PEAES), AT LADC ARt 0 s S AR SR A, ARk ok,
MR T3k J1 2 B AE X Ab SRR TIG 4R,
TR IR SN RS2 42 5 TIG S b BOCHE T A28
Z—, Hom i A e g FH IX R i 3 12247
X ARAE B | SREE T B 1A RE P R R GEE R
N, R B 8 TIG RE S SRR, fEA
[Fi) KA 42 B 2 % 3041 AN 5 A9 A 7 /b B W i
I, BFIT T SFAR T Bl IR X 1Sk L AVRIMPE RE A9 52
W, A B AN Ak s AR B R AR B RS %

1 REFEHESIRETE

BERL A 304L ANE AR AIRN AR , #hsiR AT AR
ERGHE 1R AR B AR 1 mm B ER316L
KRl | BRI L2 A2 8 g 1R .

P 2 T B AR B T R8I A B o7
B EJ7, R A S A B TIG M5 &, e e i 2
FIMR I 35 A S — ks v e s B A T R A
PEAR R, ESIREE /5 2, 3, 4 mm, SRR
S AREERE 99.99 % MG, WK 20 Lemin ', 45
FERLR 140 A, 362238 R 20 mmes ', KR
100 mm e min~ ', 3B M4 mmes ',

15



ML EH

MATERIALS FOR MECHANICAL ENGINEERING

KAeE | F . IRHIR G JE AT 3041 R ANAN R TIG 13535 5k 20 L2 o b AR 09 7

B 1 #EEIKE R~
Fig.1 Shape and size of patch plate
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Table 1 Chemical composition of 304L stainless steel

and ER316L welding wire
ik /

Bt
St Mn Cr Ni Mo N Fe
S04 0.028 0.45 1.61 18.28 812 0.13 0.044 4%
A ' ' ' ' ' ' -
ER316L. 0.027 0.56 1.69 18.30 11.21 2.10 0.039 4
o2 ' R ' ' ' ' -
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Fig.2 Welding process schematic

FREESE UR , SR 2 DD # e BT 048 D7 1) U
JESF S 10 mm X 10 mm X 15 mm f)4: FH3RE , &84T
JE& OIS HEA TR AR B SR H Leica-DMi8c B2
B B 4L, R HATDS FOCUS B X 5 £k
AT A (XRD) #E A7 W) AR 20 153 B, R FH 4 I K, 559
2k, FHBER R 10 (°) e min ™', A 20°~90°,
TAERE 40 KV, TAERR 40 mA. R HVS-
10007 7 2k [C A5 B T I 30 4 v Wb TR 32, i
9.8 N, LREETRI 10 s, P A2 RIEE A 0.3 mm, I 2
D3 RO MR, FEXRAE EAERBUT SN 10 mmX
10 mm X 15 mm A1l #E, SR Versa STAT 3F AU
o2 TAE R B AT R AL a5, IR ATH R (SCE) 1
e 2 R, BATHL AR R A B B, IRE S AR
e, JEE Fl A A I Sk 43480 3.5 Yo NaC LY VAL, 388 3 )
RIS BHATE (ETS ) il A th 2 P Ak it g ik B

16

2 REERESWE

2.1 YHEARK

B 3 AT LAE AN IR 42 Bl i B2  4 k AR g vh
IR 3y A (111).(200). (220 ) 57 11 A7 55 0 A1 S A
(110) At AT . BEETESIRBERG N, y AH(111) &
AT AR A77 S0 e iR FEE 553, S FH (110 ) 7t T P9 A 5 0 it J3E
B, AR y- B B sl i - BR R AR S E
N2 R A 48 S s B MG Il v F ARG K, -k R
AR AR 2 B . BERE RSN IR BRI,y AH(111)
i TALATT SR U 1 B 186 K, Ui I y- L TR di b ST A
/N,

