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ABSTRACT

Ultra high carbon steel(Fe—1.4%C) was prepared by means of a high frequency induction
furnace. The preferred nucleation site of martensite was observed. The changes of hardness and
impact thoughness due to tempering temperatures, and the spheroidization of cementite by controlled
-rolling were also studied for the steel.

The preferred nucleation site of martensite in the ultra high carbon steel is prior austenite grain
boundary. The hardness of the steel is slightly increased up to about 300°C, and then decreased
with further tempering temperature. However, the impact energy keeps a almost constant value,
independent of the tempering temperature.

The spheroidization of cementite is accelerated as the reduction in thickness per rolling pass is
increased and the number of the rolling passes becomes greater.
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Table 1. Chemical Composition of Steel Used.
(wt %)

C|[Mn|[Cr] Si|{Mo} V P S Fe
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Fig.1. Charpy-U notch impact test specimen
(unit : mm)
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Fig.2. Diagram of heat treatment and controlled
rolling
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Fig.3. X-ray diffraction patterns of Ultrahigh
carbon steel oil-quenched (a) and subse-
quently subzero-treated at —196°C (b)

3. dEHEAY % 2y

3.1. oj2dAlO|E Z=F Feo| Z{ 2AHLo|
Exy

Fig.3 & S 2HUYolES e & F4Yd =3
T fF28 F FA dAALFA YA =3
of dafA X—4 FHAEE Y3 An=2A, iz
dAto| Egst @ 2HUo] EZFS Miller” 7b A AlgH
A& o] &3ty (111), ¥ (110). 2 3"ANY HE
F=E 25t FIRAYL. K4 2 FA &
Adle vlERAlolExsn e ~HYo)EgL I
AT 2 e I 26% o 4% qon, AL
Tl YA 23 AE viERAIEF S
60%, LHLbolEge 40% o1Th.

3.2. Ol2dlAlo|ESl Myt

Fig.d&t 1150C X 90 & F 22 uolEz
A £ HFAY(20C)T & 10C 7tFez 3
Zg Fo A& 74z veld Aotk ARl
B die} o] RAade 239 A (2 4—-a)
ttERIAO|EE 2 4HUlE AFHA A Ho
+AHor HHEE BAFn Utk 10, 0, —
10, —20, —196C 9] £xolA Ztz 10 8% #X
T Fo] FL mlERAlolErL exHUE A



M TSk 64, 2% 1993/ 101

Fig.4. Optical micrographs of ultra high carbon steel cooled to temperatures with about
107C interval below Ms point.

Fig.5. Mechanism of martensite plate formation
in ultra high carbon steel.
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Fig.6. Relation between hardness and tempering
temperature for ultra high carbon steel.
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Fig.8. Relation between impact energy and
tempering temperature for ultra high car-
bon steel.
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Fig.7. Microstructures of ultra high carbon steel tempered at various temperatures after
subzero-treatment at —196°C.
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Fig.9. Scanning electron micrographs of fracture surfaces for tempered ultra high carbon steel.
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Fig.11. Microstructures of ultra high carbon steel isothermally rolled at 685°C with serveral
passes (5 pct. reduction in thickness for one pass)
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Fig.12. Microstructures of ultra high carbon steel isothermally rolled at 685C with serveral
passes (15 pct. reduction in thickness for one pass) .
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Fig.13. Microstructures of ultra high carbon steel isothermally rolled at 685°C with serveral
passes (20 pct. reduction in thickness for one pass) .
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Fig.14. Microstructures of ultra high carbon steel isothermally rolled at 685C with serveral
passes (25 pct. reduction in thickness for one pass) .
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