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N. Yoshida, O. Umezawa and K.Nagai: Influence of Phosphorus on
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1) Z. Liu, Y.Kobayashi and K. Nagai: Effect of Nano-Scale Copper Sulfide
Particles on the Yield Strength and Work Hardening Ability in Strip Casting

Low-Carbon Steels, Materials Transactions, 45(2004), 479-487. 2) Z.Liu,
Y.Kobayashi and K.Nagai:

Effect of Phosphorus on Sulfide Precipitation n Strip Casting Low Carbon
Steel,Materials Transactions, 46(2005), 26-30
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Shear Added-Rolling Simulator

Fe-C Fe-C-P EBSD

Specification

Mill type Cross 2 high mill
Work roll  400mm
x300mm
Maximum rolling
force:300ton
Drive motor 1 : DC300kW
Drive motor 2 : DC150kwW
Maximum rolling
speed:30m/min

o Cross angle 0to 10°
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T.Hanamura, T.Yamashita, O.Umezawa, S.Torizuka and K.Nagai: Effect of
Diffusionof {100} Parallel to the ND Plane on the Charpy Impact Properties in Low
Carbon Steel,” CAMP-ISIJ, 14(2001), 1051.

-19-



0.15C-0.3Si-1.5Mn (-0.1P) (wt.%)
923K 85% 12x 12mm

Temperature
-t
LD

@ RN

-20-



|.! L L i ! 1 L L i
o4 04 08 10 L2 14 1& 18 28 22
CRES Rano, £

3.1um 2.8um

723K

EENRNRE

Coprinbautions oo vVield Siresgib, MPs

= E

AR £
Steel € Saeel P
F. Yin, T.Hanamura, T. Inoue K.Nagai: Fiber Texture and Substructural

Features in the Caliber-Rolled Low-Carbon Steels, Metallurgical and Materials
Transactions A, 35A(2004), 665-6717.
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e
150kg
550 95%
Element (mass %)
Steel
C Si Mn P S
Base 0.14 0.31 1.51 0.001 0.0006
C added 0.43 0.31 1.50 < 0.001 0.0009
P added 0.14 0.30 1.48 0.093 0.0007
Cand P
0.45 0.30 1.49 0.10 0.0011
added
YS TS T. EL Vickers
Steel
(MPa) (MPa) (%) hardness
Base 845 842 17 286
C added 920 952 17 300
P added 926 926 13 308
C and P added 1020 1048 15 339
C 1000MPa
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Y. Furuya, S. Matsuoka, S. Shimakura, T. Hanamura and S. Torizuka:
Effects of carbon and phosphorus addition on the fatigue properties of

ultrafine-grained steels, Scripta Materialia, 52(2005), 1163-1167.
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