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Impact of Interface Contact Temperature on the APS Seal Coating

CHEN Zhi-kun, LIU Zi-jing. ZHU Hui-zhao. ZHANG Zhong - cheng
(Guangzhou Research Institute of Non —ferrous Metals Research department of new materials, Guangzhou

510650)

Abstract: The seal coating were prepared by air plasma spray (APS). The interface contact temperature was
adjusted by changing the cooling blast in the spraying process. Optical microscope and scan electron micro-
scope are used to observe the micrograph of the seal coating. The X -ray diffraction is used to analyze the
phase in the seal coating. The abradable property and anti—erosion test were performed to investigate the im-
pact of the interface contact temperature on the seal coating property. Results show that plasma spaying seal
coating can obtain the typical cellular microstructure. With increasing interface contact temperature, the micro

—hardness, deposit rate, and the anti—erosion performance are improved; however, the abradablity is reduced.
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Table 1 Chemical compositions of the seal coating pow-

ders(w/ %)

Factor Al Si Ni h-BN Polyester
450NS 5.02 Bal. 1.06
320NS Bal. 8 20 10

&l 1 & 450NS ¥ K F1 320NS ¥ K I 51 &,

Horp 450NS ¥y AR KLEE Ry 45~90 o, ¥y K %5 BE
7.4 g/cm’ ; Metco320NS #3 A i Ry 45~212 pm,
MARBEERN 1.7 g/cm’,
1.2 EBEFER

K HI MF-P-1500 # /&5 f8 55 125 IR 4
WEYRSHOL R 2, T A BT MR KA TR B
PR 3 AR TR A 77 AR A R B 2 R AL
JIT A a0h 251 308 2o feff FH A 0 8 10 O 3K 6 R AR
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W 4 0 WA A [ 25 3% 3, AR TR 34 5 v ) B A4
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Kl 1 Metcod50NS(a) Fll Metco320NS #5 A (b) 1K 51 1K
Fig. 1 Morphologies of the Metco450NS (a) and Metco320NS (b) powders
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Table 2 Spray parameters of APS process

- I/ Ar/ H,/ N,/ Powder feeder rate/  Spray distance/ Gun moving speed/
actor

A (m*/h) (m*/h) (m’/h) (g *min ") mm (mes )
Metco450NS 600 40 10 2.5 28 130 1000
Metco320NS 400 47 7.5 5 19 130 1000
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SR 0(-.)_ e ArEOW  p1asma flame stream
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Fig. 2 Abridged general view of plasma spraying gun and

cooling blast device
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Table 3 Temperature range and measured value of the spraying 320NS coating

Factor Cooling air presure/MPa Temperature range/ C Observed temperature/ C
1 0. 14 130~150 14142
2 0. 29 110~130 123+3
3 0. 45 100~110 106+3
4 0.7 80~100 88+E5
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Fig. 3 SUGA abrasion test machine
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Fig. 4 Micrographs of the seal coating
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Fig. 5 XRD pattern of the 320 NS powder and 320 NS

coating
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Fig. 6 Morphologies of the h—BN particle (a) and EDS
results (b) (¢) of the 320NS coating
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Table 4 Spot—scanning EDS results of the 320 NS coating (w/ %)

Factor Al Si B N C O
A 88. 06 9.65 2.54 1.75
B 0.37 0. 05 77.51 22.07
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(a) Hardness of the 320 NS coating
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Erosion rate / (mg/g)
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(c) Erosion rate of the 320 NS coating

(b) Deposition rate of the 320 NS coating
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Wear loss / (mg/time)

(d) Wear loss of the 320 NS coating
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Fig. 7 Comparison of hardness(a), deposition rate(b), erosion rate(c) and abradablility(d) of the seel coating with

different spraying temperature
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