Vol 38 Nol
Jan. 2002

L h 7 K

ACTA METALLURGICA SINICA

1

2730 o7

%38 E
2002 # 1 B

(b e iz 22 B MO FEAR AL -

A AL
(R & BILF. R 110016)

B. C. De Cooman

|Laboratory fur [ron and Steelmaking, Ghent University, Techonlngiepark %, B-9052 Ghent, Belgium)

B OE ETEmmirho el M R SR L R T, B TR IR TES s AR Cortrell U
Tt FEay S RO T R T SRR T MR S A R AR R B T Cottrel]
S e R e

iR P (U8 GOSPREYC EsE

hEESES TG142.L TEEERIRED A TEES  0412— 1961(2002)01— 0027 — (4

MODELLING OF THE STRAIN AGING PROCESS
OF LOW CARBON STEELS

ZHAQ Jiuzhou
Tnstitute of Metal Research, The Chinese Academny of Sctences, Shenyang 110016

B. . De Cooman

Lahorataory for Iron and Steelmaking. Ghent University, Teclinolcgiepark 9, B—4052 Ghent, Belgium

Correspondent: ZHAQ Jiushou, professor, Tel: (024)23848531-55143. Far: (021128891329,
F-mail: zhao_jiuzhoudfotmal com

Manuscript received 2001-134—30, in revised form 2001-08-Q7

ABSTRACT A mode]l has been developed to describe the formation of the carbon atmmsphere
around dislocations during aging of a luw carbon steel bv taking into account the effects of the pre-
existing cementite particles and the saturation of the dislocartons. Strain aging experiments have been
carried out with an ultra low carbon steel. The experimental results have been compared successfully
with the theoretical calculations. The effect of the pre—existing cementite particles on the formation
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of the Cottrell atmosphere has been discussed.
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Fig.1 Increase i1 yield strength Ao vs aging time ¢ for 2%
prestrained specimens aged at 100 C ({triangle} and

50 C (square)
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Fig.2 Fraction increasesin N (#)/ Ny or Ao/ Admax for 2%

prestrain specimens aged at 100 T {tmangle} and

50 C {square). The solid lines and the dashed lines

are the dislocation saturation levels predicted with

Eq.(8} and Cottrell theory, respectrvely
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Fig.3 Fractwn tncreases m vield stress vs dishwatnm sat-
uration levels predicted with present medel [hallow
symbal} and Cottrell model (sodid =y mbesl) for 2590
prestrain spectmens aged at 50 O {squarel, 75 C

(eircle}, 100 C (down triangle) and 140 < (upin-

angle)
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Fig.4 Changes of the saturation of dislocation [solid line)
and free carbon concentration {dashed line) with ag-
ing time for different initial average particle radii
{1 — Rpp=2 nm, 2 — Rpo=2.5 nm or Rpo >1.

3 — ﬁpo=4 nm}
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Fig.b Saturation N(t)/Np of dislocations us the initial ra-
dius _Rpg of cementite particle for specimen aged at
130 C for 120 s [solid line) and carbon atom con-

centration in matrix at interface of particle/matrix
wi™ us Rpg at 150 © [dashed line)
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