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Influence of Room Temperature and Strain Aging on the COD
for a Small Fatigue Crack
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Abstract

The effects of room temperature and strain aging treatment are discussed on the critical
condition for the onset of growth of non-propagating cracks on 0.159% C low carbon steel,
with special empasis on the length of the critical non-propagating crack and on the crack
opening displacement(COD) at the crack tip. It is found from the experimental analysis
that room temperature and strain aging of a fatigue pre-cracked specimen introduced the
closure of a crack tip of the pre-crack and the reduction of crack opening displacement at
the wake of crack, together with an improvement in crack growth resistance of the
microstructure. This may cause an increase in the endurance limit of the specimen, through
the enhancement of effective stress for the onset of growth of the critical non-propagating

crack.
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Table 1 Chemical composition of specimen mate-

rial (wt%)

C Si Mn P S

0.15 0.24 0.44 0.016 0.021

Table 2 Heat treatment and aging condition.

Series A
Series B, |An.—LTQ—Ma.-Ep—Keep at -18C

An.-Ma.—Vacuum annealing(640°C 1hr)—Ep

Series B, |An.—LTQ-Ma.—»Ep—Room temp. 720hr aging

An. : 900°C 2hr furnace cooling Ma. : Machining
LTQ : Low Temperature Quenching(700°C 100 min

quenching into 10% salt solution at 20°C)
Ep : Electropolishing
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Fxg 1 Microstructure of series B,

Specimen{crack)

Microscope

CCD Camera

Image processor

Printer

Fig. 2 Automatic COD measuring apparatus
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Fig. 8 Change of COD in the vicinity of crack before
and after room temperature aging treatment
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