(=88] s=2471235(%|(1998), M7H H5E
J. of the Korean Society for Technology of Plasticity Vol. 7, No. 5, (1998)

HEAIS=E 0|8¢&t Al 5083 &2 I2HENS
nyE’ - YEE* - |y

(19984 64 99 H+)

High Temperature Deformation Behavior of Al 5083 Alloy
Using Deformation Processing Maps

Byung-Chul Ko, Jong-Hyun Kim and Yeon-Chul Yoo

Abstract

The high temperature deformation behavior of Al 5083 alloy has been studied in the temperature
range of 350 to 520 C and strain rate range of 0.2 to 3.0/sec by torsion test. The strain rate sensitivi-
ty (m) of the material was evaluated and used for estabilishing power dissipation maps following the
dynamic material model. These maps show the variation of efficiency of power dissipation (7
=2m/(2m+1)) with temperature and strain rate. Hot restoration of dynamic recrystallization(DRX)
was analyzed from the flow curve, deformed microstructure, and processing maps during hot deforma-
tion. Also, the effect of deformation strain on the efficiency of power dissipation of the alloy was
analysed using the processing maps. Moreover, relationship between the hot-ductility and efficiency of
power dissipation of the alloy depending on temperature and strain rate was studied using the Zener-
Hollomon parameter (Z= £exp(Q/RT)). It is found that the maximum efficiency of power dissipation
for DRX in Al 5083 alloy is about 74.6 pct at the strain of 0.2. The strain rate and temperature at
which the efficiency peak occurred in the DRX domain is found to be ~0.1/sec and ~450 T, respec-
tively.

Key Words : High Temperature Deformation Behavior, Power Dissipation, Processing Map, Dynamic
Recrystallization, Zener-Hollomon Parameter, Hot Ductility
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Fig. 1 (a) Schematic representation of G content and J co-
content, representing the power dissipation through
metallurgical processes such as dynamic recrystal
lization(DRX) and dynamic recovery(DRV).

(b) Schematic representation showing Jmax which
occurs when strain rate sensitivity (m) of materials
equals %9
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p= W84 E Y17 = (strain rate sensitivity).
r< A|H¥HE (specimen radius), q& 7R 3AF
(strain hardening exponent), L& %% Al (gauge

length), 8% 3] Az} (twist angle)°]t}.

Table 1 Chemical composition of Al 5083 alloy (wt.%)

wt. % Si Fe Cu Mn Mg Cr Ti Zn Al
Al 5083 | ~040 | ~035 | ~0.10 |040~1.0{4.0~49{0.05~0.25 ~0.15 | ~0.25 bal.
this work| 0.28 0.30 0.025 0.48 2.20 0.07 0.015 0.003 bal.

Table 2 Torque moment values (Nm) of Al 5083 alloy at different strain rates and temperatures for

various strains

Strain Strain rate

Torque moment for temperature ('C) of

(/sec) 350 370 400 430 450 480 500 520
0.1 5.35 5.08 405 3.26 221 179 1.43 1.26
02 5.94 5.15 430 3.40 337 2.41 2.16 1.83
0.1 05 6.05 5.90 5.14 406 353 2.66 251 1.92
1.0 6.16 591 5.02 424 3.83 3.13 255 2.37
30 6.46 6.22 448 4,09 405 2.30 3.10 2.49
0.1 5.74 5.23 416 331 2.26 1.92 159 1.42
02 6.54 542 4.48 3.49 3.47 255 2.26 2.02
05 05 6.70 6.42 5.37 413 3.63 271 2.60 2.08
1.0 7.02 6.47 5.46 448 3.98 325 262 2.50
3.0 7.49 6.80 6.02 498 467 3.99 3.43 3.23
0.1 547 492 397 321 2.20 192 162 1.43
0.2 6.20 5.08 423 3.31 3.32 2.49 2.23 2.02
1.0 05 6.23 6.02 498 391 3.36 254 253 20.2
1.0 6.54 5.97 5.03 413 367 3.03 2.54 2.37
3.0 6.92 6.18 5.49 456 4.34 3.66 3.21 3.0
0.1 5.25 474 3.83 3.11 2.12 1.88 1.59 1.40
0.2 5.90 482 404 3.20 321 2.40 2.16 1.96
15 05 59 5.74 478 372 3.5 2.48 243 1.98
1.0 6.22 5.72 482 3.9 352 291 2.42 2.29
3.0 6.52 5.84 5.20 429 406 350 3.02 2.87
0.1 5.09 452 3.66 2.98 2.04 1.80 154 1.35
0.2 5.71 464 3.90 3.09 3.08 2.35 2.11 1.93
2.0 05 5.73 5.49 449 358 3.13 2.37 2.38 1.92
1.0 593 554 461 3.80 3.39 2.80 2.36 2.23
30 6.19 554 488 4.06 3.89 331 2.88 2.74
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Fig. 2 Flow curves of Al 5083 alloy deformed at (a) 370
and (b) 430 C under different strain rates

Fig. 3 TEM microstructure of the Al 5083 alloy deformed
at 450 C under a strain rate of 1.0/sec
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Fig. 5 Contour maps with iso-efficiency contours of the
efficiency of power dissipation for Al 5083 alloy at
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