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Effect of Cementite Morphology on Mechanical Properties
of Medium- and High-Carbon Steels
Synopsis:

Recently, high workability has been required in medium- and high-carbon steels. In terms of workability, the improvement of

limiting deformability has come to be important. The workability of medium- and high-carbon steels is influenced significantly by

the morphology of cementite.

The effect of cementite morphology on mechanical properties including limiting deformability was investigated in 0.36~0.76% C

-steels.

It was quantitatively confirmed that ductility is improved by homogeneous dispersion and spheroidizing of cementite in addition

to increasing the cementite diameter. Moreover notched elongation, that is, limiting deformability, is affected more by the

dispersion and shape of cementite than is total elongation

1. #&

e SRR SRS S LT ZHSINTED,
—iEAIClE, REMTE%, MAMREL, BKED
FILH A S N TS LA N T WB, BTl BN
EoEBACIZ R, Pk E D bERLEEREIORSD S
ZrChaT b, FRZ, 75 Pl E W72
RIS B At rh 3 2 OE AR S L B (A
LTw3,

e EREMO M TN LB LT, @ik
FAbp ERE A METH S, TR JITHT &
LT, 7=74 MK, HEDORES L OB
PWEEETFLNE, 7274 MERIZOWTIE, B -@
WEHICBCT Y, MREH L FkICSIEFo S
EOMTHIEFT2I bR TWEY, £72, -
SR EMO ML TR b R 2 L H 2 LB IRILE
K2 LT, HzoMpEmS N, RALDDOERIK
LA L DB LA NS Z S ST v 5,

—J5, 7 5 PRI L T3, @R B SR

TBWT, BERBETIIRATE T, Mo Rt
BETHH EHME S ENT WD, L Luans,
e R R LT, 7 5 v VIS RIZTIRAL
PR DT DV T, RRIITH S BlE 7 v,
Z T, CHk%0.36~0.76mass% & R7% % 4 Hifh % H
WT, M7 T > DRIED B OHEEE & 7 2 R
BES T & S R R IE T RAL ORI, K,

WIISHRE L7, £D#RELTICHET 5,

2. REBRFE

2.1 #tEM

ek O fbE o B Table 1 12§ . BALY RO ZHE
EHET 720, CROML 50.36%CHi, 0.45%CHi,
0.56%CHi+ L 1r0.76% CHlo 4 fE & W72, & i,
Si, Mn, PBEUSHIE, wihbidER LV ~ra
WMTHD, SHHDHEITHEZ DB & AL % il L
T, RALIDORIE, HHCKEDS L OEREZ 2SR,

SHTRFZERT ST MM S S — A IR SERFSCEE R S e — 2 RAERPRIL

TS MR PR s F-L) - —

H #7 5 8 B H: No.81(2001)



2 wh

o BRSO BN B B3 T IRAL YR DR

Table 1 Chemical composition of steels.(mass%)
Steel C Si Mn i S
0.369%C-steel 0.36 0.19 0.85 0.012 0.008
0.45%C-steel 0.45 0.22 0.72 0.012 0.010
0.56%C-steel 0.56 0.21 0.73 0.011 0.008
0.76%C-steel 0.76 0.22 (.81 0.011 0.009
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Cementite with aspect ratio (a/b) less
than 2 is defined as spheroidal cementite.
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Fig.8 Relationship between tensile strength and elongations in 0.45%C-steel of

different dispersion of cementite.

S I:homogeneous dispersion, S 2:heterogeneous dispersion
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S1, S2:spheroidal cementite, Rirodlike cementite,
PH:pearlite formed by heat treatment,

PA:pearlite formed by annealing
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