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Experimental investigation of the effects of laser parameters on the strength and
size of the weld nugget in laser spot welding of stainless steel sheet 316
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Article Information Abstract
Original Research Paper Today, laser welding technology is one of the new methods in manufacturing. Laser spot welding is used to
Received: 15 April 2021 connect thin sheets of austenitic stainless steel in the manufacture of kitchenware. The strength and size of the

First Decision: 26 April 2021

Accepted: 7 July 2021 weld nugget are two important parameters in determining the quality of laser spot welding. In this study, thin

sheets of stainless steel 316 with a thickness of 0.7 mm were laser spot welded. To perform this welding, a

medium power Nd: YAG laser welding machine was used and the effects of effective laser parameters on the

Eaes)::vgggts Welding strength and size of the weld button were investigated experimentally. Laser frequency at three levels of 5, 7
Weld nugget and 9 Hz, peak laser power at three levels of 1670, 1750 and 1800 W and pulse ON time at three levels of 6, 8
Weld strength and 10 milliseconds were selected as parameters and test levels. Taguchi L9 method was used to design the
experiments. The experimental results show that with increasing laser power, the diameter of the welding
button decreases, with increasing the pulse ON time, the diameter of the welding button first increases and
then decreases, and with increasing laser frequency, the diameter of the welding button decreases and then
increases. In addition, with increasing pulse ON time and laser frequency, the strength of weld nugget
increases, and with increasing laser power, the strength of weld button increases firstly and then decreases.
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Table 1 Chemical composition of selected stainless steel sheet 316

C %0/008
Si %0/58
Mn %0/99
P %0/037
S %0/004
Cr %16/98
Mo %2/01
Ni %10/44

1
35 mm ——
}
I 1
L 1
A5mm | S, . o - i e
& -
1
L 1
: 105 mm
k 175 mm o

Fig. 1 Tensile-shear test samples were made according to
ANSI/AWS/SAE/D8.9-97
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Table 2 Technical specifications of laser used in welding
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Fig. 4 Schematic diagram of the cross section of a spot weld
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