111)
4 mm J(110;) (200,) (220,
X ‘ L
% 3 mm b
2 mm ’
20 30 40 50 60 70 80 90

26/(°)
3 FEHEFNIRE THLIELEH XRD i
Fig. 3 XRD patterns of weld seam of joint under

different swing amplitudes
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Fig. 4 Microstructures of weld seam (a—c) and fusion zone (d-f) of joint under different swing amplitudes
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Fig.5 Electrochemical impedance spectroscopy (a) and polarization curves (b) of weld seam of joint under different swing amplitudes
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Hot Deformation Behavior and Constitutive Model
of Forged 304L Austenitic Stainless Steel

HUANG Jian, PANG Zongxu, ZHANG Jianping, WANG Yong, WANG Tie, ZHOU Bo

(State Key Laboratory of Metallic Materials for Marine Equipment and Applications, Iron &. Steel Research Institutes
of Ansteel Group Corporation, Anshan 114009, China)

Abstract: Single-pass isothermal compression tests (compression to true strain of 0.69) were conducted on forged
3041. austenitic stainless steel with a thermal simulation equipment at different deformation temperatures (900—1 200 °C)
and different strain rates (0.01-10 s 1), and the hot deformation behavior was studied. The strain compensated Arrhenius
model and modified Johnson-Cook (JC) model considering deformation temperature, strain rate and true strain were
established for test steel compression, and the prediction accuracy of the two models was compared. The results show
that with the increase of deformation temperature, the dynamic recrystallization of test steel became more complete,
and was basically complete when the deformation temperature was 1 200 °C, with the formation of many twins. At

-1

the deformation temperature of 900-1050 °C and the strain rate of 1,5 s *, the flow stress tended be stable after the

strain increased to a certain value due to the synergistic effect of dynamic recrystallization and dynamic recovery. At

1

the deformation temperature of 900—1 200 °C and the deformation rate of 0.01, 0.1, 10 s and at the deformation

! with the increase of strain, the flow stress increased

temperature of 1 100~1 200 °C and the deformation rate of 1,5~
first, reached the peak value and then decreased,showing the characteristics of dynamic recrystallization type. The
absolute values of average relative errors of the flow stress predicted by the strain compensated Arrhenius model and
the modified JC model and test results were 4.916% and 7.648%, and the correlation coefficients were 0.993 41 and
0.985 24, respectively; the prediction accuracy of the strain compensated Arrhenius model was higher.

Key words: 3041 austenitic stainless steel; hot deformation; Johnson-Cook constitutive model; strain-

compensated Arrhenius model; microstructure
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Influence of Welding Torch Swing Amplitude on Microstructure and Properties
of TIG Welded Jiont of 304L Stainless Steel Patch Plate

ZHU Jialei', ZHU Wenlei!, JIAO Xiangdong!, LI Shougen', GUO Fangtao', ZHANG Hongtao>

(1. School of Mechanical Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China;
2. School of Materials Science and Engineering, Harbin Institute of
Technology (Weihai), Weihai 264209, China)

Abstract: A patch plate welding test was carried out on 304L stainless steel by acctomatic tungsten inert gas
(TIG) welding combined with swing welding under different swing amplitudes (2, 3, 4 mm) with ER3161. welding wires.
The influence of welding torch swing amplitude on the microstructure,, phase composition, microhardness, and corrosion
resistance of weld seam of the joint was investigated. The results show that the microstructure of weld seam of the joint
under different swing amplitudes was mainly composed of y-austenite and 8-ferrite. With the increase of swing amplitude,
the diffraction peak intensity of (111) crystal plane of y phase decreased, and the diffraction peak intensity of (110) crystal
plane of & phase increased. Under large swing amplitudes (3, 4 mm), the d-ferrite was distributed in a skeletal shape
along the grain boundaries of the y-austenite columnar crystal/equiaxed crystal. With the increase of swing amplitude,
the content of 8-ferrite increased, the content of y-austenite decreased and the grains of y-austenite were refined, resulting
in the increase of hardness of weld seam, the decrease of self corrosion potential, the increase of self corrosion current
density, and the decrease of corrosion resistance.

Key words: tungsten inert gas welding; swing welding; 304L stainless steel; microstructure; electrochemical

corrosion
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