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On the Low-temperature Annealing and the De-hardening
Treatment of Quenched and Cold-worked
Duralumin Type Alloys.  Part 11

Sigeyvasu Koda

(1) 1f duralumin type alloys are quenched and cold-worked, they will have high strength, but
poor elongation. However, when they are heat-treated adequately after quenched and cold~wotked
(of course age~hardened), their elongation will be improved better, and their high strength unchanged
as before. In Part I of this report which was published in 1943, the author inverstigated such
conditions of the heat-treatment which improves the elongation and does not decrease the tensile
strength, and could deduce successfully an experimental formula of the ralation between the tem-
perature of the heat-tratment and the optimum time at that temperature.

(2) In this report, the author will discuss the mechanism of such improvement effect experi-
mentally,

(8) A first group of specimens chosen in this research were quenched and cold-worked
duralumin of various working degrees such as 0, 9, 31, 56 and 679%. The other group of specimens
were cold-worked Al-Mg -alleys cortaining magnesium 0, 1, 2, 3 and 4% respectively. The latter
is not age-hardenable.

(4) All the specimens were heated for 1 hr. at various temperatures from 100 to 400° with
intervals of 50° " In duralumin specimens we can see the improvement effect at 150° 1 hr. annealing
as we expected, but at 200° the elengation decreases. In the specimens of Al-Mg alloys, the eclon-
gation which became poorly by the cold-working becomes better and better with tlhe tempeiature
rise to 800°, but at the same time the tensile strength becomes lower and lower.

(5) Next I applied X-ray diffraction methods to make analysis the structure change accompanied
« by the annealing. Contrary to my expection, at the annealing’'temperature which have improvement
effect, I could not observe any change on the X-ray diffraction patterns. All structure changes such

as reduction of lattice distortion or recrystallisation phenomena were observed at higher. temperatures
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(6) However at a little higher temperature of the annealing than that which have improvement
effect, we could observe a little reduction of the lattice distotion, so we may conclude that the
increase of the elongation by the low temperature annealing is due to the recovery phenomena of
the cold-worked materials.

(7) Then next it will be a question that the tensile strength of duralumin specimens does not
change by such annealing. This matter we may explain following; in duralumin alloys the low
temperature annealing which have improved. effect on elongation is just the temperature of de-
hardening heat-treatment, and just below the temperature which results precipitation hardening;
s0 the tensile strength obtained by the age-hardening and the cold-working will be kept nearly constant
by these factors concerning the age-hardening phenomena.

(8) We can expect such improvement effect on all alloys age-hardened naturally and artificially

s .
for the reason above mentioned.
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