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Scraping Morphology and Adhesion Morphology Analysis of
Sealing Coating Based on Scraping Temperature
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Abstract: In order to investigate the wear and adhesion of the abrasion-sealing coating and blade blade in the process of high-speed
scraping, the atmospheric plasma spraying method is used to prepare AlSi-PHB sealing coating, and the high-speed scraping test is
carried out. The radial force and tangential force in the process of scraping are measured by high-speed rotor test bench and the
temperature curve of scraping is fitted. The scraping and adhesion morphology of the coating and blade tip are studied. The curves of
radial and tangential force are measured,and the temperature curve of scraping is calculated. The surface of the coating and blade tip,
EDS surface scanning and surface roughness are obtained. The weight loss of the coating and blade tip is measured and the rate is
calculated to further support the trend of scraping temperature. The results show that the occurrence of adhesion transfer affects the
surface morphology of the coating after scraping, and then affects the application efficiency of the coating. The scraping temperature
indirectly affects the blade tip adhesion state by affecting the weight loss rate of the coating, and affects the safety of the coating,
which is an important factor affecting the adhesion transfer. The weight loss rate of blade tip adhesion was low, but the weight loss
rate of flake was high. This paper presents a qualitative and quantitative analysis of the coating scraping morphology and tip adhesion
patterns during high-speed scraping, which provides a data reference for determining the effect of different scraping patterns on the
coating performance.
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Table 1 Material composition of AlSi-40%PHB

sealing coatings

Layer Manufacturer Brand Composition
Bottom Sulzer Metco 450NS NisAl
Top Sulzer Metco 60INS  Al;Si-40%PHB

&2 AISi-40%PHB H ™R EBUASE
Table 2 Spraying parameters of AlSi-40%PHB sealing coatings

Layer Spraying equipment Voltage / V Current / A Feed rate / (1 + min™') Gun speed / (mm + s')  Distance / mm
Bottom PRAXAIR M3710 750 40 2 300 120
Top PRAXAIR M3710 790 41 13 300 120

Bl 1 AISi-40%PHB /™ 2 4 A 51
Fig. 1 Metallographic morphology of
AlSi-40%PHB sealing coatings
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Fig. 2 Working principle of high speed rotor test bench
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Table 3 High speed scraping grinding test parameters

Rotation speed / Feed rate / Depth of the Bite per

(r » min™") (mm « s7") feed / mm strike / pm
1000 0.01

2000 0.02 0.6
3000 0.03

0.6

1000 0.1

2000 0.2 6
3000 0.3
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Fig. 4 Temperature variation curve of high speed

scraping of sealing coating
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Fig. 5 Effects of low bite per strike condition on

the surface scraping morphology

19.58%
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Fig. 6 EDS surface scanning energy spectrum of

grinding pair under low bite per strike condition
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Table 4 High speed scraping coating and tip weight
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loss rate
Scraping Rotation speed/  Coating lossrate/  Blade loss rate /
condition (r » min™) (g+sh (g+sh
1000 0.013 57 0.001 83
Low bite per 2000 0.031 23 0.005 67
strike
3000 0.047 05 0.011 00
Cutting side : - 1000 0.1245 0.01583
: High bite per 2000 0.189 3 0.030 00
1 ()(’)_.Ll'm strike
' 3000 0.208 5 0.050 00

(b) TC4 blade
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Table 5 High speed scraping coating weight loss divided
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Fig.7 Effects of high bite per strike on the surface
by tip weight loss(weightlessness rate)

scraping morphology
Scraping condition Low speed Mid speed High speed
20.08% Low bite per strike 74153 5.5079 42773
High bite per strike 7.864 8 6.3100 4.1700
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Fig.9 Coating scraping surface roughness
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