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A Study on the Strengthening of Ni-base Self Fluxing
Alloy Coating Layer on the Substrate

Si-Geon Kim* - Young-Sik Kim**

Abstract

Thermal spraying onto the metal substrate has been widely used as the technique of surface
treatment in the various industrial field. It is well-known that coating layer of the self-fluxing
alloy materials has a little porosity and excellent adhesive strength between the coating layer and
substrate. It has been, however, pointed out that the normal fusing treatment for self-fluxing alloy
coating layer has some problems such as thermal deformation of substrate.

The purpose of this investigation is to examine the effects of the strengthening treatments on
the mechanical properties of the flame sprayed coating layer of Nickel-base self fluxing alloy.
The strengthening treatments for flame sprayed specimens were carried out in 12 different
comditions in vaccum furnace. The mechanical properties such as microhardness, thermal shock
resistance, bending strength and erosion wear resistance were tested for the sprayed specimens
after strengthening treatments.

The results obtained are summarized as follows;

1. The oxidation layer formed in preheating and spraying procedures was gradually
disappeared as the strengthening treatment temperature increased from 800°C to 1000°C. And
it was shown that metallurgical bond betweem substrate and coating layer was formed at the
treatment temperature of 1000°C.

2. Microhardness of coating layer was increased by strengthening treatment, but the higher
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treatment temperature brings the lower microhardness.
3. Thermal shock resistance and bending strength between substrate and coating layer were
considerably improved by the strengthening treatment.

4. Erosion wear resistance was remarkably improved by the strengthening treatment.
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Fig 1. Schematic illustration of spraying unit
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Table 1. Chemical composition of Ni-base self fluxing alloy powder used (wt %)
Ni Cr Si Fe Mo B Cu C
bal, L5 4,5 4,5 4.0 3.3 2.0 0.8
2. 2 1%t
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Table .2 Spraying condition

Oxy, gas pressure (KPa) 343
Ace. gas pressure (KPa) 98
Air pressure (KPa) 274
Spraying distance (mm) 250
Spraying rate (kg/hr) 10

Table 3. Strengthening treatment conditions

Temperature Holding time Vaccum
() (min) (torr)
700
800 10, 20, 30 8x107*
900
1000 - o
Photo 1. General view of vacuum furnace.
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Fig 2. Schematic illustration of thermal shock test Fig 3. Schematic illustration of bending strength test
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Fig 4. Schematic illustration of blast erosion test
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Photo 2. Microstructure of sprayed coatings under each strengthening treatment condition (holding time ; 10 min)
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Photo 3. Microstructure of sprayed coating under each strengthening treament condition (treatment temperature ;
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Fig 5. Variation of microhardness with strengthening  Fig 6. Variation of thermal shock resistance with
treatment condition strengthening treatment condition
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