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A Study on the Changes in Microstructures and Mechanical Properities of
Unidirectionally Solidified Al-Cu Alloys due to Cold-Rolling

Myung Hwan OH*. Hyong Yong RA**

Abstract

The influence of columnar dendirtes on the mechanical properties of Al-1% Cu alloys as unifirectionalloy
solidified under the conditions of controlled crystal growth rate (R) and temperature gradient (G) was in-
vestigated. And the change of metallography and mechanical properties when unifirectionalloy solidified alloys
and cast alloys were cold-rolled from 10% to 90% in reduction ratio was studied.

The results are as follows:

1. The elongation and yield strength of unifirectionalloy solidified alloy are higher then those of cast alloy, but
there is a little decrease in ultimate tensile strength.

2. The metallography and mechanical properties are changeable with the primary arm spacings when the unidi-
rectionalloy solidified alloys were cold-rolled frem 10% to 90% in reduction ratio. An alloy with larger
primary arm spacings was easily changeable in metallography and mechanical properties when it was cold-
rolled.

3. The tensile strength of transversely cold-rolled to 90% in reduction ratio was higher then that of longitudion-
alloy cold-rolled to 90% in reduction ratio. In the case, the fractorgraphs of fractured surface showed that
the cast alloy and the unifirectionalloy solidified alloy was ductile-fractured, but the surface of transversely
cold-rolled to 90% reduction of unidirection alloy solidified was slip plane gracture.
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(b)as unidirectional
-1y solidified at
R= 60 (m/hr and
90 %longitudinally
rolled ( x 600 )

(a) as cast and 90%
{ x 800)

rolled

{d)jas unidirectionally
solidified at R= 30

(c'as unidirectionally
solidified at R= 30

om/ by and 90% lo- ¢mn/ hr and 90%
ngi tudina lly rolled transversely rolled
{ x 550 ) ( x500)

Photo .6 SEM of fractographs for Al-1% Cu
alloy as cast , unidirectionally sol-
idified and 90% rolled,

V. 8 &

Al -Cu@&E 0.5 ~1.56% Custat HYd A
G/RZE & 103~ 104°C el “sec & W 54| A7}
ouabeF 5347l 5, Wapstaed =& 23 9 s)AlH
AAHIES FAE A obg3 22 AES A

1. dendrite & primary arm spacing ©| *}o}

Aol whel @AES Zobshdond, A es Aue
sagel Faamel RyFel vl FL AAE
3 S EAEIRE

FEZE-F 7HEh s AR E
KAkell o sted kzh FHASHH T
2. g zbAn 2 10~90 %7k A4l ziE o,
primary arm spacing &] £ - 6ol &St %A 4wl 7|
AR QAL WHEst deppcel S
spacing o] = 77t w2 gfadw]e] 2ste] <A
dendrite o W&ol otz o) wel FAA HA
& e

3. 90%3teu| 2 longitudinal W3ko &

primary arm

A7E 5 veld m, §EFEs 2 dbA ek
4. FzA4H] n¢§FL 90 % Folst d5el JdF
sl & Mg o] ductile-fracture & Kol

ah ol u}el Sy A7l FYE-S transverse H}3FO T el

<
5" slip plane fracture & EjHich
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