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Influence of Supersonic Plasma Spraying Process on Bonding Strength of
AlSi—20%Al/Ni Coating
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(a. Science and Technology on Remanufacturing Laboratory b. Key Laboratory for Surface Engineering, A-
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Abstract: In order to get a supersonic plasma sprayed AlSi-20% Al/Ni coating with good properties, the
effect of supersonic plasma spraying process parameters on the bonding strength of the coatings was investiga-
ted by orthogonal experiment. The fracture of the coating and morphology of the sprayed layer were investiga-
ted by X -ray diffraction(XRD) and scanning electron microscopy (SEM), and the bonding strength of the
coatings was tested by WDW~-E100D. The result shows that the coating is composed by AlSi and AINi, the
primary and secondary gradation of process parameters which are effect on the bonding strength of the coating
are spraying distance, spraying voltage and spraying electric current. The optimized process parameters of the
supersonic plasma spraying AlSi—20% Al/Ni coating is primary gas flux 3. 2 m®/h, spray current 380 A,
spray voltage 130 V and spray distance 90 mm. With the optimized process parameters, the coating is compact
and the bonding strength of the coating reaches to 65. 5 MPa.
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Fig. 1 Morphology of AlSi-20% Al/Ni powder
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Table 1 Factors and levels

Factor Level 1 Level 2 Level 3
Spray current/A 360 380 400
Spray voltage/V 125 130 135

Spray distance/mm 80 90 100

1.3 RES#GEENR

T8 28 3o 0040 B0 158 A o 180 B WS U IR 2 L R &
I AL Ak B A X8 £ FM1000 JiE #E 17 X 0 Al
$,250 CARIR 3 h 522 &k 5 /£ WDW -E100D
BOIREE WA & A W ] N i e VAR G
B IR JE R AT 4 Xl R A7 000 B Y AR
hy H A5G R AR .

2 HBRERESH

2.1 REHRRE

F2HZNER =K IEZ A5 R LR 4
RFW] TSRO0 & A5 8 T R TR 2 45 5 i
JEERE TR0 1Y) UG DAy« W A% BB > WG U L T >
PR, W3R 2 ARG R AL T ES B H &
JEHLIE N 380 AL LIRS 130 VTR ETE ) 90 mm,
N2 GTEBHGMN 2 5 TSR G w2
BRI R IESEE RPATE LA 2 FroR.

% 2 R 2 a4 2% T 2 S RO U2 46
EOR AR AR . BN R K S R
XA 2 R R AT SR IR B T 50 A D T T B 2
ARRORE 7 194 I 488 38 B2+ DAL T R RS o AR 19 ) RE
[l P 6 3] e At JEE 50 FR o 1  Tv
J1R RL T o AT 5 SRR A R VA U



%1 JUSCH A M AR B T BER TS BO0 ALSi-20 20 Al/NI Uk J2 45 6 5 B2 13 1) 73

R2LEZTEWHER
Table 2 Orthogonal test results

Factor

Number of the sample

Current/A Voltage/V Spray distance/mm Bond strengh/MPa

1 1(360) 1(125) 1(80) 39.75
2 2(380) 2(130) 2(90) 65. 50
3 3(400) 3(135) 3(100) 55. 25
4 1(360) 2(130) 3(100) 45.00
5 2(380) 3(135) 1(80) 35.50
6 3(400) 1(125) 2(90) 27.00
7 1(360) 3(135) 2(90) 53.75
8 2(380) 1(125) 3(100) 52.25
9 3(400) 2(130) 1(80) 37.75
K1 138.5 119.0 113.0
K2 153. 25 148. 25 152.5
K3 120.0 144.5 146. 25

Range 33.25 29.25 39.50

Order of the factors Spray distance Spray current Spray voltage
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Fig. 2 The effect of supersonic plasma spraying process parameters on the bonding strength of the coating
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Fig. 3 XRD of the AlSi-20% Al/Ni coating
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Fig. 4 SEM images of the coating in section
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