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Effects of Zr Addition on the Cold Workability of Resulphurized Steels

Takeji ARARKAWA, Toshiro YAMAMOTO, and Takeshi AIZAWA

Synopsis:

Effects of Zr addition of up to 0°29 on the cold workability of low carbon resulphurized steels,

containing up to 0:2%,S are investigated in spheroidized and banded structures.

Although a

remarkable improvement of the compressive ductility is observed in Zr treated spheroidized steels with
increaring Zr/S ratio in steel, Zr addition has no effect on the compressive ductility of annealed
steels showing banded structure. The tensile ductility seems not to be enhanced by Zr addition.
Relationship between the shape of sulphides and the compressive ductility is discussed.

(Received Mar. 2, 1971)
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Table 1. Chemical composition of specimens (wt%).
i

Steel C Si |, Mn P s | O Al Zr Zr/S

Al 0-14 026 | 1-11 0018 | 0025 | o015 0-045 — —

A2 016 0-22 0-81 0-017 0097 0.14 0-030 — —

A3 015 017 0-87 0016 0-200 014 0-045 — —

A4 016 0-23 1-03 0-018 0-022 014 0-040 005 2:27 .
A5 016 0-23 0-99 0-017 0-107 0-14 0-038 0-05 047
A6 016 026 1-13 0-012 0-014 0-14 0-039 0-17 1-21
A7 0°16 0-19 0-89 0-016 0-205 014 0-029 0-20 097
B1 0-17 0-28 0-90 0-017 0:042 0-10 0-032 — —

B2 0-18 0-22 1-01 0-011 0:090 009 0-036 — —

B3 0-18 0-23 0-98 0-014 0-123 0-09 0-030 — —

B 4 0-15 0-22 0-94 0-015 0:041 010 0-030 0-06 146
BS 0-17 0-23 092 0-014 0-079 0:09 0-026 0-07 089
B6 0-16 0-24 0-91 0.013 0-113 011 0-026 0-06 053
B 7 0-22 0-24 0-94 0-014 0-023 013 0-022 0-19 7-82
B8 0-22 0-27 086 0-013 0-085 0-13 0:022 0-18 2-00
B9 0-20 0-22 090 0-013 0-133 0-12 0020 0-17 1-28
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(a) Annealed, banded structure

(b) Quenched and tempered, uniform spheroidized
structure

(c) Spheroidized, nonuniform spheroidized structure

Photo. 1. Microstructure of specimens.
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Fig. 1. Effect of sulphur 9, and Zr addition on
the tensile properties in uniform spheroi-
dized structure,
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Fig. 2. Effect of sulphur 9% and Zr addition on
the compression properties of the same
steels as in Fig. 1.
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Fig. 3. Effect of sulphur 2, and Zr addition on
the tensile praperties in banded structure.
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Fig. 4. Effect of sulphur ¢, and Zr addition on
the compressive properties of the same
steels as in Fig. 3.
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Fig. 5. Effect of sulphur 2, and Zr addition on

the tensile properties in  nonuniform
spheroidized structure.
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