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Table 1 Chemical composition of base materials and
filler wires

R Ni Cr Mo Mn Si
316L 10.56 17.50 2.07 1.06 0.43

™ _ _ — <0.03

Cult#z — — <0.5 <0.5
307SifE2 8.78 19.3 6.57 0.86
R P S Sn Fe Cu
316L <0.03 <003 Ah 0.05
T <0.01 <0.01 — - Akt
Cufii#z — _ < 1.0 _ Ay
307Sif%  0.014  0.004 bk —
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Table 2 Welding experiment paraments
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Macroscopic morphology of the joints achieved
by two filler wire. (a) the joints by copper filler
wire; (b) the joints section by copper filler wire;
(c) the joints by 307Si filler wire; (d) the joints
section by 307Si filler wire

Fig. 1
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Fig. 2 Characteristic microstructure of the weld prod-
uced by Cu filler wire. (a) Fe-rich spherulite; (b) in-
ternal precipitate
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Table 3 EPMA quantitative analysis results of Fe-rich spherulite

) TER T a(%)
(ACH ] HEAH
Fe Cu Cr Ni Mo
A 10.2 80.4 4.2 1.5 3.6 H He-Cu
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C 66. 1 5.6 18.9 3.9 5.4 a-(Fe, Cr)
D 2.8 95.1 0.7 1.3 0.0 &-Cu
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Fig. 3 Elemental distribution of precipitate in Fe-rich
spherulite
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Various shapes of precipitates in Fe-rich
spherulites. (a) nano-sized precipitates; (b) nano-
sized and bulky precipitates; (c) nano-sized and
coarsened bulky precipitates; (d) bulky preci-
pitates

Fig. 4
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Fig. 6 Morphology of joint produced by 307Si filler wire. (a) weld zone; (b) high-magnification image of orange box in
Fig. 6a; (c) weld/316L interface; (d) high-magnification image of black box in Fig. 6¢
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Table 4 EPMA quantitative analysis results in weld zone produced by 307Si filler wire

TR a(%)

£ A REAH
Fe Cu Cr Ni Mn Si
A 63.6 7.7 17.2 7.3 2.7 1.3 v-Fe
B 9.2 79.5 3.5 4.5 2.9 0.2 e-Cu
C 64.5 2.9 25.7 3.1 2.3 1.0 a-(Fe, Cr)
D 67.5 2.5 23.0 4.6 1.3 1.1 a-Fe
E 67.3 5.6 16.9 6.6 2.5 1.1 v-Fe
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Fig. 8 Fracture morphology and fracture path. (a) frac-
ture morphology of the tensile specimen pro-
duced by copper filler wire; (b) high-magnification
image of zone A Fig. 8a; (c) fracture path of the
tensile specimen produced by 307Si filler wire
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Fig. 9 Corrosion morphology of weld zone produced by
copper filler wire. (a) weld zone; (b) high-magnifi-
cation image of black box in Fig. 9a; (c) Fe-rich
dendrite; (d) Fe-rich spherulites
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Fig. 10 Corrosion morphology of joint produced by
307Si filler wire. (a) weld zone; (b) high-magnifi-
cation image of black box in Fig. 10a; (c) Cu/
weld interface; (d) high-magnification image of
black box in Fig. 10c
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Optical micrographs of weld after immersion
corrosion test achieved by: (a) Cu filler; (b) rela-
tive depth of corrosion in weld produced by Cu
filler; (c) 307Si filler; (d) relative depth of corro-
sion in weld produced by 307Si filler

Fig. 11
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Fig. 12 Polarization curves of base metals and welds
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Table 5 Electrochemical parameters simulated from the
polarization curves of base metals and welds
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