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Study on the microstructures and properties of AA-TIG welding joint
of 2.25Cr1Mo0.25V heat-resistant steel and 304 stainless steel
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Abstract: The dissimilar steels of 2.25Cr1Mo0.25V heat—resistant steel and 304 stainless steel pipe were weld—
ed by arc-assisted active AA-TIG welding, and the microstructure, hardness and mechanical properties of the welded
joints were analyzed. The results show that the AA-TIG welding can weld through 2.25Cr1Mo00.25V heat—resistant
steel and 304 stainless steel at one time, and get a well-formed welding joint. There are no welding defects such as
cracks at the weld seam, and all elements at the weld seam are evenly distributed in the horizontal direction of the
weld seam. In the weld zone near the base metal on both sides, there is a certain gradient of Cr, Fe, and Ni elements,
but there is no obvious segregation. The hardness values of the base metal areas on both sides of the welded joint are
relatively low, reaching their maximum in the weld area. The hardness fluctuation range in the weld area is between
400 and 489 HV, and the final tensile specimens are all broken on the 304 base metal. The average tensile strength
obtained is 406 MPa, and the maximum tensile strength is 542 MPa.

Keywords: arc—assisted active AA—Tig welding, microstructure, mechanical properties, 2.25Cr1Mo0.25V

heat resistant steel, 304 stainless steel

S K M Cr-Mo W AF KL ] 3 ¥, & oW R M

SRR A BT TR A e 2-25CrTMo0.25V A (RAT Tz bR AS T
MU 7 A 7 e KA e TR e e TR R 2ok MM AT R R
R E AT R SR A g VTR OB kR i TR B A B

Wt B #:2023-12-20
fE% B2 3R, (1989-), %, TAE T, & BB HUA I bk AL 38 07 T 00 51 23



o 38 o TIACH TR T R TR YR A AT VERE 1 2.05CrIMo0. 25V AL 304 N ER 1 AA-TIC SRR A1 T pERERIL 5 30 4556 1

b, AN REAE T AR TR G 2 S PR A, IR, s 250k
A1 SR L ) 8 4, e R PR EE M R 35 R &5
FR SR L I S A 1 4 AT SRS R 2K

U BEX AR S R Y KRR )R, AR 2R
F GMAW 7 [a] B 47 v VS8 B AR L TR
St OGRS TP T R maise. (B
X FARMP AR R, 8 H TR R AR SE A AL
DR ARME R FH X 88 7 ok SR 5 th T U 4 4
R RG22 T2 A a0 0 T A AR AT
Al AR R R B A S e A AR T
2SR FIR A il B IR I it T A
)R, AR GG R T B B2 S . TERZ
T OL T )28 e S B /NI o, A i o 22
RTEIA S LRI RCR 4T

SV BTG 4 TIG #:( Are assisted Activating
TIG welding, R AA-TIG &) #E T 25 He
e — R BURE v . B A AT AU
e AA-TIG Fi4, EHIICR FILE A ORI, ST
IR (Ar+0, ) TRA MG , PRSI ] AT,
TN AL P A 5 LA it P RS R i
T gl , (R IR ARG N o AR I b 3
FRIETE SRV TIG R 455, AT AE K HL U
FI o P R X 3 ~ 12 mm JE AR TG T T
I 1, S A5 ERLTATE AT Y , AR 1

H TIG TR AL P2 ORI A B, Sl T
BRI PRI TS 00 A9 T AT X R TR AR
AIF 2 AN [R) T P ) S5 () . 55 8 B TIG JEAH B,
AA-TIG PRI ARG TR A = e s
G AL ARSI NS 2

J T WF5E 2.25Cr1Mo0.25V i #4584 5 304 45
PR S A L T2 VERE R - A T )
2 REI | AL ST TR YRS B R A
D, AR SCR FH HL 9IRS B T35 1 AA-TIG 45 5 1%
2.25Cr1Mo0.25V fiit K Al 304 A 55 8445 U4 1 5 Fl
BRA R FE X R S A AU R S RE A T T IR
AG3HT
1 REEFHERFE

