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Abstract

A CO; laser overlay was conducted by using a Fe-based powder on the AC2B aluminum substrate.
Cracks and intermetallic compounds (IMC) were observed inconsistently along the interface between the
overlay and post-molten layer. A scanning electron microscopy (SEM) with energy dispersive spectroscopy
(EDS) detected some Fe-rich IMC (Fe;Al, FeAl) as well as the brittle Al-rich IMC (Fe;Als, FeAls). Micro
vickers hardness proved the formation of Al-rich IMC (FeAl;) along the interface by showing HVO0.1
800~900. Furthermore, nano indentation was successfully applied to investigate the behavior of IMC more
precisely than the micro vickers hardness.
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Table 1 Composition and Vickers hardness of
intermetallic compounds of Fe-Al”

Type of intermetallic | Wt.% of |Vickers hardness
compound Aluminum (9.8 N)
FeAls 58.5 ~ 61.3 892
FezAls 53.0 ~ 57.0 1013
FeAl 12.8 ~ 37.0 470
FesAl 13.0 ~ 20.0 330
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Table 2 Composition of the powder and the sub-
strate (wt.%)

Al Fe Cr Cu C Si
AC2B | Bal. - - 3 - 6
Powder - Bal. 20 - 1.7 1.1
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Fig. 1 SEM image of laser overlay cross—section
for EDS analysis
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Fig. 2 Micro vickers hardness to the direction of
depth in laser overlay cross-section
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Fig. 4 IMC formation at the Al-Fe interface
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Table 8 Chemical composition of EDS analysis (wt.%)

C Al Si Cr Fe Cu Possible phase
) 16.8 61.2 24 5.2 14.4 - (FeAls) 1-+Cx
@ 2.3 30.7 49 10.3 51.8 - (FeAl) 1-+Cry
&) 2.2 15.2 2.1 12 68.5 - FeszAl
@ - 82.6 15.2 - - 2.2 Al-rich primary solid solution
® 2.6 53.2 4.2 6.5 31.5 2 FeAls
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Fig. 6 Micro vickers hardness to the direction of
depth in laser overlay cross-section (IMC's
in the interface)-
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Fig. 7 Photograph of micro vickers hardness with
no IMC layer
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Fig. 8 Micro vickers hardness to the direction of
depth in laser overlay cross—section (No
IMC's in the interface)
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Fig. 9 Photograph of nano indentation for IMC
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Fig. 11 Nano indentation results
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