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Microstructure and wear resistance of Cr powder alloying layers on cast iron

SHAN Jiguo, REN Jia-lie, DIN G Jiarrchun, ZHA O Nan-nan
( Department of Mechanical Engineering, Tsinghua U niversity, Beijing 100084, China)

Abstract The grey cast iron was aloyed by light beam remelting the preplacing layer of Cr powder. The
microstructure and phase of alloying layers were analyzed by SEM, EDS and X ray diffraction. The ring block wear test
was use to evaluate the w ear resistance of alloying layers. The results show that the w ear resistance of Cr powder alloying
layer is greatly higher than that of grey cast iron. The wear resistance is heightened with the increases of preplacing mass
of Cr pow der, and the wear mechanism changes from furrow and scratch to surface plastic deformation. The reason is that
with the increases of preplacing mass of Cr powder, the eutectic matrix of & (Fe, Cr) rich in Fe+ Cr7Cs in alloying layer is
replaced by the eutectic of & ( Fe, Cr) rich in Fe@3cs, then replaced by & (Fe, Cr) ferrite rich in Cr.
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Table 1 Results of tribological experiments
the condiction of speciments’ ) friction factor width of VOlum? of relative w ear
. microstructure trace W abrasion .
preparation B / mm Y resistance
grey cast iron pearlite+ flake graphite 0.119 2.323 0.552 1
remelting layer pearlite+ ledeburite 0.078 1.574 0.172 3.21
alloying layer with 240mg Cr eutectic( & (Fe,Cr) + M7C3) + @ (Fe, Cr) 0. 098 1.936 0.319 1.73
alloying layer with 480mg Cr eutectic( & (Fe,Cr) + )+ MyCg 0. 100 1.030 0. 048 11.50
alloying layer with 720mg Cr o (Fe, Cr) + eutectic(:@CrH M ,;Ce) 0. 100 0. 946 0.037 14.92
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Fig.2 The 'micrnstructure of alloying layers by light beam heating on G'(Fe, CI‘) Cra3Cs
cast ron
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Fig.3 The X ray diffraction spectrum of alloying layers
a*240m@ b—480mg Cr ¢—720mg Cr
Table 2 Composition and microhardness of precipitations in alloying layers
the preplacing mass . w(elements)/ % )
measurement region HV oo/ (kg*mm ™ )
of Cr pow der/ mg Cr Fe C Si bal.
240 eutectic( matrix) 30.33 67.17 2.38 0.12 — 518
bulky primary precipitate 20.98 75. 88 2.68 0. 46 — 390
480 polygon precipitate 66. 49 33.45 0. 00 0.07 — 978~ 1536
eutectic( matrix) 27.28 72.37 0. 00 0.35 — 520
720 eutectic 79.32 14. 56 0. 10 1.53 4.49 1039
dendrite( matrix) 74.89 19.74 0. 04 2.95 2.37 573
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