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Preparation and Characterization of NiCrCoAlY-MoSi, Nanostructured

Composite Powders for Thermal Spraying
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Abstract ; NiCrCoAlY-MoSi, nanostructured composite powders were synthesized by high energy ball milling
with NiCrCoAlY and MoSi, in an argon atmosphere. The microstructure, grain size and properties of the
nanocomposite powders were characterized and analyzed by X-ray diffraction (XRD), laser scattering, SEM, tap-
density tester and apparent density tester. The results show that the average grain size of NiCrCoAlY-MoSi, powders
after 30 h milled is 25 nm, and the hard phase nano-MoSi; is distributed uniformly on the NiCrCoAlY
phase. Moreover, the milled powders have excellent fluidity within large number of ellipsoidal particles, which can be
directly thermal spraying after sieving.
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Fig. 2 Schematic diagram of the fabrication procedure of NiCrCoAlY-MoSi, powders for thermal spraying
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Table 1 The relationship between flow-ability and HR value!
HR value 1.2 1.2—1.4 1.4—2.0 =>2.0
Flow-ability Excellent Good Poor Fail
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Fig. 3 SEM images of NiCrCoAlY-MoSi, powders with different ball milling times
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Fig. 4 XRD patterns of NiCrCoAlY-MoSi, powders

within different ball milling times
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Table 2 EDS results of powders milled for 30 h /%
Composition Co Ni Cr Al Mo Si
Light-coloured matrix 34. 34 27.66 17. 29 8.22 10. 83 1. 65

Dark gray particle 8. 74 7.09

5. 17 1. 46 44. 26 33.27
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(a) Sieved powders

(c) Local magnification image of fig.5h

(b) Signal powder

(d) Cross—section image
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Fig. 5 SEM images of the sieved powders after ball milling 30 h
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Fig. 6 Particle size distribution of NiCrCoAlY-MoSi,

powders within different ball milling times
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Table3 Tap density,apparent density and HR value of NiCrCoAlY-MoSi, powders within different ball milling times

Milled time/h 0 5 30 40
Tap density/(g « ecm™®) 4.672 5.075 6. 686 6. 847
Apparent density/(g * cm ) 2.797 2.737 5.599 5. 749
HR 1. 670 1. 854 1.194 1. 191

L Si bERERIE 9 XRD 3L A4 Hall-Scherrer
YR R BR S B B Y NiCrCoAlY-MoSi, #}
KRR ST G RN E 7 BT . BRES RN, SRR S
PR/, 285 h BREE J5 H AR OF 3 RH B 2
52 num s 44 221 K B B ) ORL R S R g2 b 3
VRV E L A AIG 30 h B R R SRR 25 nm.
40 hIW B % 23 nm, 256 BRI Ky AR P 500 8 1 21 21 2%
Fa FIREAR 43 A5 AT 0 B o 6 5 2R B BF 1] 74 38 0 83 oK &y
LA W NN RN ER AN YR S S VN Y Y
Z o B A B AR 4 RO e AR

55

50 F

45 -

40

Grain size/ nm

351

30 F

25+

20 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45

Milling time /h
E7 AEKEMEMRBURTSHE
Fig. 7 Grain size of NiCrCoAlY-MoSi, powders

within different ball milling times
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