2024 4 % 53 & = 17 ¥
Vol.63 No.17 2024

Hom 11
Hot Working Technology

g ISSN1001-3814
CN61-1133/TG

SIA#A: BEA, EFER, FEK, F. 0345B 4] MAC 12 5 Bt -MAC Z 42Xt aF 55 [J]. 2w T T 7, 2024, 53(17): 38-41.

DOI: 10.14158/). cnki. 1001-3814. 20221042

http:/www.rjggy.net  rjggy@vip.163.com

Q345B ] MAG 1R 5H5-MAG H &IERT HLH 5L

B, R FER? FRHES?

(1. ELATZEPBEARAE, T &L 063020;2. &L T8 8 s RAFLHARASE, T &L 063000)

W E . 4mm 8 mm JEEAY Q345B ik M4 Hl #EFT MAG 15 Fi L -MAG B & 169 T 2. W 5% |, 23 Hr 18 4% 1l
JE K i KR4 2 Sk 22 W AR B A il RN A il 14 RE L 25 SR W R AH G TR R MAG 12 0Ot -MAG B & 45 RE % 55 81 5. [ 47
I JCHAR AT B e R E B g R IR R BCR R & — DL R E AR R U8 MAG 11 22%~27%;
TR I AN IR S T AR AR I B3 00N 5 K5 Sk B B P A0 S il 14 BB B R, T S PR TRR L SR

KW :MAG 12306 -MAG & & 45 ; 8L 5 XU A IR T2

FE 5 ES . TG456.7 SCHERFRIEAD : A

Comparative Study on MAG Welding and Laser-MAG Hybrid Welding

of Q345B Steel
CAO Shijie', BI Xuesong’, LI Zhibo’, HOU Yanxi’

MEHS:1001-3814(2024)17-0038-04

(1. Panasonic Welding Systems (Tangshan) Co., Ltd., Tangshan 063020, China; 2. Tangshan Kaiyuan Welding Automation
Technology Institute Co., Ltd., Tangshan 063000, China)

Abstract: MAG welding and laser-MAG hybrid welding process tests were carried out respectively for 4 mm and 8 mm
thick Q345B test plates, the weld forming was analyzed and the macromorphology, tensile property and bending property of
the welded joints were detected. The results show that compared with the conventional MAG welding, the laser-MAG hybrid
welding can realize one-side welding and back side free forming without back plate, the welding speed is significantly
improved and the welding efficiency is doubled; the consumption of welding materials 1s only about 22%-27% of that of
MAG:; the welding heat mput i1s small, and the workpiece deformation after welding is significantly smaller; the tensile and
bending properties of the welded joint are qualified and meet the requirements of practical engineering application.
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Fig.2 Schematic diagram of welding grooves (mm)
1.3 K37 i%

AT HAM MAG B O -MAG B 618 T2
Kt 5T, R IE R I R AR E | SR E SN RUIE R4 T
2280, WAR 2, 1 RHE R Sk A WL B A L S W
SO, i F A IRRE | 7 WDW-300E 7R AL 42 il e,

&1 WBMERELHIUFERS(BED L, %) T1FHERE

Tab.1 Chemical composition(wt%) and mechanical properties of test plate and welding wire

R C Si Mn p S Cu R./MPa A (%)
Q345B it =0.24 =0.55 =1.6 =<0.035 =<0.035 =0.40 470~630 20
ER50-6 § % 0.06~0.15 0.80~1.15 1.4~1.85 =0.025 =0.035 =<0.025 =500 =22

x2 BEIZSY
Tab.2 Welding process parameters
MY | HUR /mm| 22 | BOCHER KW | IR R /A | 25223 /(me-min™) | £33 E /(mm-min™) | #50A /J-cm™) | BB EJE /(g-cm™)

4 1 - 260 8.5 600 0.77 1.22

MAG % 1 = 260 8.5 500 0.91
8 2.97

2 - 300 10.4 600 0.96
o MAG| 4 1 3.2 180 5.3 1500 0.27 0.28
GRS 8 1 3.8 280 9.6 1000 0.72 0.83

TE « v A A28 RSB R A 00 T B BRIE T BME ;i B e R O A28 TR AR BRI K G

.39.
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Fig.3 Test photos of deformation of 4 mm thick specimens
after welding
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Fig.4 Weld photos of MAG welding joints
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Fig.5 Weld photos of laser-MAG hybrid welding joints
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Tab.3 Tensile test results
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Fig.6 Photos of typical bending specimens
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Tab.4 Comparative results of process parameters
and joint performance

Z K 4 mm i 8 mm R
T3 51k MAG oM MAG |5 &%
e [JEQ mm [HB) | TIECERE) | VIE | YIE
PR 4E O (s-m™) 100 40 220 | 60
MG A /(kJ-em™) 0.77 0.27 1.87 | 0.72
AR K /N B | b
AR T A E 7 yis oy yis
HiFE i /(g-cm™) 1.22 0.28 2.97 | 0.83
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