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Chemical compositions of materials (wt. %)

Al \Y% N H O Ti Pb Zn Cu

Table 1
g Cr Ni Si Mn C Fe
304 SS 18.0~20.0 8.0~12.0 1.0 2.0 <0.03 #it
TC4 0.1 0.3
ERCuNiAl 6.0 1.0

5.5~6.8 3.5~4.5 0.05 0.01 0.2 &&

8.0 0.038 0.003 ¥t
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Fig. 1 Schematic diagrams of CMT welding TC4/304 SS
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Fig. 2 Weld appearance of TC4/304 SS lapped welding
joint. (a) front surface; (b) back surface
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Fig. 3 Schematic diagrams of the cross-section of
TC4/304 SS lapped welding joint
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Fig. 4 Microstructure of TC4/304 SS lapped welding joint. (a) weld metal; (b) interface I; (c) interface Il; (d) magnified
zone A in Fig. 4c; (e) magnified zone B in Fig. 4c; (f) magnified zone C in Fig. 4c

x2 E4HENXIEH EDS TEAR (BFHE, %)

Table 2 EDS elemental compositions of various locations in Fig. 4

X3, Cu Al Ni Fe Cr Ti
1 77.4 14.6 3.3 3.0 0.8 0.6
2 7.0 9.9 4.5 54.8 16.2 6.5
3 76.0 13.8 4.5 4.3 0.7 0.5
4 7.6 9.0 5.0 60.5 15.5 1.1
5 22.4 8.8 2.9 13.1 2.6 49.6
6 22.5 12.3 2.1 2.0 1.0 59.9
7 17.3 11.1 2.2 7.9 2.9 57.9
8 32.6 16.2 5.0 12.6 1.5 31.7
9 27.3 9.7 2.5 6.8 1.7 51.8
10 81.9 12.7 1.0 1.6 0.6 1.4
11 19.0 20.9 18.5 15.4 1.0 24.9
12 8.1 5.5 2.0 27.3 14.4 39.0
13 49.6 14.3 3.1 3.4 0.9 28.4
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welding joint. (a) the formation of liquid metal;
(b) the reaction of liquid metal; (c) the solidi-
fication of liquid metal
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Table 3 Reaction formula during the formation process
of TC4/304 SS lapped welding joint
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1 CutAl+Ti+Fe+CrNi—Ley a1 Tipe.crNi
) Lecu,almiFe,crNi—LeuartLeecranca, Nt Lee cralcunit
LeutiaLretLricoalnifeLriFe.crLricureLricuartLricu
3 Lee cral.cuTini—Fe-Cr-Al-Cu-Ti-Nifb 54
4 LFe,C,)ALCu‘NiHFe-Cr-Al-Cu-Ni{ké%
5 Leya—BtCu, p—y,+CufliCuty, —a,
6 Lee cr.alcuTini—Fe-Cr-Al-Cu-Ti-Nifb 54
7 Ley1ialre—Cu-Ti-Al-Fefb 54
8 LTi,Cu,A1,Ni,Fe—’Ti'Cu'Al'Fe‘Ni/pCé%
9 Ly reci— Ti-Fe-Crib &4
10 Ly core—Ti-Cu-Fefb &%)
11 Ly coa—Ti-Cu-AUL A W)
12 Lyi.cu—BTi+Ti,Cu., PTim>aTi+Ti,Cu
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Fig. 6 Comparison of the tensile strength for TC4/304
SS lapped welding joint and other related joints
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Fig. 7 Microhardness variation of TC4/304 SS lapped
welding joint. (a) schematic diagram of micro-
hardness measurement position; (b) microhard-
ness variation along the black arrow in Fig. 7a
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Fig. 8 TC4/304 SS lapped welding joint. (a) the fracture
mode of the joint; (b) the fracture side of the joint
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Fig.9 XRD spectra of fracture TC4/304 SS lapped
welding joint
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Fig. 10 Microstructure of TC4/304 SS lapped welding joint after artificial seawater solution immersion test for 30 days.
(a) weld metal; (b) interface [; (c) interface II; (d) magnified zone D in Fig. 10b; (e) magnified zone E in Fig.

10b; (f) magnified zone F in Fig. 10c
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Table 4 EDS elemental compositions of various locations in Fig. 10

X35 Cu Al Ni Fe Cr Ti 0
1 7.9 10.5 3.3 33.3 8.0 4.1 31.4
2 61.4 16.2 3.7 3.6 0.4 0.8 12.3
3 54.9 7.7 1.5 5.5 1.5 1.2 26.4
4 5.1 7.2 3.7 55.2 15.3 0.3 10.8
5 31.3 4.8 1.6 10.0 3.0 0.1 48.2
6 9.4 18.9 4.4 1.8 0.2 - 63.0
7 7.2 10.5 3.9 52.3 11.9 0.6 10.0
8 24.8 4.9 1.3 2.1 0.2 7.8 58.9
9 19.9 4.7 1.1 0.9 0.2 32.5 40.4
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