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A Study for Characteristic and Manufacturing of Porous NVAC4C
and Ni-Cr/AC4C Composites

Young-Hyun Kim*, Eok-Soo Kim**, In-Dong Yeo™* and Kwang-Hak Lee

Abstract

Ni and Ni-Cr porous metals which are estimated to be easy to fabricate by squeeze casting are used as strengtheners for com-
posite materials. As a matrix material, Al-7%wtSi-0.3 wt%Mg(AC4C) has been used. In case of NIVAC4C and Ni-Cr/AC4C
composite, 750°C melt temperature and minimum 25 MPa squeezing pressure are needed to produce sound composite materials.
The observation of interfacial reaction zone at various heat treatment condition showed that solutionizing temperature of above
520°C, the interfacial reaction zone increased proportionally with increasing heat treatment time and reaction products formed b
interfacial reaction are mainly composed of A{Ni and AL;Ni, phases. The tensile strength of NiYAC4C and Ni-Cr/AC4C compos-
ite is lower than the matrix metal and this can be explained by the brittle intermetallic compounds formed at the interface of Nand
Ni-Cr reinforcements. But the properties of hardness, wear resistance and thermal expansion are better than the matrix due to th

strengthening effect of Ni-Cr porous metals.
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Table 1. Chemical composition of AC4AC alloy(wt.%).

Material Si Mg Cu Zn Fe Mn Ti Al
AC4C 7.2 0.3 <0.001 0.016 0.32 <0.001 0.15 Bal
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Ni-Cr porous metal

Photo 1. SEM photographs of Ni and Ni-Cr porous metal.

50 MPa 100 MPa

Photo 2. Microstructure of Ni/AC4C composites with various
pressure.
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Photo 3. Microstructure of Ni-Cr/AC4C composites with
various pressure.
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Time (Hour) Fig. 3. X-ray intensity analysis of NiVAC4C composite.

Fig. 2. Thickness of reaction layer of Ni/AC4C composite by
heat treatment at various time.

(b) Ni

Photo 4. EDX analysis of NiVAC4C composites heated for 7
hours at 520°C.
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. 4. Thickness of reaction layer of Ni-Cr/AC4C composite
by heat treatment at various time.
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Fig. 5. Tensile strength of matrix(AC4C alloy) and composites.
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Photo 5. EDX analysis of Ni-Cr/AC4C composites heated for
7 hours at 520°C
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Photo 6. SEM fractographies of matrix and composites.
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Photo 7. Cross sectional view of fractured tensile specimens of
N/AC4C composites.
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Photo 8. Cross sectional view of fractured tensile specimens of
Ni-Cr/AC4C composites.
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Fig. 6. Hardness of matrix(AC4C alloy) and composites by
heat treatment condition.
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Fig. 7. Weight loss for matrix(AC4C alloy) and composites at
1.3 m/sec sliding velocity.
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Fig. 8. Thermal expansion of matrix(AC4C alloy) and com-
posites.
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