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Effects of Quenching Temperature on Toughness of the High Hardness and High Toughness
Hypereutectoid Steel

G BET W HIET R R
TAKAHASHI Haruka, TSUNEKAGE Norimasa and FUJIMATSU Takeshi

Synopsis: By applying the newly-developed FM(Full Martensite) treatment, which has potential to provide high hardness
and high toughness to hypereutectoid steel, the optimized steel shows 55HRC or more and 250 J/cm? or more
with 10R-C notch.

Impact property of the steel was greatly affected by the amount of VC precipitates that comes from quenching
temperature in the FM treatment.
It was clarified that controlling VC precipitates was crucial for maximizing characteristics of the FM-treated steel.

Keywords: hypereutectoid steel; high hardness; high toughness; VC.
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Fig.1 Relationship between hardness and Charpy impact value.
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Fig. 2 Equilibrium phase diagram of Fe-C.
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Fig. 3 Schematic microstructure illustrations of hypereutectoid
steel after
(a) Conventional quenching and tempering.
(b) FM treatment.
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Table 1 Chemical composition of steels used in this study (mass%)
C Si Mn Cr Mo \Y
Steel A Developed high strength steel. (Cr, Mo addition, Ni free) 0.20~0.40
SuJ2 1.00 0.26 0.40 1.35 0.04 -
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Fig. 4 Heat pattern of FM treatment.
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Fig. 5 Charpy impact value at ambient temperature;
(@) Conventional quenched and tempered SUJ2.
(b) FM-treated Steel A.
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Fig. 6 Load-Displacement curves obtained by Charpy test.

Fig. 7 SEM images of the fracture origin of 10R-C notched test
pieces after Charpy impact test.
(a) Conventional quenched and tempered SUJ2.
(b) FM-treated Steel A.

4.2 FMAULIEH OB REICK T 2 F A RE QR ETl

VEAEZEL/=Steel ADIvILE—BFRAERERZFQ.
8IZRY,, S, FMUEHMDEHEMBIIWT T DHRABED
& (900T. 950TC. 1000CmM3% M) IcoLW\THE
MIZRUTze &z BRBEAICODWVTHELZOY DT
IVESRIERRZFig. 9ITRT,

Steel AOFMALIERF IS, VARIIE S K UFMIBEFDBEA
BEDENILSY. HI56HRCOBREDEAER LE
SHERLUI, 22U, Z0OEEEIZ. BEIHAESETHDIC
HEHLOT. BABEIS LU TENKRELE LI

TABEN00CHIUO50CHIBEEIT. VAIED
BREELICHERBEN LRI DHEANE SN, 900T
BEAMIZDNTIE, VIFMEN0.4 mass%DIFEI- T+
IWE—&ZEE (10R-C/vF) 1140 J/cm*THBDIC

Sanyo Technical Report Vol.28 (2021) No.1

NN O H I

(]| [#=



SHEJO MR T IO L H I

[ | =

SEESHEERMBONIEICRIITRANREDTE

300

. -+ o n=3 || ©900°C
8 250 Lol L-o- 1 LT 0950°C
g ©1000°C
8200 | f----f |t AI_ -------- _1_ ----- _I_
25
03150 F4 | === | }=---1 L-- ———
23
5T
27100 t | |----
Q
o
S 50 T

0 1

0.20V 0.25V 0.30V 0.35V 0.40V

Fig. 8 Charpy impact value of specimens quenched from three
quenching temperatures.
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Fig. 9 Rockwell hardness of specimens quenched from three
quenching temperatures.
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Charpy impact value.
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Fig. 13 SEM images of fracture origin of 10R-C notched test pieces after Charpy impact test.
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