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Abstract: Two types of NiAIW alloy powders produced by gas atomization and vacuum atomization were
compared at physical property,original powder’s and sectional SEM, and chemical component,. The result in-
dicates that NiAIW alloy powders produced by vacuum atomization have better flowing power, higher apprant
density, better spherical shape and lower oxygen content. Powder property displays that NiAIW alloy powders
produced by vacuum atomization have better combination property. Coatings were sprayed by air plasma spra-
ying with NiAIW powders produced by gas atomization and vacuum atomization. Two types of coatings were
analyzed on SEM pattern and porosities, as well as microhardness, bonding strength and frictional wear per-
formance were compared. The results show that NiAIW coating prepared by vacuum atomization exhibits bet-
ter combination property, such as lower coating’s porosities, lower microhardness, higher bond strength, and
better resistance to frictional wear. The differences of initial pattern and chemical component induce the coat-
ing’s variant expressions, and it is easier for powders with better sphericity, lower oxygen content, and lower

impurity content after being sprayed the form high—integrity coating.
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Table 1 Physical properties of NiAIW powder

Atomization Particle Loose density/ Flow rate/

Powder ) ‘
process size/ym  (ge+cm™®) (s+50g7")
DQ Atmosphere —150+45 3.68 34.33
ZK Vacuum  —150+45 3.75 20. 96
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Table 2 F6 plasma spraying conditions of NiAIW coating

Spray distance/  Voltage/ Current/ Argon flow/ Hydrogen flow/ Power/ Carrier gas flow/ Powder rate/
mm A% A (L« min™") « min’!) kW (L« min™") (g * min™")
140 66-70 600-660 45-55 8§-12 44-46 3-5 60

RIEZERABRHG

Table 3 Conditions of friction and wear test

Substrate Specimen size/mm

Load/ N Velocity/(r « min™")

Time/min  Temperature/ C  Thickness/mm

GCrl5

12.32X12.32X19. 05 200 400

10 25 0.4-0.6

t=——— Abrasive brick

Grinding ring

Pl 1P R R R R T A

Fig. 1 Schematic of friction and wear test
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Table 4 Chemical composition of NiAIW powders(w/ % )

Powder Al Co Mo Ti Cr O W+ Ni
DQ 21.04 0.78 0.76 0.67 3.26 0.13 Bal.
7K 22.12 0.70 0. 64 0.73 2. 80 0.03 Bal.

(a;)ZK, surface

(a,)ZK, cross section (b;)DQ, surface

20 um

20 pm

(b, )DQ. cross section
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Fig. 2 Morphologies of surface and cross section of two powders
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Fig. 3 Morphologies of the cross section of coatings
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Fig. 4 Bonding strength, deposition efficient and microhardness of coatings
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Fig. 5 Wear morphology of coating surface
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Fig. 6 Wear morphology of grinding ring
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(a)Plough and furrow

(b)Smear layer pressed by grinding ring and abrasive dust
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Fig. 7 Morphologies of grinding crack
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