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Laser cutting of Al-silicate fibre reinforced Z1.109 matrix composition
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Abstract: This paper deals with the laser cutting parameters for Al-silicate short fibre reinforced
aluminum matrix composite and the heat-affecting zone( HAZ) of laser interaction. The results show that
under the condition of 2kW CO; laser and cutting velocity of 1~ 8m/min, penetrated and narrow cutting
kerf and small HAZ had been gotten on composite samples whase thickness is from 1 to 4.2mm. Because
of the effect of heat conduction, the micro@ure of HAZ of laser cutting samples is different from that
of the original composite and subsequently precipitated a silicon-rich phase by the melted A% silicate
fibres.
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Table 1 Composition of Aksilicate short fibre and ZL109(wt% )
Al Si Mg Cu Fe Mn Si0, Al O, Fe,05
ZL109 bal. 11.0~ 13.00.8~ 1.5 0.5~ 1.5 0.5 0.6 - -
Atsilicate
- - - - - - bal. 46~ 48 0.7~ 1.7
short fibre
20mm X Table 2 Parameters of laser cutting
20mm X 50mm . pulse pulse thickness
hiser power cutting speed . ‘
. frequency wide/ space of samples
(kW) (m/min)
(Hz) (%) (mm)
1# 2.0 8,5,3,1 1000 70 4.2
1.2 2# 1.5 8,53, 1 1000 70 4.2
Rofer Sinar 200W  3* 1.0 8.5.3,1 1000 70 2.6
CO, R ; 4% 0.51.0,1.5,2.0 3 1000 70 1.25
TEMo; 5% 0.5,1.0,1.5,2.0 3 CwW 100 1.5
6* 500 8,53, 1 CwW 100 1.9
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. . L Fig. 2 Wideness of the kerf in diffemet
Fig. 1 Wideness of the kerf in different laser laser pow er and CW/ pulse, cut ting ’
power and cutting speed speed 3m/ min
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Fig. 3 Photograph of the kef
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Fig. 6 Sketch of the kerf and HAZ
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Table 3  Composition of HAZ of laser cutting analyzed
by electronic probe (wt%)

elements Al Si M S .
£ 6 AFSi
HAZ 76.85 23.15 - -
substrate 64.90 35.10 - - ’ ’
gray phase(ur-melted fibre) 48.72  51.28 - -
remnant in hole 34.00 64.95 6.27 0.78 3 7
2
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Z1.109
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x10°%  20.5%x 10 °
71109 1/8 s
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