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Optimization of Arc Spray Parameters for INCONEL 625 by Experimental Design Method
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Table 1 L9 orthogonal array and experimental conditions

Exp. A B C D Arc Current Wire Feed | Travel Speed Standoff
No. | (a) | (B) [ (r) | (s) (A) Pressure (psi) (mm/min.) (mm)
#1 0 0 0 0 100 70 700 120
#2 0 1 1 1 100 80 850 160
#3 0 2 2 2 100 90 1000 200
#4 1 0 1 1 150 70 850 200
#5 1 1 2 2 150 30 1000 120
#6 1 2 0 0 150 90 700 160
#7 2 0 2 2 200 70 1000 160
#3 2 1 0 0 200 80 700 200
#9 2 2 1 1 200 90 350 120
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Table 2. Summary of characterization results for INCONEL 625 arc spray coating

Exp. No. Tl‘ré%ggu R ouzlﬁrrf:g § () Hardenss(HV1)| Porosity(%) Ox1de( cy(s ;)ntent
#1 0-0-0-0 14.60 316 1.80 15.40
#2 0-1-1-1 17.20 333 1.20 13.80
#3 0-2-2-2 1850 330 0.80 17.60
#4 1-0-1-1 14.70 333 1.20 15.20
#5 1-1-2-2 15.50 334 1.00 12.20
#6 1-2-0-0 16.70 331 0.80 17.60
#7 2-0-2-2 16.70 350 1.60 18.60
#8 2-1-0-0 14.00 364 1.60 21.00
#9 2-2-1-1 13.70 378 1.40 20.60
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Fig. 1 The effect of factor level for INCONEL 625 arc spray coating

Table 3 Results of Taguchi experimental analysis of INCONEL 625 arc spray coating

Processing factor(Variance / Optimum level)
Desired attributes Arc current Wire feed Travel speed Standoff
pressure(psi) (mm/min.) (mm)
Roughness(low) 27.39 / 200 595/ 70 28.96 / 700 3771 / 120
Hardness(high) 79.28 / 200 1091 / 90 781 / 850 2.00 / 120
Porosity(low) 40.69 / 150 42.80 / 90 3.87 / 1000 7.63 / 160
Oxide Content{low) 59.76 / 150 2265 / 80 8.74 / 1000 3.85 / 120
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Fig. 2 Cross-sectional microstructure of
INCONELG625 coating obtained from the
optimized spray condition.

I

4. &

Arc spray system(TAFA 8830)&
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