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Dissimilar Metal of K418 and 42CrMo Full Penetration Laser Welding
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Abstract

other parameters on the full penetration laser weld seam of K418 and 42CrMo were experimentally investigated using

The influences of laser welding velocity, flow rate of side-blow shielding gas, defocusing distance and

continuous wave Nd* YAG laser. Results show that the asymmetric cross-sections of weld seams exhibit X shape or
T shape. With increasing welding velocity, the linear heat input and dimension of weld seam decrease, and the shape
of it changes from X shape to T shape. Meanwhile, the rate of change in dimension of weld bottom region is larger
than that of weld top region. The change of the top surface width of the weld seam is small under the condition that
defocusing distance changes within the range of Rayleigh length; the top surface widths of the weld seam increase
quickly under the condition that defocusing distance changes out of the range of Rayleigh length with enough density
of laser power. The high-quality of weld seam with constant 3 kW laser power and 35° angle of side-blow shielding gas can
be obtained by optimizing welding velocity, flow rate of shielding gas, defocusing distance and other parameters.
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2.1 EIGHH

MR AR EEERE A4S K418 A4 AE M
42CrMo, JB B 3.5 mm, HALF 5 NER 1 MR
2 (B R RE B (w).

F1 K48 ERB 7 (REH¥)
Table 1 Chemical composition of K418 (w)

C Cr Mo Nb Al Ti Zr B
0.08~0.16 11.5~13.5 3.8~4.8 1.8~2.5 5.5~6.4 0.5~1.0 0.06~0.15 0.008~0.020

Mn Si P S Fe Pb Bi Ni

<0. 50 <0. 50 <0. 015 <0. 010 <1.0 <0. 001 <C0. 0001 Bal.

%2 42CrMo L ER 7 (REH )
Table 2 Chemical composition of 42CrMo (w)

C Cr Mo Mn Si P S Fe
0.38~0.45 0.90~1.20 0.15~0. 25 0.50~0. 80 0.20~0. 40 <<0. 040 <<0. 040 Bal.
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Fig. 2 Schematic diagram of the experimental setup
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Fig. 3 Cross section of K418 and 42CrMo laser full

penetration weld seam
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Fig. 4 Schematic of cross section region dimension

of weld seam
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Fig. 5 Influence of laser welding velocity on cross
section region dimension of weld seam

(P=3kW, AZ=0, Uy =15 L/min)
metal vapor laser beam

and plasma__ IJ N h_f_d
liquid metal P

-—
thermal <
c()nductlvnv -

““““““ﬁ LJ

metal vapor <7
and plasma

laser beam of full penetration keyhole

B 6 BObor B IR A IR AR PR A4 o 3 3 e AR
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welding pool for laser full penetration welding
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Fig. 7 Influence of side -blow shielding gas flow rate on
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