'bg' % ﬁg@ﬁﬂ% Toesearch I,

arer

SUS304/Q23B MERB A& E SR IEE MAL - CMT
EeIR+ENERIHAAR %

EEEC, =4, B, BE S, TRRY, =M, BAEE'
(1. A HMNEERFEAT, A T35 721008,2. BRA MK ASTEM TREATR AL, BRE T35 721008,
3. LBRUEMAMRNEHEERAT, L8 200041 4. KEHAASTE—Fom/, B EX 716099)

M KHHOE - CMT 545 + BRI KR 4% T 22X SUS304/Q235B X4 Jm 1 4 5 G WR e s 247 1 A =il , A F OM, EDS 5% 1
EEEREMMAZIFE LG 2 ouR o An , RN RS T IR ek 19 Ty 2 RE A i kg . &5 R R W] RS &l 6, &0 R
FRERAR, AR AE (CMT X)) oW ZH 2008 TR AR + BRI + BT b Al YRR AR (LBW X)) SO 2 2000 IR IR + BRAK +
A, Q235 B JEJR IR L2 O A ZUNBR AR + BROGIA SR e Sk pipiom BEF ¥ {E 0 451 MPa, - 10 “C R K48 K PGz e X A9 vl W 1A e
FOFI(ESN B R 167 1 F1236 T, Rk T2 F5 25 180° f A i JC 28 (25 %h B 45 mm) | AREEAE B 5= FR 285 HV10 5 i ] 8 kst
W AR S R AE S il 180° fir {1 JC RS (BRI EAE 4 mm) o SUS304/Q235B X4 Jiif & & 5 IR EHOL - CMT 258 + L IUR £
Sk B 2T BE XY AT B A SR HERY 22K, BENE T 2 DX HH K ik AR i) e K

BUFT = DO AL Ge e A4 1 XU IR, R 1306 - CMT RS0 () + SRV (ZM R ) 1Y 2 Z5%F SUS304/Q235B X4 & 16
&R ERIEE AT B 7Y + VBRSPS, /N TN MR AR B S, A RO T T AR — A5 4
BB TUR MR S kB A )2 — IR SE S S oe R Yt A RS 1N MR SR S BEAH Y = A 3R T 1 AR R Sk I ZR B PR RE

KEWE: HOL - CMT Z 5457 SUS304/Q235B 5 XU i & B A URHEE 5 WOLZHZL 5 dnlal Ji T
RESZES: TG456  XHEFRIZES: A doi; 10.12073/j. hj. 20220408002

Microstructure and properties of welded joint of SUS304/Q235B bimetal metallurgical
clad spiral pipe by laser — CMT hybrid welding and submerged arc welding
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Abstract: Trial production of SUS304/(0235B bimetal metallurgical clad spiral pipe were carried out by welding process of laser-CMT hybrid
welding and submerged arc welding. Characteristics of microstructure and alloy element distribution of welded joints of the clad pipe were stud-
ied by OM and EDS, and mechanical properties and corrosion resistance of welded joints were also tested. The results showed that alloy compo-
sition of weld was reasonable and dilution rate of alloy element was low. Microstructure of the internal weld ( CMT area) was austenite, ferrite
and carbide precipitates, that of the internal weld (LBW area) was austenite, ferrite and martensite, and that of Q235B base weld was ferrite
and pearlite. Average tensile strength of welded joints was 451 MPa, and average impact absorbed energy of weld and heat affected zone at
—10 C was 167 J and 236 J, respectively. There was no crack on the tensile surface of 180° forward and back bending of welded joints ( ben-

ding shaft diameter was 45 mm). The maximum hardness of weld was 285 HV10. After intergranular corrosion test, there was no crack on the
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tensile surface of 180° bending of pipe body and weld ( bending shaft diameter was 4 mm ). Weld joints of SUS304/(235B bimetal metallurgi-

cal clad spiral pipe by laser-CMT hybrid welding and submerged arc welding met requirements of relevant standards and application require-

ments of drinking water delivery engineering.

Highlights . Different from double-sided submerged arc welding method of traditional spiral welded pipe, welding process of laser-CMT hybrid

welding (internal welding) + submerged are welding ( external welding) was adopted to weld SUS304/(0235B bimetal metallurgi-

cal clad spiral pipe, and “Y + V" shape welded joint was formed, which reduced overlap between the inner and outer welds, ef-

fectively controlled dilution of alloy elements on the side of stainless steel cladding weld and excessive encapsulation of alloy ele-

ments on the side of carbon steel base weld, avoided generating high hard phases in the inner and outer welds, and improved com-

prehensive performance of welded joints.

Key words: laser-CMT hybnd welding, SUS304/0Q235B, bimetal metallurgical clad spiral pipe, microstructure, intergranular corrosion
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