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1. Introduction

In recent decades, Laser Cladding (LC) is seen
as an advanced method in improving quality of
material surface that is developed rapidly and has
avantage in repairing and recovering the surface of
large-size parts [1,2]. Melting alloy layer of metal
platform is a rapidly developed technology in recent
years that intends to enhance corrosion resistance
of material. In which, Co-based self-fluxing alloy’s
coating can improve antioxidant ability and wear
resistance of material, and adds simple carbides
such as WC, B4C, SiC, Cr2C3, TiC... which have
thermal endurance to Co alloy [3~7] can enhance
mechanical properties effectively at high
temperature.

2. Materials

H13 steel was selected for the experiment, with
main components showed in Table 1, steel sample
of 100mm x 30mm x 10mm. Before testing,
sample’s surface is cleaned by sandpaper, rinse
with alcohol and acetone, and then dried by oven.
Self-melting Co50 alloy powders have chemical
components listed in Table 2, particle size ~ 53 ym;
TiC powder with 99.5% purity and ~ 10 ym in
particle size. The process is that test sample is
coated by pre-placed powder layer which used
homemade binder, then apply LC to melt it
Pre-placed powder layers include Co50 alloy
powder layer and 20%TiC + Co50 composite

powder layer (% by weight), with ~ 1 mm thickness.
Those pre-placed powder layers on H13 steel
surface are then dried by oven for 8 hours, before
being melted away by LC.

Laser cladding Co50 coating and Co50
composite coating are made at Kunming University
of Science and Technology (China) with LC on the
type of GS-6000 TFL transverse-flow CO2 with the
main parameters: the laser power 3.3 ~ 3.9 kW,
scanning speed 350 ~ 400 mm / min, the distance
from the laser head to the based steel surface 50
mm, flow of Ar protective coating 8 L/ h.

Table 1 Chemical composition (% by weight) of
H13 steel used in experiments

Element C Si Mn Cr Mo \Y Fe
% by 0.43 | 1.17 | 048 | 4.79 | 1.38 | 0.94 | bal.
weight

Table 2 Chemical composition (% by weight) of
Co50 alloy powder used in the experiments

Element | C W Si Cr Mo | Fe | Co Ni
% by 06 |130|35|200(|5.1|5.0] bal |14.0
weight

3. Results

Table 3. Surface morphology
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4. Conclusions

Laser cladding Co50 alloy coating and Co50
composite coatings doped with 10, 20 and 30 wt. %
TiC particles were prepared on the H13 steel
surface. The effects of TiC content on phase
composition, microstructure and micro-hardness of
the coatings were studied. The results indicated
that, TiC/Co composite coatings with the content of
TiC less than 20% showed good metallurgical
bonding characteristics with the substrate surface.
Co-based with 20%TiC composite coating exhibits
good comprehensive properties, fully meet the
requirements of production.
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