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Effect of Aging Treatment on Fracture Characteristics of
High Strength Al-Alloy

Chang-Kweon Moox* and Sae-Kyoo On*

Nowdays, the high strength aluminum alloys are broadly used for structural purpose, but the
practical strengthening method by aging treatment are not much available.

So that, in this study, in order to investigate the effect of aging treatment for strengthening on
the fracture characteristics of the domestic high strength Al alloy (A2024BE), the variations of
the aging temperature and time were taken after solution treatment. By microstructural exami-
natin, and by SEM fractographs of the fractures, the effects of aging temperature and time
were investigated, considering on the fracture behaviour.

The results obtained are as follows:

1) It was confirmed by microstructural investigaticn that the aging temperature of 190°C and
the aging time of 12hours were optimal to get more sound microstructure with distribution of
uniform precipitation.

2) By step aging treatment, the proper aging time for obtaining the similar microstructure
without any microstructural defects could be shortened in half the normal aging time.

3)By examining the SEM fractographs of the fracture surface, it was found that, regardless
of the aging treatment time and temgerature, all were intergranular ductile fractures, but the
aging treatment at 190°C for 12 hours resulted in dimple-type-transgranular and {intergranular-

ductile-frature.
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Table 1. Chemical composition of materials (WZ%)

\.Chemical X - -
Materials \ compositicn Al Cu S Fe Mg Mn Zn Ni Ti Cr
A2024BE R 4.26 0.38 0.25 1.63 0.61 0.08 — 0.03 0.012
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(¢) 12hr aging (d) 30kr aging

. Effect of aging time on microstructures

of A2024BE after quenched from 490°C
and aged at 190°C (X400).
Heat treatment cycle: as in Fig. 1(a).

(c) 230°C (d) 270°C

4. Effect of aging temperature on microstr-

uctures of A2024BE after quenched from
490°C and aged for 9k7 (X400).
Heat treatment cycle: as in Fig. 1(b).
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Fig.5. Effect of step aging on microstructures of
A2024BE after quenched from 490°C and
aged according to (a) 150°C 3kr+190°C
1.5hr (b) 190°C 3kr+230°C 1.5kr (X400).
Heat treatment cyce:as in Fig. 1(¢) & (d).
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Table 2. Variation of the fracture mode according to heat treatment of A2024BE

Aging condition Mode * Aging cond. Mode * Aging cond. Mode *
As solution treated B,C 190°C 16hr C 150°C 3hr+4-190°C 1.5h7 B
190°C 6hr C 190°C 20hr A 230°C 9hr A, C
190°C 9hr A,C 190°C 30hr A, C 270°C 9hr A, C
190°C 12hr C 150°C 9hr C 190°C 3hr+-230°C 15k A

* Fracture Mode
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Fig.6. Scanning electron micro graph of fract-
ure surface in A2024BE base metal (X-

5000).

(d) 16kr aging

(e) 30kr aging

Fig.7. SEM fractographs of A2024BE after que-
nched from 490°C and aged at 196°C
(X200).
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Fig.8. SEM fractographs of A2024BE after qu-
enched from 490°C and aged at 190°C(X
5000).
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Fig.10. SEM fractographs of A2024BE after qu-
enched from 490°C and aged according to
(a) 150°C 3hr4-190°C 1.5hr,
(b) 190°C 3kr+230°C 1. 5kr(<200).
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