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Properties of Cold Sprayed Cermet Coatings and Effect of Compressive Strength of
Cermet Powder Particle on Cold Spray Process *

Takayuki KUWASHIMA™, Tetsuya SONODA™, Jyunichi YASUOKA™*, Takashi SAITOH™,
Kazunori Suzuki®, Maki FUJIWARA®, Mitsuru NAKAMURA™**

Cold spray process is expected to apply to many industrial fields because the process has the feature with a little heat
influence to spray material and gets the uniform coating without oxide in the coating. Metal material powders are mainly used
in the process but other powders such as cermet, ceramics are not so used. It is important to clarify the influence of
properties of the powder on the process. Especially, little attention has been given to the compressive strength of powder.

In this study influence of compressive strength of cermet powders are studied using compressive strength tester
manufactured by Shimadzu Corporation type MCT-W500.

Three AlyO3-Ni cermet powders with a different Ni content are sprayed on SUS304 stainless steel and also WC-Co
powder is used for comparison with their powders. Al,O3-Ni and WC-Co cermet powders are agglomerated powders. Kinetic
Metallization System manufactured by Inovati, USA is used as cold spray equipment. Cold spraying using Al,O3-Ni powders
are carried out in various spray conditions. With decreasing in the gas pressure, the coating thickness become thicker but the
coating flaked off from substrate and we cannot get good coatings in each spray conditions.

The compressive strength of powder particle for using cold spray is lower than WC-Co powder for HVOF but behavior of
Al,03-Ni and WC-Co powder is different in compressive test and compressive strength of WC-Co is lower than Al,O3-Ni one.

It is clarified that compressive strength of powder particle influenced on cold spray process.

Key words cold spray, spray condition, compressive strength, cermet powder, micro structure
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Tablel Cold spray conditions.
1.Feedstock powder Al203-Ni KM-WC-Co
2.Gas He He
3.TCU gas pressure 200~620 345
(kPa)

4. TCU temperature 500~630 810
(K)

5.Powder feed rate 10.5 7.4
(g/min)
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particle

Fig.4 Particle photo under compressive test using MCT-W500.
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Fig.b SEM photographs of cross section of used powders
polished by cross section polisher.
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Fig.6 Relationship between Ni content and compressive
strength of used powder.
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Fig.7 Relationship between cold spray conditions and coating
thickness.
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Fig.8 XRD patterns of Al,03-40Ni powder and coating.

Fig.9 SEM photographs and results of map analysis of cross
section of AlyO3-40Ni coating.
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Fig.10 SEM photographs of cross section of WC-Co coatings.
(a) cold sprayed coating (KM-WC-Co),
(b) HVOF sprayed coating (Diamalloy2004)
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Fig.11 XRD patterns of WC-Co powders and coatings.

cold spray : (a) powder, (b) coating
HVOF spray : (¢c) powder, (b) coating

TR G2 W R B IEH I H s I 925 % 7
DI IENTIC K & READFAT LI LIGERLTWAS &
Bbhs.
CDXHITa— v FAT L —TIEEER K OBILR 2
bk &3, H—REEE K TE 5. LaL, ALOsNik
KEWC-CoTITMHERICKRELENRBD LN, TOKIK
%R 2 72D ITBHR D JERA SR EE IS D W TR 217 - 72,

29

s

4. %

41 3O—)LRATL—BWC-CoMmEDIEE

WD IEMHREZWE L2 T ATV FAT L=
? WC-Co F3 I 05MPa, #5# 7 L — & ] WC-Co fr iy
655MPaTdh o7z, Figl2iczuxt sy aryK) v yv—

20094E7 2

84

KM-WC-Co
(cold spray)

N 5

Diamalloy2004
(HVOF)

Fig.12 SEM photographs of cross section of used WC-Co
powders polished by cross section polisher.
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Fig.13 Particle photos after compressive test using MCT-W500.
(a) Aly03-30%Ni, (b) KM-WC-Co, (¢) Diamalloy2004
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Fig.14 Results of compressive test using MCT-W500.
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