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Fig.1 TEM bright - field images showing the microstructun: of ' luser - clad coating
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Fig.2 TEM bright - field image showing in situ transformation of dendritic M, C, + y~=M, C(a)and SADPs of M, C; (b) and (7+ Mg

G ) (c) respectively
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Fig.3 TEM bright - field images showing in situ transformaiion of cutectic My Gy + -, C (a) and (b), and SADPs of M C carbides
(c) and (d) in (a) and (b) respeciively
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Fig.4 TEM bright - field image showing preciptiation of My Gy (a) and its SADP (h)
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Fig.5 TEM bnght - field image showing precipitation of M, C
from eutectic Austenite
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Fig.6 Secondary hardening of the clad coating
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Fig.7 Impact wear resistance of the clad coating
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The Flow Function Upper Bound Modes and Its Applications in Extrusion

Li Shuangyi Zhang Lianhong Liu Yongze
(Tianjin University, Tianjin 300072)

Abstract* The flow line function and the flow function for extrusion were obtained from the construction of velocity
discontinuity lines(VDL) . The velocity field in the plastic deformation regions and the uppsi Hound solution were
deduced from the flow function. Two basic patterns of VDL, straight and parabolic, were proposes.. The flow func-
tion without VDL was set up by surperimposing the basic flow finction. related to the ctraight VDL pattern to elimi-
nate VDL. The flow functon without VDL shows closely the metal low in comparison with the result of viscoplastici-
ty, and the corresponding upper bourd solution is lower,

Key words flow function; supenmpesition; velocity discontinuity line(VDL) ; extrusion
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Microstructural Characterization and Evolution of Laser
Clad Fe - Cr - C - W - Ni Alloys

Han Peide Wu Xiaolei Sun Yanmin
(Taiyuan University of Technology) (Institute of Mechanics, Chinese Academy of Seiences)(Qigihaer No.1 Machine Tool Plant)

Abstract In situ synthesis of Fe — Cr—~ W~ Ni — C alloys on a low alloy steel substrate by a high power continous
wave CO, laser cladding were investigated by an analytical electron microscopy with EDAX and EELS. The clad
coating consisted of hyper — eutectic microstructure, i.e., M;Cy + (¥ + M;C;) . ¥ - austenite is meta — phase with
extended solid solution of alloying elements. During thermally treated at 973K x 1 hour, the precipitation of My Cg ,
M,C and MC from austenite and in situ transformation of dentritic M; C; + Y—>My; G and eutectic M; G, + y—=M;C
were observed. The laser — clad microstructure was of secondary hardening character, and the corresponding peak
hardening temperature and peak hardness was 973 K and HVj ;1160 respectively. The laser — clad microstructure
also reveals superior impact wear resistance.

Key words laser clad; microstructure; fe matrix alloys



