Jun. 2026
Vol. 46 No. 6

FERN I SO (L &
SPECIAL CASTING & NONFERROUS ALLOYS

TIG BRI ZX AN R & B IFEELAARF I

FiE#H' wHEME TE£R' KITIF'
(1. AAE L FRAEMFFE,TIE 442002; 2. LA E L LR AR LM TEFTELEZLR T, T
3B 4420025 3. Ak AR AR A A IR F) 3R 442002)

WL EAHE

W E ORMEREN1.2mm ) ERA0A3MEL SE AN E TIGHEEHE T2 S T 5A02 87 A 4 A Q235 1 53 Fh e Sk A RG%E 4% . T8 L
FHAAH BB COMD F 5 LB (SEMD MIEE AL (EDS) , WA AT R 45 3K B WUE 50 SRR AR o 5 SRR W], 2R U 30 4 by R 109 1 S ial B
FE KRS X S R 24 680, TOUE VR T 4 R A AR R AR A U M RE O T R W T8 42 B R A SR 5 40 A DA B i X 32 3RS R A R R A
), W4 DX 2 20 a- ALSE Sl A D AL-STEE 20 20, AL-STEE IS 51 3 A 7E - AL S T S X RE I ALR Fe Ji 15 %6 50 2 A8 B8,
N2 B Fe- Al & J8 a4 &80, 5500 8000 12320 FeAlLGb &4, 5234800 L FeALAL &80 8 3.

EKEIR B/ MEMER B S BALEY ; B

HESEE TB331;TG146.21 XHkIRERS A DOT:10.15980/j.1222.Y 20250011
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Abstract: ER4043 welding wire with a diameter of 1.2 mm was selected to achieve effective connection of dissimilar
joints between 5A02 aluminum alloy and Q235 steel through different TIG melt-brazing processes. The macro mor-
phology and interfacial characteristics of brazed joint were observed by metallographic microscope (OM) , scanning
electron microscope (SEM) and energy dispersive spectrometer (EDS). The results indicate that intergranular cracks
are observed in the fusion zone of joint specimens without metal powder coating, and the weld formation of specimens
pre-coated with metal powder is superior to that of ones without metal powder coating. The heated grains in the heat-
affected zone on the aluminum alloy side tend to coarsen. The weld zone is composed of a-Al equiaxed grains and Al-
Si eutectics structure, and the latter one is uniformly distributed on a-Al grain boundaries. Al and Fe atoms near the
interface region are diffused along the interface layer, leading to various Fe-Al intermetallic compounds, where FeAl
compounds are generated near the steel side, and FeAl; compounds are generated near the aluminum side.
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Tab.l Chemical compositions of base metals and welding wire %
fi 42 Wy
s Cu Mg Mn Fe Si Zn Cr Ti Al C S
5A02 <0.1 1.8~2.6 0.2~0.6 <0.4 <04 <0.2 <0.05 <0.1 At — —
Q235 — — 0.3~0.5 Ak <0.3 — — — — 0.14~0.2  <0.03
ER4043 <0.3 <.0.05 <0.05 <0.8 4.5~6.0 <0.1 — <0.2 N — —
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Fig.1 Schematic diagram of welding
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Fig.2 Formation image of aluminum/steel welding joint
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Fig.3 Cross sectional morphologies of aluminum/steel welding

joint
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Fig.4 Interfacial microstructure of specimen on steel side with

different welding processes
A ST 2L RS AR Y TR AR Sk B ) A
AE 1005 0 4 J A9 2R 119 JL2H 1A v 289 0K 3 Ak [
L0, N 1T Ul BT R 00 < e B R R AT B AN T AR R e
PR L B9 T 2 PR

: %AVSOm
A5 R e by KT B X AR & S R

Fig.5 Interface point scanning of welded specimen on steel side

before metal powder addition
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Tab.2 Interface point scanning of welded specimen on steel side

before metal powder addition %
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Fig.6 Microstructure of specimen on steel side with different welding parameters
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Fig.7 Scanning positions and EDS results of joint interface
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Tab.3 EDS point scanning results in Fig.7 %
™ I
fir Al Fe Si Mg Mn O C Ag
A, 4479 4528 3.5 — — — 6.43 —
A, 59.08 18.19  0.59 — 0.18 17.78 4.19 —
A, 59.23 17.87 0.29 — 0.29 19.85 1.65 —
A, 92.73 0.94 0.76 1.23 — 3.46  0.71 0.18
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Fig.8 Microstructure of fuzed zone on the aluminum side
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Fig.9 Welding defects from different conditions
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Fig.10 Point scanning positions at welding zone
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Tab.4 Point scanning results of welding zone in Fig.10 %
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