RIS M BLR F 2.25Cr1Mo0.25V i #84 Fil 304
RN, HAL AR s 1 32 ok, ARG HE
¥ h ®48 mm (FMME) x 6 mm (JEFE) x 150 mm
(KB A . FEHIICR OTC ol ¥ kkds il m v fe
22 LW 9 TIG ik v & HL ACCUTIG 300P, 5 Bl
H1 3R F OTC 4807 3 IGBT 33 4% 14 i) 52 B i ik
MTIG K E2 ADP400™, 1758 HLF SR FH 13 HE Bl Bl
PWM SR gl 42 i AR 42k

SRR S X AR TR TS 25 bR e 1h AL
SRIG TG QBT S T 238N 3
JIi7R o

F1 2.25Cr-1Mo-0.3VLZEmH (RENHL, %)
Table 1 Chemical composition of 2.25Cr-1Mo-0.3V (mass fraction,%)

g c Si Mn P K} Cr

v Nb Ni Cu Ti B Ca

(%) 0.11-0.15 <0.10 0.30-0.6 <0.015 <0.010 2.00-2.5

0.90-1.1 0.25-0.35 <0.07 <0.25 <0.20 <0.03 =<0.002 <0.015

R2 304 REFEMUZERGD RESFE, %)
Table 2 Chemical composition of 304 stainless steel(mass fraction,%)

b2 m sy C Mn Si

P Ni Mo Cr

% 0.02 1.69 0.33 0.001

0.02 11.1 2.4 18.33
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Table 3 Welding process parameters
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Fig.1 Macroscopic morphology and microstructure of welded joints
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Fig.2 Element distribution curve near the weld seam
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Fig.3 Upper layer hardness curve of weld seam
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Fig.4 Hardness curve of the middle layer of the weld seam
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Fig.5 Hardness curve of the lower layer of the weld seam
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Fig.6 Strength curve of tensile specimens

¥ GB/T228-2002 i i S T Bl A i i i 3
B, DEFFRARRERS, A R LR AR 6 TR .
I AR FEBR T TE 304 BEAE b S-SR o i
406 MPa,fie K [HTH 58 B Ry 542 MPa 7] UL, R H
AA-TIG FEHE4E 2.25CrIMo0.25V 1 304 £ &5 4k 15
T U A B, A XA A R RH SR R B )
.
3 it

(1) FH AA-TIG h 523 T 2.25Cr1Mo0.25V it
PANFN 304 ANEEIN ST Fh AR R SR A g 2 MR e sk
JRIY R 3 L B0 o7 SR B AL TO IR R B 5
JRAZ I B [ ESH 43 DN 3 R 7 300 B Ak 34 T 3 4
A IR IREE ST DRI A SR .

(2) S ITCAESREE AT Ty 1 3 A 4 5] AERE IR
WMIEEBE AR SE X, Cr L Fe | Ni JGEA —E MBS
FE,C &y BB AR Ak e B i 2R

(3) K23 PR ) B oA B AR, TR AR BE X
ST e K 5 NIRRT AR X el el i O
SR AL, H% ST A 400 ~ 489 HV ZJh] . fx
S FE RSN FE 304 44 I, SRR R
406 MPa , Fz KT8 A 542 MPa

B Lk

[1] BBetF EAH A 2 s
&ﬁﬁﬂm&%k%mm

[2] 2= H. W #4455 K440 PPCA—TIG 1R 4 3k 40 92 A
BERD]. 2 M # T K 52,2023,

WO 6 FHE4 J, T ZL TR

(F#HF44W)



