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Table 1 Effect of Fe on the formation of light beam surfacing

layers of NiAl intermetallic

Fein
rslznl:g: surfacing Experimental results
powder/at%
Surfacing metal can not wet base
No.1 0 metal and surfacing layer can not be
acquired
No.2 11 Surfacing layer can be acquired
No.3 13 Surfacing layer with good formation
: can be acquired
No.4 28 Surfacing layer with good formation
: can be acquired
Surfacing metal can not wet base
No.5 43 metal and surfacing layer can not be

acquired
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Fig.1 Projection of the liquid surface in Ni-Al-Fe
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Fig.2 Effect of Fe on the composition and dilution of light beam

surfacing layers of NiAl intermetallic
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Table 2 Effect of Fe on the composition of light beam

surfacing layers and their precipitations

(‘m.'n[.)ns.ilion ot Atomic site
Areas precipitations/at% Phase ; :
Ni Al Fe i
No.2 Surfacing layer 34.69 46,99 1832 -- =
Column crystal 36.77 51.33 [1.90 NiAl (NiFe)Al
Strip phase  7.96 28.37 63.66 Fe;Al  (FeNi):Al
No.3 Surfacing layer 25.88 3031 43.81 - =
Column crystal 42.84 35.24 21.92 NiAl (NiFe)(AlFe)
Strip phase  11.55 14.59 73.85 Fe;Al  (FeNijAl
No4 Surfacing layer 25.44 39,73 34.84 - =
Column crystal 29.33 44.84 25.83 NiAl  (NiFe)Al
6.73 27.76 65.51 FesAl (FeNihAl
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number

Strip phase
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Fig.3  Microstructure of light beam surfacing layers with Ni, Al

and Fe mixed powder: (a) No.2. (h)No.3, {c) No.4
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Fig.4  X-ray diffraction spectra of light beam surfacing layers

with Ni, Al and Fe mixed powder: (a) No.3, (b) No.4
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Effect of Fe on the Formation of NiAl Intermetallic Light Beam Surfacing Layer and
Its Microstructure

Zhang Di, Shan Jiguo, Chen Wuzhu, Ren Jialie
(Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: With the use of X-ray diffraction, SEM and EDS, the effect of iron element on the formation of NiAl intermetallic light beam
surfacing layer and its microstructure were investigated. The results show that owing to the high melting point of NiAl intermetallic, NiAl
surfacing is difficult to acquire by light beam heating Ni and Al mixed powder. Adding reasonable content of Fe powder (11at%~28at%) to
Ni and Al mixed powder can decrease the melting point of surfacing alloy system and improve the formation of light beam surfacing layer.
With the increase of Fe addition in surfacing material, the dilution of surfacing layer and its Fe content firstly increase and then decrease.
Too high addition of Fe powder (43at%) makes surfacing metal not to wet base metal. The Fe in surfacing layer promotes the precipitation
of strip Fe;Al, and the precipitation proportion of strip FesAl increases with the increase of Fe content in surfacing layer. The light beam
surfacing layer consists of NiAl column crystal and strip FesAl between column crystal.

Key words: light beam surfacing; NiAl intermetallic; formation of surfacing layer; microstructure
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