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Table 1 Chemical composition of substrates

C Si Mn P S

SM 45C | 0.42-0.48 0.15-0.35 0.60-0.90 <0.030 <0.035
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Table 2 Specifications of Laser for surface hardening

COz laser Nd-YAG laser
- Model TLF 3000 turbo HI1.2000L
- Wavelength 10.6um 1.064um
- Maximum output power 3000 Watts 2000 Watts
- Continuously variable output 15073000 Watts 20072000 Watts
- Output stability + 2% + 2%
- Power distribution TEMuw Multi
- Beam divergence Less than 1.0mrad Less than 1.0mrad
- Beam diameter 15mm Dia. 25mm Dia.

Table 3 Experimental conditions

- Focusing optics :
- Focal length :

- Laser power :

- Welding speed :
- Shielding gas :

- Focal position :

Cylindrical mirror, lens
7 inch

2,000 ~ 3,000 Watts
360-1,000 mm/min
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Figure 2 Microstructure of hardened layer on SM45C
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Figure 3 Hardness of surface hardened layer on SM45C
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