F30EH 1

FER B - 45 -

3.5 B AL 2 3t o 18] 4 e v

L83 AN [R) A A P 2 i A 4 S i ot ) ok
fiE S LA IG5 T LA A P B B N 2
W GB/T4334.5 B XA [a] F Ak 34 2 5 9 3 itk
178 R — B 2 4 5 ik s 58, a8 i e R R A7
650 C x 2 h HfL AR, {56 A A o R 2 3k
B 1] 16 b JE 0l 58 B =2 S AR BETE 10 5 OR B T
WER e BRARZS FEE AL AL BT | [5 HAAb FE 2 F5 1
TRFE R AEE S £ 7 0] J ol A 2R

4 it

(1) 347TH ANGEIAERE Ak S 75 Ak R b P s
WA P AR R R R IR L WA ) 7 A A
W4 , 2 FHER BB ENiCrCoMo—1 K243 | 4 78 4 @ it
ARTCRBE R, 16 R IR BN 2 7= AR R R AR AR Y
FEAR IR R R R T A B A | B
e TR, BRI T 2B BB A7

(2) SRFZARSARAAR S 347TH S5 16 & Jd
(ITCR KA TP 8 (AR S U B T Jgg okt
PERE AR . SAALUIIFAHICER .

UERT O, R R PR SE AR A 7= A 1 TG 2 O A5 4
T3 2 2 R BB I A i J S S M P
(3) 347H f=ihic B FCAR GBS )™ i 5 2k A 7
[T VA Ak AR Al A BRI, 396 D58 24 A4 A A
SR —Fh AT A PR ik
B3 30k

[1] 2R EZF8 EET T 585 EEMERN T POLM
#HE & A AT AT R[] P B AL TR 4,2020,22(03):
45—48+44.

[2] K. B IR A Manaurite900 %) %7 & W4 M 69 B 22 [D]. 2
N 22 T K 52,2009..

[3] BAEZ 3§ B4k F AR A ARG AR AT 52 [D]. 25 K 2,
2019.

[4] P B iy SRR 45 M 3 304 4540t R4 Ak Ak
#% v [D]. £ B2 T K 3 ,2019.

[5] K %5k NI 47 4 4 22 T 27 B L 1T BedF S 69 A 4 [ D).
HI T K 2014,

[6] %) & B Sk WS WX B4 AT 2 [D]. i AR
X 5,2018.

(E3EF397)

[3] %) A& F E36 5 304 51 AP 2 B M AF 442 k40 20 5 M AL AT
R [D]. B TARFE KK F,2015.

(4] R &AW AR Y TR 4R W IAAR B T b TIG IF 45K 4127
B AT 7 [D]. 2 M 2 T K 5,2020.

[5] /% x| A& ABA W IK AA-TIG A F AT AFFR[D].
2 M T K 5,2013.

[6] ARIGHE, 2= /R BRHE, 5 .60mm JF Q345 4R T RT3

ek 0 AR IR BT JE AR (] AR AR A 2017 ,41
(11):59—62.

[7] A AR BAR R AR AR T RT3 K 7 2L ) F AT R
[D]. L TA2H KK 5 ,2016.

[8] 3 % . TP347 40 & 14 3k AL 2 Ao B GL BT 5
[D]. 291 3 T K 5 2022.

[9] & Ui A2 AR e b 22 AR T B =) K AL BT 50 [D]. %
RIE TAZ K F,2019.

A SR

4340M ki

4340M FNFE K JEOA () 4340 HX (A 24 F TS SNCM439) i i Si 25 41 3 5] 1.6% , 1655 1 S PR i ik AL A
CEIIR T JHE I TR, S T Rl B B TSN T D VIR . AT RENG P LS SR T RRAIC, MR A
P51k, R FH L2 TN s I 5 1) R F A I 2 R I o 0, — T DA S B AR B 4 L e 22 M R BRI
A340M B 2E 77 4 5 i R Ak 2 84 C 0.42% , Si 1.52% , Mn 0.63% , P 0.009% , S 0.002% , Ni 1.90% , Cr
0.86%, Mo 0.41%, V 0.08%. =5k = #)4K 4340M F- 22 AR CHLE K4 HL



