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GUO Wengiang DU Zhengyi

(School of Information Management Xinjiang University of Finance and Economics, Urumqi 830012, China)

Abstract: Aiming at the problems of slow convergence speed and easy to fall into local optimal solution of ant colony algorithm,
an ant colony system (DNS-ACS) algorithm combining dynamic neighborhood search mechanism is proposed. Firstly, based on the
ant colony system algorithm, the 2-opt operator is introduced for local search to speed up the convergence speed of the algorithm; Then,
dynamically adjust the neighborhood search range and pheromone update rules to make it jump out of the local optimum and avoid
premature phenomenon; Finally, the DNS-ACS algorithm proposed in this paper is used to simulate 16 classical TSP examples, and
compared with other algorithms. Experimental results show that the accuracy of DNS-ACS algorithm is significantly improved, which
proves the effectiveness of the algorithm.

Keywords: ant colony algorithm; traveling salesman problem; dynamic neighbors search; pheromone update
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Study on Parameters and Properties of Laser Cladding 60% WC-Ni Coating
ZHANG Li"“? BI Guijun®? CAO Lichao> CHANG Yunlong"?

(1. Guangdong, CAS Dofortune Laser Technology Co., Ltd. Foshan 200240, China
2. Institute of Intelligent Manufacturing, GDAS, Guangzhou 510070, China
3. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110000, China)

Abstract: WC-Ni matrix composite is one of the commonly used laser cladding materials, it is able to effectively improve the
wear resistance of the material surface. However, as WC is a hard and brittle material, it is easy to decompose, dissolve and oxidize
when heated, leading to the limited volume fraction of WC in the cladding layer, and the coating is prone to crack. Therefore, the
current laser cladding research on this material mainly focuses on the low WC content (mass fraction<50%). In order to further explore
the laser cladding properties of high content WC nickel-based alloy (mass fraction>50%), 60%WC-Ni powder was used as laser
cladding material, and CCS-B steel plate was used as the base material in this work. The effects of laser power, powder feeding rate
and cladding speed on the width, height and dilution rate of the cladding layer were studied respectively. Finally, the appropriate
combination of cladding parameters was determined, and the cladding layer was formed on the surface of the substrate. The hardness,
friction and wear tests of substrate and cladding layer were carried out respectively, results showed that the average hardness of the
cladding layer is 81.44HRC, 5.45 times higher than that of the matrix, the abrasion loss and wear coefficient were reduced by 93.6%
and 12.37% in the same time. The hardness and wear resistance of the cladding layer are significantly higher than that of the matrix
ascension.

Keywords: laser cladding; process parameters; hardness; wear resistance
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