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Laser Penetration Brazing of Brass and Low Carbon Steel

PI You-dong, DONG Peng, YANG Wu-xiong, XIAO Rong-shi

(Institute of Laser Engineering , Beiijng University of Technology, Beijing 100022, China)

Abstract A continuous wave (CW) Nd: YAG laser with a output power of 1 kW was used to join H62 brass and
20* low carbon steel with a thickness of 2 mm. The focused laser beam with a diameter of 0. 3 mm was irradiated at
the brass side of the butt joint. Thus the brass was penetratingly melted and interacted with the solid steel to form
a brazing joint. The brass is penetratingly welded, and the low carbon steel is brazed. This process is called laser
penetration brazing (LPB). The interfacial characterizations of the joint were investigated by metallographic
microscope, scanning electron microscope (SEM) and energy dispersive X-ray spectroscope (EDS). The results
show that the element diffusion and solution occur and metallurgical bonding is achieved between brass and steel.
The width of the interaction layer is about 3um. The brass weld is harder than that brass substrate and the failure
occurs at the brass substrate but weld judged from the data of bursting test. The mechanic performance of H62

brass and 20¥ low carbon steel butt joint by laser penetration brazing can meet the demand of industrial application,
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Table 1 Chemical compositions of materials
(weight percent)
Zn Pb C Cu Fe
Brass 40 2 — Bal -
Mild steel - -

x2 MR EEWEMERE

Table 2 Physical properties of materials

Melting point

Specific heat

Heat conductivity Linear expansion

/C /(J/ (kg « K)) /(W/(m + K)) coefficient /107¢ K™!
Brass 950 384 104. 7 17. 8
Mild steel 1460 490 47 11.16
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Fig. 1 Appearance of weld seam
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Fig. 2 Cross section of weld seam
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Fig. 3 Experimental setup of laser penetration brazing
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Table 3 Welding parameters

Laser power /W 1000
Welding speed /(m/min) 1.0
Offset /mm 0.1~0.2
Focal position Work face

Local protection gas /(L/min) Ar 15
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Fig. 4 Appearance of the weld seam of laser

peneration brazing
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Fig.5 Cross section of the weld seam of laser
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Fig. 6 Interface between brass weld and brass
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Fig. 7 Interface between brass weld and steel
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Fig. 8 SEM picture of the interface

i 1 1 8% (SEMD WL 2% 42 4% 52 R Ak 4 — Ul
FEteol, mE 8 fras, R4 & R RRARE
FRR. AR THRATEGEITRIA, KA
T X HHREEIEA BTN (EDS), il & T 124 54 R
b EFARFEALE Cufl Fe TEME A HBHR. T
RAN M LH N ERKEA40 pm & 9,18 10 ik
B o X Gt £ B8 3 20 A I 2 JT R R A B9 L B

reaction layer

" —e— e
h . . = Cl
an
steel \- weld
*
* % *
- ¥

-20 -15-10 -5 0 5
Position /um

Ko HReESWATEMETRL DM

Fig. 9 Elements distribution on top of the interface
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Fig. 10 Elements distribution below the interface
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Fig. 11 Hardness distribution curve across the joint
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