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Feasibility of Production of an Iron-base Metal Matrix Composite by Infiltration
of molten Gray Cast Iron into a 304 Stainless Steel Porous Skeleton
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Iron-based metal matrix composites containing hard particles have good resistance to abrasive wear. One
of their production methods is infiltration-casting, which has the ability to produce surface composites
reinforced parts. In this Article, the infiltration of molten gray cast iron into a porous skeleton of compacted
swarfs of 304 stainless steel has been investigated. The molten cast iron was pulled into the porous skeleton
by capillary forces. At the infiltration temperature of the molten gray cast iron, it was in contact with the
solid skeleton of 304 steel. Due to the diffusion of chromium as a carbide-maker element and nickel element
into the molten gray cast iron, its chemical composition changed and became similar to the composition of
white Ni-Hard cast irons. By diffusion and exchange of alloying elements, an iron matrix with hard
chromium-iron carbide (M7C3) particles and a ferritic-austenitic matrix were obtained. The microstructure
formation, type, and hardness of different phases were examined with light and electron microscopy, XRD,
and microhardness measurement. Due to the relatively low price of gray cast iron and the waste stainless
steel turning chips, it can be said that a method has been proposed to produce economical parts reinforced
with surface composites.
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Table 1 Chemical composition of the cast iron parts

Element Fe C Si Mn P S
wt.% 93.1 354 261 0.34 0.015 0.016
Element Ni Al Co Cu Mg Nb
wt.% 0.05 0.028 0.007 0.041 0.043 0.004
Element W \% Sn B Ca Ce
wt.% 0.023 0.007 0.011 0.002 0.004 0.016
Element Bi As Ti Te Sh La
wt.% 0.003 0.001 0.008 0.005 0.002 0.01
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Table 2 Chemical composition in the used 304 Stainless steel

Element C Mn Si P
wt.% 0.08 2.0 0.75 0.045

Element S Cr Ni N
wt.% 0.030 19 9.5 0.10
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Fig. 2 The phase diagram of Fe-C and demonstration of chemical
compositions; Ccio: primary cast iron parts, Ceom: composite, Cseq:
solid phase in equilibrium at the infiltration temperature, Ci¢q: liquid
phase in equilibrium at the infiltration temperature.
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Fig. 1 a) The machining swarf of 304 Stainless steel, b) a weighted
gray cast iron in contact with a compacted part from 304 swarf before
infiltration, c) The specimen after infiltration.
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Fig. 5 BS-SEM micrograph of the infiltrated composite.
a5y Sajorals LSlugy ) BS-SEM g oSl ogSiasg Sm i 5SS

RN

&5 90 ol 00 @116 SE 50 Cuj9elS wiges o 5l XRD LT
5 FesC g d b o

Celn 2 dds 635 e 0 (Pl Shis 90 et ol Sy LSl
el >l ol 02

O & 5 Jedlo o oz o a5 oS el 5 JoSiS Jxe 1
g oo odvlin o

Gy Sl Sl S5 L Ghie oS (g nl pberd oS5 2

Q)5 09 oo odmlive 3Bl jo a)l

el 5L (6 g Dlaiie 4y M7C3 0y S JuSCis e LS (6l
gy ($5958590 LI 358 hro Coiens 4 Ole SWIST gy (45T 3 ]

U EXVER L PRCPVRRVA IE SR SONMP-N WINL S L Y WPV S VP TSN ) L o1 I
ez 5 Ngd oo oSt izme D)8 & j90 4y SiSTgy 2STy 0 M7Cs
30 Iie (gou,lS O3 (g59e8,90 7 IS [33] cils wsales (g 5L
alizeo slajls ity S gl S co aul 1) Co il a4l (LSl
a0 Coyed) asl Glhag )5 B el ool Wl 4 Jax o
Sy olie a4l a4 pg,S 398 L cplply il o M7C3 sleag,l5
(Sodgde 4 ‘_;)....Sb 6“’[)‘*? (§0dga )‘| olde at ‘slh.‘m.w
Cow a5 bzl (> 0 g Cawl 00,5 s Ni-Hard sl oo

ol 00 JSzs M7C3

539 20,0 oy Cajopals il (25 plend (oS 5 3 oo
Table 3 Chemical composition of the composite phases
sl C Si Mn Cr Fe Ni
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wifS s O 124 161 732 8468 494
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Fig. 3 A schematic of elements diffusion at earlier stages of the
infiltration, a. Infiltration of molten iron, b. Diffusion of the elements
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