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Aging Phenomena in Strength and Ductility of Hot-rolled Steel Bars
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Synopsis :

To make clear the aging mechanism of strength and ductility in hot-rolled steel bars,
investigation has been made on the effects of aging temperature, machined test piece
diameter and hydrogen content as well as on the charges in strength and ductility by
hydrogen additon and dehydrogenation processes. The results obtaines are as follows.
(1) The yield stress and the hydrogen content continue to decrease over a log time. The
smaller the test piece, the less decrease of the yield stress, and the higher the aging
temperature, the faster the yield stress decreases and it increases at the latter term of
aging. All this while, the tensile strength is constant and the ductility increases. (2)
Hydrogen addition up to 1.5 ppm by the electrolytic method raises the yield stress and
lowers the ductility. The following evolution of hydrogen by aging recovers the yield
stress and the ductility. The tensile strength does not change in these processes. (3) An
aging mechanism in hot-rolled steel bars has been proposed that the softening by
hydrogen evolving and age-hardening by carbon or nitrogen are taking place

simultaneously.
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To make clear the aging mechanism of strength and ductility in hotrolled steel bars, investigation has been

made on the effects of aging temperature, machined test piece diameter and hydrogen content as well as on the

charges in strength and ductility by hydrogen addition and dehydrogenation processes.

The results obtained are as follows,

(1) The yield stress and the hydrogen content continue to decrease over a long time. The smaller the test

piece, the less decrease of the yield stress, and the higher the aging temperature, the faster the yield

stress decreases and it increases at the latter term of aging. All this while, the tensile strength is constant

and the ductility increases.

(2)

Hydrogen addition up to 1.5 ppm by the electrolytic method raises the yield stress and lowers the

ductility. The fellowing evolution of hydrogen by aging recovers the yield stress and the ductility.
The tensile strength does not change in these processes.

3

An aging mechanism in hot-rolled steel bars has been proposed that the softening by hydrogen evolving

and age-hardening by carbon or nitrogen are taking place simultaneously.
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Table 1 Chemical composition of materials used

- Chemical compasition (wt%o)

Heat | Grade | Relled size | — e
clsifam| m | x

A | SD 35 jg:::i ]l;;z 0.23 0.32 | 126 | 0.013 | 0.0055
B {SD35| 25mme | 021|038 | 148 | < 0.002 -56_7_9_
C |spas| D5 0231031 | 120 | 0.011 0.0049
n lspa| Dz 't'_u.'z': 033 | L12 | <0002 (Tosr
E |SD35| 16mmg | 026034 | 113 ] <0002 (}0058

52



Vol. 11 No. 4

AINTEAE U T g R RE TR R R A Y 537

44

43+

42

Y.S. (kg/mm?)

39

38

37 1 1 1

] 1

0.4 1 4

2
16 40 100

Aging time (d}

Test piece : RR

Aging temp.: 10— 30°C

Test temp.: 10~ 14°C

Fig.1 Changes in yield stress of hot-rolled bars by aging
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Fig. 2 Changesin tensile strength of hot-rolled steel bars by aging
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machining to test piece
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