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ABSTRACT
The deposition rate of thermal spraying was much faster than the other deposition

techniques. It's very suitable for back up application of electroformed mold insert. However, the
major problems of thermal sprayed copper coating are poor mechanical properties and strength. In
this study, we sprayed pure copper on a SAE 1020 low carbon steel substrate by flame spraying.
The thermal sprayed layer was subsequently treated in distinct temperature (200 -800 ) and
time(1-8 hours) to estimate the effect of heat treatment. The experimental results indicated that the
hardness, electrical resistivity, and bending strength of copper layers were decreased with
increasing temperature. The effect of heat treatment on thermal-sprayed copper layer was similar
to the copper raw material. The observed micrographs showed that the thermal-sprayed copper
layers were much more denser after heat treatment, and their oxide barrier disappeared. The
results of nitric acid solution dipping also indicated that the corrosion resistance of thermal-



sprayed copper layer were improved after 8 hr heat treatment above 400 .   
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1. 

Table 1. Parameters of thermal spraying

2. 

Table 2. Experimental results of micro hardness 

3. 

Table 3. Experimental results of electrical resistive

coefficient of thermal-sprayed copper layer.

-216-

92 9



4. 

Table 4. Experimental results of blending strength

5. 

Table 5. Experimental results of weight loss of thermal

-sprayed copper layer in nitric acid solution

1.

Fig. 1 Heat treatment vs. hardness 
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2.

Fig. 2 Heat treatment vs. electrical resistivity 

3.

Fig. 3 Heat treatment vs. blending strength

4.

Fig. 4 Micrograph of thermal sprayed copper layer

without any treatment (as sprayed)

5. X1500

Fig. 5 Micrograph of thermal sprayed copper layer

without any treatment (as sprayed) X1500.
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6. 200 8 

X1500 

Fig. 6 Micrograph of thermal-sprayed copper layer

treated at 200 for 8 hours, X1500.

7. 400 8 

X1500 

Fig. 7 Micrograph of thermal-sprayed copper layer

treated at 400 for 8 hours, X1500.

8. 600 8 

X1500 

Fig. 8 Micrograph of thermal-sprayed copper layer

treated at 600 for 8 hours, X1500.

9. 800 8 

X1500 

Fig. 9 Micrograph of thermal-sprayed copper layer

treated at 800 for 8 hours, X1500.

-219-


