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Microstructures of Twin Roll Cast Aluminum Alloys
Jong-Woo Park, Hee-So0 Kim, and Nam-lk Baik”
Abstract

Several aluminum based alloys were fabricated by a twin roll strip casting mill. As-cast micro-
structures and microsegregations of these aluminum alloys were investigated by means of optical
microscope, scanning electron microscope and electron probe micro analysis. Clear distinction on
microsegregation among the alloy systems was observed, that is, A1235 and A8011 alloys showed
diffused segregation in the middle of the strip, while A3003 and Ab5086 alloys revealed a
centerline segregation consisted of lamellar structure. Above center line segregation was resulted

from enrichment of the alloying elements such as Mn, Fe, Cu, Si and eutictic reaction in central
region of the alloy strip.
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Fig. 2. Schematic diagram of a twin roll strip cast-
er focussed on the solidification region.

Table 1. Chemical compositions of various strip
casted alloys(weight % ).

Alloy | Mg | Cu | Mn| Si | Fe | Cr | Al

Al1235| — 0.05| — 10.65(Si+Fe)| — |rem.
A3003(0.09|0.15|1.13{0.19| 0.60 | 0.01 | rem.
A5052 | 2.43|0.03|0.10| 0.16 | 0.50 | 0.20 | rem.
A5086|3.67| — |0.28|0.05]0.06 0.05 | rem.
A8011{ — [0.008{0.004(0.726{0.885{ — |rem.
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Photo 1. As-cast structures of longitudinal section of strip cast A 1235 A 8011 alloys.

(a) near the strip surface

(b) between the surface and center

(c) center region
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Photo 2. As-cast structures of longitudinal section of strip cast A 3003 and A 5086 alloys.

(a) near the strip surface
(b) between the surface and center
(c) center region
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3. As-cast microstructures near the center line of {(a) A 1235 (b) A 8011 (c) A 5052 and
(d) A 5086 alloy
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Photo 4. Center line segregation pattern of A 3003
alloy.
(a} longitudinal section and (b) transverse
section.
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Fig. 3. Schematic profile of solid-liquid interface
and columnar structure.
(a) Type A : near-planar interface
(b) Type B : bulged interface
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Photo 5. Macrostructure of a strip casted A 5086

alloy (a) longitudinal section and (b) trans-
verse section.

Table 2. Angles between the strip top surface
and dendrite growth direction of various

alloys.
Type| Alloy | "¢2F 0P between top surface
surface and center line
A1235 8‘120 6“100
A

A8011 8-—100 12_160
A3003 8‘120 15_220

‘B | A5052 | 15-18° 22-30°
A5086 20— 30° 28_ 320
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Table 3. Chemical composition near center line of
strip casted alloys(wt%).
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alloy]  A3003 A5052 A5086

center s center . center .
elemeny line |T2*| fine |METX| jipe |MEUX
Fe | 44 | 06 | 27 | 05 | — | —
Si | 06 | 021 29 ] 02 ] 89 | 01
Mg | — | — | 79 | 24 | 49 | 37
Mn | 24 | 11 ] 01 | 01 | 0.3 | 03
Cr | 00 1001 01]02] 00/ 01
Cu | 11102105 | 00| 00| 00
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