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Abstract

Wedge is an important part of elevator safety gear, the surface should have high hardness as the
demand of working condition. Layers are prepared by laser cladding, and the matrix is Q235 steel,
cladding powder is Ni base alloy with WC. The scanning electronic microscope and energy disper-
sive spectrometer are applied to analyze microstructures and element of particle phase surface.
The hardness of layer is also tested. It shows that when laser power is controlled at 1200 W to
2000 W and scanning speed is about 2 mm/s, good quality layer is manufactured. Because of the
different composition, temperature and cooling rate, WC particles with various sizes and shapes
are precipitated in the layer. The microstructure of the matrix shows an obvious gradient. The
layer and matrix are metallurgically bonded. The hardness of layer is above 1100 HV.
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Table 1. Composite of F102 alloy powder (wt%)
3 1. F102 & & MR (Wi%)

© Cr Si B Fe Ni

0.6~1.0 14.0~18.0 3.5~5.5 3.0~4.5 <5.0 RE

Figure 1. Experimental equipment
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Figure 2. Scanning process
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P=1200W, Vs = 3.0 mm/s P =2000W, Vs =2.0 mm/s

Figure 3. Layer quality under different process parameters
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Figure 4. The whole structure of the layered sample
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Figure 5. SEM micrograph of the layer
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Figure 6. EDS analysis of layer (a) WC particles, (b) matrix
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Figure 7. SEM image of the interface
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Figure 8. Microstructure of the matrix
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Figure 9. Micro-hardness of layered sample
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