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The beam quality of high power lasers
and its influences on the laser processing

Qi Junlin
(Institute of Laser. HUST)

Abstract : This paper presents the beam mode, some methods for evaluating beam
gquality. As put forward by International Organization for Standardization. here the
method to use beam propagation factor M for evaluating beam quality has been dis-
cussed. The influences of laser beam quality and the thermal effect of lens on the laser
welding, cutting and laser processing are also described.
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Fig, 2 The mode-pattern with rotational symmetry and the indensity distribotion in the far field of the laser beam

a—the mode-pattemn with rotational symmetry b—intensity distribution in the far field
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Table 2 Influence of the beam quality on the welding depth

mude Yot power density (% foem?) welding speed {m/min) welding depth {mm}
TEMan 2> 108 . 2 3

TEM0 2108 F4 1.8
TEM:o 2w 10¢ 2 1.1
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Table 3 Influence of the beam quality on the laser curting

mode laser power curting speed thickness focused spot diameter cur width
{W)} (mafmin) (mm) {mm) (ram)}
mult mode i’00 2 2 1 0.4
single made 500 1.7 z ' 0.125 0.4
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Fig. 5 Thermul effect of the lens Fig. 6 Focal mirrer
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