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Abstract

A large number of parts in ships and naval vessels need to be repaired due to corrosion and wear.
Compared with traditional repair technology, laser cladding repair technology has many out-
standing advantages. In this paper, the microstructure of laser cladding single layer, multilayer
and gradient materials is analyzed and studied. The laser cladding is compared with the arc sur-
facing and plasma arc surfacing. Laser cladding technology has obvious advantages in many as-
pects, such as repairing the appearance of the workpiece, the bonding zone between the overlay
and the substrate, the size of the heat affected zone of the substrate, and the dilution of the overlay
by the substrate. On the basis of theoretical research, laser cladding technology is successfully ap-
plied to the repair key parts of ships and naval vessels.
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Figure 1. Ships and naval vessels parts to be repaired
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Figure 2. Principle and device of laser cladding repair technology
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Figure 3. Samples for laser cladding repair
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Figure 4. Tissue growth process of single layer by laser cladding
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Figure 5. Metallographic structure of multilayer coating by laser cladding
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Figure 6. Metallographic structure of Thermal spray welding coating
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Figure 7. Rudder fork to be repaired
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Figure 8. Laser cladding repair process of rudder fork

8. HMEXMMIREIZETIE

6. &t

1. BOUREEE SRR R TAHE R I, WEE SRR Emes s, HAE0E,
skl PERETL R, R MFMALIL AT

2. SHWURBEREHEORMEL, BOtHEZHREE, SR, TEREIR;

3 SRAPH A FE AL OGBS AN AR AN L B 2R SO AT T ROUIR B R, 2l
PN TAE R, 1B 5 A T A 2K

E&WHE

AT H SR EZKEREFIE SR, THS: 51775050,

SE 3

[1] BHAE, XEHEA SN EFBOUR B R RS AN TN AI[I]. HUn T S5#ER, 2012(6): 56-59.

[21 WIS, R, SAkE, TEE, WIE. ZG75CrMo ML TAEMMEIE T2 M [0]. B8R, 1999(4):
13-14.

[3] HRHALE, XECHAR. BOGIEE HIEECE &R TR M L] fain TS558, 2003(5): 26-28.

[4] Phinney, L.M. and Rogers, J.W. (2003) Pulsed Laser Repair of Adhered Surface Micromachined Polycrystalline Sili-
con Cantilevers. Journal of Adhesion Science and Technology, 17, 603-622.
https://doi.org/10.1163/15685610360554447

[5] Cleevely, S.T. and Alam, N. (2002) Laser Repair-New Application for Reducing Repair Costs. Materials World, 10,
32-33. https://doi.org/10.1016/S0262-1762(02)80251-6

[6] Gaumann, M., Henry, S. and Cleton, F. (1999) Epitaxiallaser Metal Forming: Analysis of Microstructure Formation.
Materials Science and Engineering, A271, 232-241. https://doi.org/10.1016/S0921-5093(99)00202-6

[7]1 Kathuria, Y.P. (2000) Some Aspects of Laser Surface Cladding in the Turbine Industry. Surface and Coatings Tech-
nology, 132, 262-269. https://doi.org/10.1016/S0257-8972(00)00735-0

[8] Meinert Kenneth Jr., C., Whitney Eric, J., et al. (2000) Laser Cladding for the U.S. Navy Reptech Program, iMAST
Quarterly.

DOI: 10.12677/meng.2020.72017 119 NEE I


https://doi.org/10.12677/meng.2020.72017
https://doi.org/10.1163/15685610360554447
https://doi.org/10.1016/S0262-1762(02)80251-6
https://doi.org/10.1016/S0921-5093(99)00202-6
https://doi.org/10.1016/S0257-8972(00)00735-0

	Theoretical Research and Engineering Application of Repairing Key Parts of Ships and Naval Vessels by Laser Cladding Technology
	Abstract
	Keywords
	激光熔覆技术在船舶和舰艇关键零件修复中的理论研究和工程应用
	摘  要
	关键词
	1. 引言
	2. 激光熔覆修复技术的工作原理和主要特点
	3. 激光熔覆涂层的金相组织
	4. 激光熔覆修复涂层与热喷焊修复涂层金相组织比较
	5. 激光熔覆修复技术在船舶和舰艇关键零件修复中的应用
	6. 结论
	基金项目
	参考文献

