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Three-Dimensional Laser Beam Coaxial Powder Feeding System
for Laser Remanufacturing Technology

ZHANG Xing-quan, WAGN Yun-shan® , YANG Xi-chen” , ZHU Yin-feng

(Laser Processing Center, Tianjin Polytechnic University, Tianjin 300160, China)

Abstract According to laser fabrication theory, a new three-dimensional (3D) laser beam coaxial powder feeding
system was designed. The effect of technological parameters on laser cladding was analysed, and its function was
discussed in industrial application. The results showed that the three-dimensional laser beam coaxial powder feeding
system can rotate around vertical axis and can swing horizontal axis; the effect of cladding was in inverse proportion
to the swinging angle of head at the certain parameters, then the ideal angle was 0°~45"; three-dimensional laser
beam coaxial powder feeding system was used to repair parts especially irregular shape parts, such as crank shaft,
screw, vane and so on by focusing powder flow and the function of a djustable focus .

Key words laser technique; laser remanufacturing; three-dimensional laser beam coaxial powder feeding system;
laser cladding; rapid production
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Fig.1 Model of three-dimensional laser beam coaxial

powder feeding system
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Fig. 2 Laser cladding in different angles
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Fig. 3 Power state in small angle
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Fig. 4 Power state in big angle
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Fig. 5 Laser cladding after changing the parameter
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Table 1 Ideal parameters during the angle of head

was in 0°~45°

The angle of the head /(%) 0~45
Laser power /W 1200~1600
Scanning velocity /(mm/s) 2~3
Powder feeding /(g/min) 10~15
Gas feeding /(L/min) 3~5
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Table 2 Ideal parameters during the angle of head

was in 45°~75°

The angle of the head /(%) 45~75
Laser power /W 1400~1800
Scanning velocity /(mm/s) 1.5~2.5
Powder feeding /(g/min) 15~20
Gas feeding /(1/min) 4,0~6.5
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Fig. 6 Screw and the scene of laser quenching
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Fig. 7 Hardness curve of laser quenching
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Fig. 8 Valve pole of train gas engine and the scene

of laser repairing
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Fig. 9 Photograph of microstructure, (a) combining surface
of cladding layer; (b) combining section cladding layer

and substrate

I, = 4833 3l 0 Rk 78 F 4 i & O K= TR
RABDHEHEFRE T mERNERERZNEM,
SPOCEAMTHFN, KA haHa B &= I,
4 4 w

D Bl 1 B = 4655 3 6 Rk BB A8 S8 /K F- Hil
—60°~+60"42 3, LE & H#h 0°~360° %5, Bl
BROLHERERARNTE, Bk T ERWETHR
P 1) 3 AL

2 MR EBER AMBEEFSHL—ENHL
T, BEE LR Sk 2 80 A B A 3G, 48 R SR Ok U
HAS, BRIV E N 0°~45", BEE A L)

6 JBE B3 R, T LA 388 5 4 T £ 1 RO D R A R R
MR BIBNTERRERBEERE.

D WHEL R EROThR BER T
BRI AESES UGS ERNG R, N
BRI BERCR DS I B A& BA Y .

4) =483 36 TR Sk TR O F 6 I DMk R 52
B BB AR 4 B R

1

2 % X W

1 Yang Xichen, Li Huishan, Liu Yunwu e al.. Laser
remanufacturing technology and its industrial application [ J].
China Sur face Engineering , 2003, 23(4); 43~46
kR, ES L NER % BAEHEEAR R TN [T].
¥ E R & LA, 2003, 23(4); 43~46

2 Yang Xichen, Li Huishan, Wang Yunshan e al.. Laser
refabricating technology for repairing some of expensive and
important equipments [J7]. Laser & Optoelectronics Progress,
2003, 40(10) :53~57
B, ESIL, Tl B ATERKRFBENE LT H & H
AR #ABRET ¥ K, 2003, 40(10): 53~57

3 Ye Heqing, Wang Zhongke, Xu Desheng et al.. Study on the
laser repairing surface crack of steel components [J]. Chinese J.
Lasers, 2001, A28(11): 1045~1048
HRE, R, AR . RN RE R REOLE S
2% [J]. + E#ck, 2001, A28(11): 1045~1048

4 Zhu Beidi, Zeng Xiaoyan, Hu Xiang & al.. Laser cladding of moving
blades in the lower pressure—last stage of steam turbines [J]. Chinese
J. Lasers, 1994, A21(6); 526~529
REFH OB, E O W . KBULKZMN RS E
2 [J]. + Bk, 1994, A21(6): 526~529

5 Zhang Song, Kang Yuping, Zhu Jingpu. Application of laser
cladding to air-blower vane [ J]. Chinese J. Lasers, 1995,
A22(5): 395~400
ORISR BE SR R O B N s [T,
& E ok, 1995, A22(5): 395~400

6 Shi Shihong, Wang Xinlin. Experiment study on laser cladding of
sealing surface of valve for petrochemical industry [J]. Laser
Technology, 1998, 22(6); 333~335
AR, TFA BobBBEA TRMNESEMLRHR [J]. %k
# K, 1998, 22(6): 333~335

7 Zhou Xiaowei, Wang Xiaozhen. Application of the laser
processing technology in industry [J]. J. Zhongzhou University ,
2005, 22(4): 110~111
AR, ENE. BOLBBEARET MM [J]. PHXFF
R, 2005, 22(4); 110~111

8 Zhu Yinfeng, Wang Yunshan, Yang Xichen et al.. Design of 3D
feeding head for laser rapid manufacturing [J]. Applied Laser,
2005, 25(1): 13~16
K%, 2L, Bk 5. HTEOGD W &N = 4E% 8% 0
¥t [J]. & Ak, 2005, 25(1); 13~16



