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Microstructure and Hardness of Al1-Cu Alloy
Coating on Monel 400 by Hot Dipping
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Abstract

The structure of coating layer formed by hot dip Al—Cu alloy coating on Monel 400 metal was
studied. The coating layer consists of alloyed layer adjacent to the Monel 400 substrate and Al-Cu
alloy. It was found that the hardness of coating increased with dipping time and heat treatment as-
sociated with the diffusion and the formation of intermetallic compound at the interface. However
the thickness of coating layer was decreased at high dipping temperature due to the higher viscosi-
ty of liquid coating alloy. Diffusion heat treatment at 600°C after coating resulted in the
disappearence of adhered Al(Cu) and CuAl, phases, and then they transformed into the new phas-

es of CuAl and Al7Cu4Ni at coating layer.
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Fig. 1. The microstructure of the coating layer
formed on Monel 400 by hot-dipping at
700°C for 1 min.
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Fig. 2. EDS spectrum for the coating layer corre-
sponding to the regions of I (a) and II (b)
of Fig. 1.
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Fig. 3. Cu and Ni line scan of dip-coated at 700C
for 2 min.(a), 3 min (b} and 750C for 2
min.
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Fig. 4. Element mappings for the coated specimen with heat treatment at 600°C for 20 hr. after
dipping at 700C for 1 min.
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Fig. 5 EDS line scans for heat treated at 600°C for
20 hr after dipping at 700°C for 1 min.
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Fig. 6. XRD patterns for the coating after dipping
at 700°C for 1 min (a), and then heat treat-
ed at 600°C for 1 hr. (b}, and for 20 hr. (c).
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Fig. 7. The hardness distribution in the coating
layer forrmed at 700°C for various dipping
times.
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Fig. 8. The hardness distribution in the coating
layer formed at 750°C for various dipping
times.
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Fig. 9. The hardness profiles across the coating
layer for heat treatment at 600°C after dip
coating at 700°C for 1 min.
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