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The Relationship between Strain Ageing
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Abstract

The effects of annealing temperature and time on mechanical properties and microstructures were already investigated in
cold drawn pearlitic steel wires. During annealing, the increment of the tensile strength at low temperatures found to be due
to age hardening, while the decrease in the tensile strength at high temperatures was attributed to age softening, involving
the spheroidization of lamellar cementite and recovery of lamellar ferrite. Since Between increase of tensile strength and
the occurrence of the delamination would be closely related to the dissolution of cementite, the increase of drawing strain

by lower annealing temperature caused the between higher tensile strength and the easier occurrence of the delamination in
cold drawn pearlitic steel wires.
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Table 1 Chemical composition of steel wire (wt.%)

C Mn Si Cr

0.9018 0.302 1.273 0.17
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Annealing at 425°C l
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Fig. 1 The variation of tensile strength with annealing
time at 425C
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Annealing at 500°C
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Fig. 2 The variation of tensile strength with annealing

time at 300C
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Fig. 3 Occurrence of Delamination in 7.40 mm
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Table 2 Occurrence of delamination of drawn wires

Drawn Strain (g) Delamination

1.13,1.36, 1.55 Not observed
1.73, 1.91, 2.08, 2.24, 2.38 Observed
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Fig. 4 Occurrence of Delamination in 4.60 mm



g dxe Lx L §2 Aol Zrtsre
Asrh vehtel @A x% 27 Agol 7%
o QA7

AEtEe ¢

=l

St} d2tmdio]d %}"8
oj 2o BAAxY File] H
o €Y A AHEEY
, T8 viztelES g5 3 A4
R ey
T8 AHEolES o R FetolE
olfE BA Tt 7Ysido

22 @4l Yehd oz ®Ht,

r

4. 4 E

W A&

g
Gl g
"0‘1 HAE T4

~~
s

ot 2
Nood 2

o b >

o

Sl Mo rhe
>
2

o
rg ofN > R
B 3L ol ot

2

o
HU ik
38

oL > oX >

il
oy
4
52
41

(2) AM 7pFFo] FrtgozHA AHElE
#7F gdstd detojdiold whao] 4
F& EAg Aoz dgujdeld wAg
7 etk

(3) EA" Al dA3= MaAsrr d
A ol A A parameterE ofUH,
Ziojulold LA o] AAREE F=3

.

j,‘i,

o

s
p-R
=

- 234 -

2128

[1] T. Tarui, S. Nishida, A. Yoshie, H. Ohba, Y. Asano,
and 1. Ochiai, Nippon Steel Tech Rep. 80, 44 (1999).
[2] B. Tashiro, S. Nishida, T. Tarui, S. Ohashi, S.
Sasaki, and K. Nakamura, Nippon Steel Tech Rep. 80,
38 (1999).

[3] J. Languillaume, G Kapelski, and B. Baudelet,
Acta mater,. 45, 1201 (1997).

{4] T. Tarui, T. Takahashi, S. Ohashi and R. Uemori,
Iron and Steel Maker, 21, 25 (1994).

[5] V. N. Gridnev and V. G Gavrilyuk, Phys Metals, 4,
531 (1982).

[6] V. N. Gridnev, V. V. Nemoshkalenko, Y. Y.
Meshkov, V. G. Gavrilyuk, V. G Prokopenko, and O. N.
Razumov, Phys. Status Solidi (a) 31, 201 (1975).

[7] F. Dancix, D. Julien, X. Sauvage, and J. Copreaux,
Mater. Sci. Eng. A 250, 8 (1998).

[8] H. G Read, W. T. Reynolds Jr., K. Hono, and T.
Tarui, Scripta materialia 37, 1221 (1997).

[9] K. Hono, M. Onuma, M. Murayama, S. Nishida, A.
Yoshie, and T. Takahashi, Scripta materialia 44, 977
(2001).

[10] N. Maruyama, T. Tarui, H. Tashiro, Atom probe
study on the ductility of drawn pearlitic steels, Scripta
Materialia 46, 599.(2002)

[11] P. Watte,. J. V. Humbeeck, E. Aernoudt and L
Lefever, Scripta Materialia 36, 89. (1996)

[12] Y. Shiota, Y. Tomota, A. Moriai, and T. Kamiyama,
Met. Mater. -Int. 11, 371 (2005).

[13] K. Makii, H. Yaguchi, M. Kaiso, N. Ibaraki, Y.
Miyamoto, and Y. Oki, Scripta materialia 37, 1753
(1997).



