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Invegstigation on In-Situ Synthesizinga - Fe( Al) / FesAl Caating by Laser Cladding
ZHANGLai-gi* ,CHEN Quang-nan’ ,SUN Zurging' , YANG Wangyue*
(1. Qate Key Laboratory for Advanced Meta's and Materid s ,Univerdty of Science and Techrnology Beijing ,
Beijing 100083 ,China;2. Inditute of Mechanics,Chinese Academy of Sciences ,Beijing 100080 ,Ching)

Abgract : Thed - Fe(Al) / FesAl ooating with good cladding quality was fabricated by seeking an optimal metch of laser process
parameters for the conposition of the Fe-28 %(at) Al mixture by meansof the combination of the laser cladding technique and
the inrsitu syntheszing technique of compodtes. It has been observed that this clad ooating is the black particulates of DOy
type FesAl with the szeof (100 300) nm ,distributed within the matrix of the cellulara-Fe(Al) slid olution ,and nogly at
grain boundaries. The conpostion analys s results of the BEDAX line scanning show that the content digributionsof Fe and Al
are relatively even aong the whole coating from the macrosoopica viempoint free of macrosegregation ,and that the composgtions
o Fe and Al gradudly trangt by inches near and a the interfaces between the coating and the subgrate ,illugrating that the
atoms of condituent eements of the coating and the subdrate diff use each other ,and the ooating is metallurgicaly bonded to
the subdrate. It has been found that the hardness of the clad coating is 639HVO. 2 ,twice higher than that of the subgrate ,and
that the overlapping treatment has few irfluence on hardness of the ooating.
Key words:laser cladding; insitu syntheszing ; Fe-Al intermetallics;iron auminide ;coating
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3.1 FeA
Fe-Al
0.5Mm  Fe-28 %(at) Al ,
P = 1500W , Vp=8.2mv s,
D =2.8mm, E= P/ (Vy,- D)
=66)/
3.2 FeA
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Fg 1 XRD pdtern o the FeAl dad coating
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(a (b) ()
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(a)theouter  (b)the midde (c)the interface between the coating and the subgtrate  (d) the irregular interface in ome areas
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( . %) ( . %)
Fe Al Fe Al 612 718HVO0.2, 603
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92. 439 7.561 85. 495 14. 505 ,
89. 619 10.381 80. 628 19.372
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