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Forming of Brittle Nodular Cast Iron Plate by Laser Thermal Stress
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Abstract Using RS2000SM CO, laser of 2. 5 kW to irradiate the nodular cast iron (QT-450) plate, and altering the
process parameters during laser forming, and analyzing test samples with the X-ray stress analysis instrument
(type: X-350A), digital microhardness tester HVS-1000 and scanning electric microscope (SEM) respectively, laser
forming regularity of brittle material is studied. The results show that increasing the laser power and the feed
number of the beam, decreasing the scanning speed, and the thickness of the test sample eventually result in the
increase of the bending angle. There are ferrite and cementite in the surface layer of the test sample after laser
forming. The number of ball graphite in the surface layer decreases; The maximum tensile stress of the upper
surface in test sample is about 250 MPa, the residual stress value of the lower surface in test sample is about zero.
The hardness of the test sample in cross section varies between 700HV and 200HV, the hardness near the upper
surface is the greatest. The microcrack inside the deforming area appears when the energy of laser beam is quite
strong.
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Table 1 Influence factors and their levels of orthotropic experiment

Influencing factors

Levels A B D E
Power /W Laser spot /mm Feed number /time Scanning speed /(mm/min) Thickness /mm
1 600 2 5 1200 1.5
2 1000 4 10 2400 2.0
2 ISR KA R B
Table 2 Program of orthotropic experiment and its result
Test program Result
No. Power  Laser spot  Feed number Scanning speed Thickness Bending angle Grade
/W /mm /time /(mm/min) /mm /()
A B C D E
1 1 1 1 2 2 0. 50 5
2 2 1 2 2 1 3.43 34.3
3 1 2 2 2 2 0.67 6.7
4 2 2 1 2 1 3. 80 38
S 1 1 2 1 2 2.47 24.7
6 2 1 1 1 1 4,77 47.7
7 1 2 1 1 1 3.70 37
8 2 2 2 1 2 7.20 72
1 73.4 111.7 127.7 181.4 157
1 192 153.7 137.7 84 108. 4 I+ 1 =265.4
R 118.6 42 10 97.4 48. 6
Principle order A>D>E>B>C
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representative tested sample
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