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Abstract Many factors affect the quality of the overlap joint in the laser brazing process, such as laser power,
welding speed, defocusing distance and so on. The influences of wire feeding speed on the overlap joints’ mechanical
properties are studied. The results indicate that a large number of dispersed phases are found in the overlap joint,
which is identified as Fe-Si(Cu). These phases appear as granular, island or petal shape. A joint with best mechanical
property is got when the wire feeding speed is 2.0 m/min. Phases of Fe-Si(Cu) distribute densely in the joint. The
mechanical properties of the overlap joint is best, and is higher than that of the base metal. The fracture occurs in the
base metal. When the wire feeding speed is 1.7 m/min and 2.3 m/min, phases of Fe-Si(Cu) only sporadics distribute
in the joint. The mechanical properties of the overlap joint is worse than that of the base metal. The fractare occurs
at the brazing seam. The fracture mode is the ductile and brittle mixed fracture.
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Table 1 Compositions of Q235 base metal (mass fraction, %)

Chemical composition C Si Mn Cr S P Fe
Percentage 0.08 0.22 0.48 0.18 <0. 015 <0.02 base
F 2 PR CuSiy B2 A OB E0, 70
Table 2 Compositions of CuSi; filler metal (mass fraction, %)
Chemical Cu Si Mn Fe Zn Al p Pb Sn
composlition
Percentage Base 2.41 1.04 0.07 0.0013 0. 004 0.001 0.001 0. 056
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Fig. 1 (a) Picture of laser; (b) sketch of laser brazing with filler wire
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Table 3 Parameters of laser brazing

S | Wire feeding Laser Brazing Defocus
ample speed /(m/min) power /W speed /(m/min) distance /mm
1= 1.7
28 2.0 3500 0.4 0
3# 2.3
2.3 KWERMKTE (AG-25T) L AT R si s .
5 0 BRI 40 I 25 A7
BT PR T B R L 7E S-3400N B BE(SEMD 3 gEHL BNk

M Rigaku X S AT i (XRDY X _E 647408 55—
H 4 i TR B RE S AR LT T RE B R S 5 B

Kl 2 JE Gl WOLAT IR R SRSk B SLIAL.

1003003-2



P

B2 R RIBHE . (0 1 5iEE; (b 2 5ilF; (o 35k
Fig. 2 Topography of welding joint. (a) Sample 1# ; (b) sample 2# ; (¢) sample 3 #
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Fig. 3 SEM topography of welding joint cross. (a) Sample 1# ; (b) sample 2# ; (¢) sample 3 #
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Table 4 Results of EDS analysis (mass fraction, %)
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Table 5 Results of tensile test

Analysis position Si Fe Cu Mn
Point A 13.5 55.33  27.42 3.81 Sample Tensile Fraction
Point B 7.66 57.90 33.19 1. 26 number strength /MPa location
Point C 16. 57 68. 97 8.9 5.56 Sample 1 # 292.7 Brazing seam
M A AT BLR B RO RO B A Fe S0 Sample 22 e Hase metal
Sample 3 # 273.2 Brazing seam
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Fig. 4 XRD results of sample 2 #
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Fig. 5 Statistal results of precipitated phase
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Fig. 6 Macro morphology of fracture of tansile sample. (a) Sample 14 ; (b) sample 3# ; (¢) sample 2 #
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Fig. 7 Simplified model of tensile joint
L7 W] DLE Y 8 A Sk R AT S e
F 3T U I AEAE L8 DE B 3k h R 8L %

Dy WA B 7 T BB 1B B ST DL D Ak
R T RETTIG Y R LT . 45 A 6 (a) Hl (b)),
TR 15 H 3 5 10 A I S B AR AR — L
T VAR AL 2, 98 I SO BT A 1) SR B 9 B
TEFFRHRE T LR Y L T5 A AR BT R . [ 8 R I SR %

H

/

G

Kl 8 Wil os A
Fig. 8 Sketch of fracture path
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Fig. 9 Fracture morphology of samples.
(a) Sample 1% ; (b) sample 3 #
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Fig. 10 Fracture morphology of samples.
(a) Sample 1% ; (b) sample 3 #
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