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Thermomechanical Treatment of 3104 Aluminum
Alloy for Improving Strength and Earing Properties
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Abstract

Two kinds of thermo-mechanical treatments(TMT) were applied to two AA3104
alloys. Tensile test, cupping test and texture mesurement were conducted. Height
and angular positions of earings in the drawn cups were explained by ODF
analysis. Tensile strengths of the experimental AA3104 alloys primarily depended
on the contents of alloying elements. The tensile strengths measured in RD+45°
direction were generally lower than those measured in RD and TD directions. The
textures of the experimental alloys were determined as shear texture {100}<011>
and Cube texture {100}<001> by ODF’s. Some optimum ratic of shear texture
{100}<011> and Cube texture {100}<001> for reducing earings was found.
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Table 1. Chemical composition of specimens

Element
ermen Mn Mg Fe Cu Si Al

Alloy
KIST Alloy 0.87 124 0.49 0.24 0.22 bal.
DC Alloy 0.99 1.16 0.31 0.19 0.31 bal.
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Table 2. Tensile properties of alloys as a function of heat treatment process
and test direction.

Alloy and |[Recry. Tensile Properties Earing

Process |Temp. UTS YS ElL (%)
RD |RD+45°(TD |[RD |RD+45°|TD |RD [RD+45°|{TD

KIST (520C [299| 298 |308|255| 258 |274|79 | 85 |87 |54
Process A[560°C {306 | 303 |310|272| 263 |27383 103 |96 | 412
KIST [520C [303| 296 | 2961257 | 241 (245194 | 97 |91 |25]
Process B1560C [ 303 | 298 [307 263 | 251 |[260 (103 | 10.1 93 | 271
DC 520°C [290 | 289 | 292 (252! 238 |24082 | 91 83 | 3.11
Process A|560C | 292 | 292 | 297|251 | 246 24082 | 95 |87 |274
DC 520°C (290 | 200 [292 {253 | 246 |251 |88 | 9.1 89 {194
Process B[560C | 298 | 294 | 297 | 260 | 249 | 253 |89 | 1056 104 | 191
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Fig.2. Earing in the drawn cup with processs and alloys
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Fig.1. Orientation Ditribution Function of shear texture and Cube texture
(a) KIST alloy, Process A, 560C recry. (b) KIST alloy, Process B, 560T recry.
() DC  alloy, Process A, 560TC recry. (d) DC alloy, Process B, 560C recry.
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