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Grain refinement in Al-Cu alloy processed by
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Abstract: Al-Cu alloy containing 6" precipitated phase was processed by multi-axial compression (MAC) deformation at
various temperatures. The organization evolution was investigated by transmission electron microscopy and vickers
hardness tester. The results show that the processing properties of the alloy can be significantly improved with processing
temperature rising to 60 C. The subgrains obtained during processing at 60 and 70 C are stable, and grow up as the
temperature rising to 100 “C. The uneven distribution of the microstructures of Al-Cu alloy processed by MAC with 15
passes is associated with the deformation pattern of MAC. This can be resolved through the increase of steps to 35 passes.

Comparing microstructures of the different processing states, which shows that the microstructures processed during 60

°C with 35 passes is optimal.
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Fig. 1 Schematic diagram of MAC deformation
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Table 1 Maximum strain accumulation and corresponding

hardness of Al-Cu alloy processed by MAC at various

temperatures
Surface Core
Tempfzcrature/ Pass ACC;I:;lIllated hardness, hardness,
HV HV
RT 15 6 14291 159.52
50 18 7.2 154.11 156.57
60 35 14 140.31 144.14
70 50 20 131.88 130.63
100 62 24.8 94.71 97.70
AN AL 3 B A 2 T g O S A8 2 7 A A
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7 50 °C LA EHEAT BN T, R 2 T A0 o s i 55 A 2 A AR
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Fig. 2 TEM images of samples after MAC deformation by 15 passes at ambient temperature: (a) Surface; (b), (c) Core; (d) SADP
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Fig. 3 Low magnification TEM
images of samples after MAC
deformation by 35 passes at 60 and
70 ‘C: (a) Surface, 60 C; (b) Core,
60 C; (c) Core, 70 C
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Fig. 4 High magnification TEM images and SADP patterns of samples after MAC deformation by 35 passes at 60 ‘C and 50
passes at 70 C: (a) Core, 60 C; (b) Core, 70 C; (c) SADP, 60 C; (d) SADP, 70 ‘C
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Fig. 5 TEM images of samples after MAC deformation by 60

passes at 100 ‘C
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Fig. 6 TEM images of samples after MAC
deformation by different passes at 100 C:
(a) 15 passes; (b) 35 passes; (c) Amplification
of (b)
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Fig. 7 Schematic diagram of micro-localized flow!!

LANGDONPA My i A8 3R 15 ¥ - 41 2 AN [ B8
Iy A8 SO J5 A6 O 3 3 i A A A e 1 45 2
I3 SCHFSE 0 9 k4N Ak AR B « HARREN 250V 5
SN AR IR A R TR B U) A R R, R B BT D 2
VFZ RSBV R A, JZMTEREAE 0.1 pm i fq .
XSORIFT S5 R RRAR LF R A S 50 T IS . MAC
15 WG, BT AT AR, e
1(b), 7 AL 0.1 pm 27 117 60 “C 0L Stk 4l A
WA 0.1 pmo 3X%F LANGDONPISE S 56 6 4 i
T A A AR SR A T A 0 IR 8K

AR I L R AR R ] 8 s BT
JEEHE I (AR L RF 2 T DX 3 s Ay A% T 1R I 4P TX
(FAEER5r), AZTEREE W] WA T 08 XA BRI A
K5 EEH L AAS], WK 2@)F(b)fis. MAC
I 15 RGO L AT AR S (LKL 2(c)F
Kl 6(a)), XFTEE MAC 4B TE 5 AR A R AR
SEVERDG: TERIURIY B, WIPEX AMEAREE aa—bb.



2806 P EA SRR 2013 410 J
a b
Nl |
g A 7
8 x AN 74 \ | 4
b = TN VAVAVAY N
b - \\ a | g o 0
b a’ I -
| B , B'
7 |
|
10 mm | ! 15 mm |
(@) (b) (©)
8 MAC ZJE-Fifiist

Fig. 8 Plane patterns of MAC deformation: (a) Original position; (b) Middle position; (c) Final position
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