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High-speed Scrapping Properties of Grid-structured CoNiCrAlY
Superalloy by Laser Cladding

ZHANG Yang'?, HUANG Chuan-bing?, LUO Li-jie', LAN Hao?, LI Jian-bao', ZHANG Wei-gang’

(1. Materials and Chemical Engineering, Hainan University, Haikou 570228; 2. State Key Laboratory of Multi-phase Complex
Systems, Institute of Process Engineering, Chinese Academy of Science, Beijing 100190)

Abstract: Grid-structured CoNiCrAlY superalloy were fabricated by coaxial laser cladding. The scrapping properties was
studied by aircraft engine blade tip high-speed rubbing test. Correspondingly, microstructures and mechanical properties were
characterized by using electron scanning microscopy, 3D digital microscopy, lasers scanning confocal microscopy, a micro-
hardness tester, respectively. Results show that the laser-cladding coating exhibits a dense organizational structure and
fundamentally consistent phase composition with its precursor powder. The average Vickers hardness of the laser-cladding
coating is (357+20) HVo.2. There is no significant differences between the laser-cladding coating treated at 1 000 C
and the laser cladding. The average Vickers hardness of the laser-cladding coating is (345+20) HVo.2. At the same testing
condition, the wear loss of different grid structures fluctuates significantly. The minimum wear loss and vibration are found in
3 mm grid-structure against its blade, indicating a better high-speed scrapping property to that of 2 mm and 4 mm.
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Table 1 Main parameters of the laser cladding process

Parameter Value
Power / W 250
Scanning speed / (mm-s™) 10
Gas flow / (L-min™") 2.4
Circle number / circle 10
Powder feeding / (g-min™") 6.5

4% B B 2 5 600 SRVACUEE, SRA
FTOK G IE VI TS, 78 AT IR &
BRI H LI AL (B 2) E TR S8 . AR e
TR, DRELHEE Vx=100 m/s BT 5H %
B, B LIGEA T V1=0.005 mm/s [A) A& 45 #) 7
s, UEARtE] =4 s, XFEEMF A A, B, C,
JEARK/INHHIF, AEHER S GH4169.

K H HX-1000TM 74 i b 2T (200 g, 15's)
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Fig.2 Schematic diagram of the used high-speed rubbing test
machine for aircraft engine
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Fig.3 Grid-structured CoNiCrAlY coatings with different distance
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Fig.5 Cross-sectional morphology of the laser-cladding coating
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Fig.6 Cross-sectional morphology of the coating after 1 000 °C
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Table 2 High-speed rubbing test results of different coating

Coating  Blade Ama / mg Amp / mg Ama | Amy
2 mm A 5.2 0.9 5.77
3 mm B 5.0 0.6 8.33
4 mm C 7.3 0.7 10.42

(b) Enlarged of (a)
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Fig.7 Surface morphologies of grid-structured coating with 2 mm distance
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Fig.8 Surface morphologies of grid-structured coating with 3 mm distance
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(c) Laser scanning confocal microscopy
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Fig.9 Surface morphologies of grid-structured coating with 4 mm distance
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Fig.11 Profilogram of blade tips before and after rubbing test
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