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Influence of Spray Process Parameters on Microstructure and Properties
of AlSi-hexagonal Boron Nitride Abradable Seal Coating

Tong Liu, Yueguang Yu, Jianming Liu, Xuying Cheng, Deming Zhang

(1. BGRIMM Technology Group, Beijing 100160;
2. Beijing Engineering Technology Research Center of Surface Strengthening and Repairing of Industry Parts, Beijing 102206)

Abstract: Aluminum silicon hexagonal boron nitride abradable seal coatings were deposited using the
Atmospheric Plasma Spraying (APS) process under several processing conditions. In the present paper, the effects
of process parameters, such as spray power, feed rate, and spray distance, on the coating of microstructure and
properties have been investigated. The micro-structure, hardness, bonding strength and chemical composition
of these coating and flying particles process of the powders were researched. The results showed that with the
increasing feed rate of powder, the temperature and the speed of the flying particles were increased, the porosity
and BN content of the coating were reduced, and the hardness and bonding strength were improved. However,
compared with the spraying power, the effect of the feed rate was in opposite directions. With the increase of
spraying distance, the influence of particle flight velocity was greater than that of temperature rise, which results in
the porosity and BN content of the coating increased, and the hardness and bonding strength of the coatings were
also reduced.
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Table 1 Chemical components and partical size of AlSi-hBN powder
BN Si
components/ wt%
17.54 6.89
>250 45~250 <45
particle size/ pm
5% 60% 35%

; (b)
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Fig.1 Morphology of AlSi-hBN powers: (a) surface topography, (b) sectional morphology
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Table 2 Parameters of spraying Ni-Al coating

A u blender feed electric Output spray Spray
r .
(L/min) (L/mzin) power gasflow  rotate speed rate current Voltage power distance
(%) (L/min) (rpm) (g/min) (A) V) (kW) (mm)
42+ 2 9+ 2 60+ 5 35+ 1 20 1 40x 2 500+ 10 70+ 5 38+ 2 140x 10
3
Table 3 Parameters of spraying AlSi-hBN coatings
Ar H, feed rate spray power spray distance
Procedure . . .
(L/min) (L/min) (g/min) (kW) (mm)
1 70 5 40 22 120
2 70 5 40 28 120
3 70 5 40 34 120
4 70 5 30 28 120
5 70 5 50 28 120
6 70 5 40 28 90
7 70 5 40 28 150
1.2 BN
GB/T231.1-2000 MODEL600MRD-S 450
HRI15Y 6h
FM-1000 3
190 2h WDW-100A
0.5mm DPV-EVOLUTION
3 100~400m/s

700~3000 DPV-EVOLUTION
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Fig.4 Microstructure of coatings under different spraying
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