(=8 s=22471388x|(1999), HB2 M2z
Transactions of Materials Processing Vol. 8, No.

AA5083

2, (1999)

S22 W IAIZ0) 0|xI=
Apsizto] o)
8- gt

o A=)

The Effects of Pass Strain and Rolling Temperature on
Flow Stress and Flow Strain of AA5083 Alloy

Byung-Chul Ko, Do-Hyun Park and Yeon-Chul Yoo

Abstract
Different pass strains and rolling temperatures were applied to understand the effects of pass strain
and rolling temperature on flow stress and flow strain of AAS083 alloy. The specimens were prepared

by conventional casting process followed by hot rolling. Hot torsion tests were conducted at tempera-
ture ranges of 350 to 520 C under a strain rate of 1.0/sec. During the process, hot-restoration mecha-
nisms, dynamic recovery(DRV) or dynamic recrystallization(DRX), of the AA5083 alloy were analyzed

from the flow curves and deformed microstructures. It was found that while the rolling strain per pass
and rolling temperature have little effect on the flow stress, they have significant effect on the failure
strain. The DRV was responsible for the hot restoration mechanism of the hot-rolled specimen. Heavi-
ly elongated grains and small subgrains containing dislocations were obtained during the hot deforma-

tion. This was due to the presence of Al{Mn precipitate in the alloy.
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Fig. 1 Optical microstructure of as-casted AA 5083 alloy ingot

LEE geisel MEY RAPY A2kT EOZ 3],
ol ?‘ﬁ“ﬂﬂ” € ST £hta Sl A0

]

©
fﬂ% 42& AH e (T)%Eﬂ g EoN Y
AAS083 ¢ TS AMgslglon Ezigtadge] A}
23 gae B AN AR F2Y JFE(RT]
A A7) ~80 um)Z A& e, 159 ¥ ¥
27| 22242 Table 13} Fig. 19 242 el

b QI uke} o), M5 Aol ol A& s

PBo] 2992 AA) Ao A43l7] st Fig. 2
o AAWPEE(0.5/sec) Bl AP LS Dl
de §529 2 oH¥g s A% Jehiich 13
14 & % 9l uke} 7o o] zu;uu fESEL WYL
w7} Zoh] me Zasiia, deHdge wEes
o] e} ~430 T 2 ~500 cow Hrjzke Jehile
o ~370 ¢ @ ~480 TolME Auoz e e
eI, olgle A@ATE o §3ld AA 5083 &
2o} A7tAA 2R 2 JALe=st AR §F
¢4 % FAEYEA A dFE doh] SAdte]
Table 20148+ 20] DRX 4e] B3 YAFREOL
A - 37 H52 faiEgEe 0.05 0.1, 0.22 %aa}

rEL

)

Table 1 Chemical composition of AAS083 alloy

wt. % Si Fe Cu Mn | Mg Cr Ti Zn Al
Al 5083 ~0.40 ~0.35 ~0.10 [0.40~1.0} 4.0~4.9 |0.05~0.25 ~0.15 ~0.25 bal.
Al 5083
0.28 0.30 0.025 0.48 2.20 0.07 0.015 0.003 bal.
alloy sheet
this work 0.04 0.08 - 0.70 4.72 0.09 0.09 - bal.
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Fig. 2 Failure strain and flow stress of AA 5083 alloy sheet
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Table 2 Nomination and hot-rolling schedule of AA 5083 alloy

Nomination Rolling Temp. Pass Strain(e,) Total Amount of Reduction (%)
Specimen A 430 T 0.05 40
Specimen B 430 C 0.1 40
Specimen C 430 T 0.2 40
Specimen D 480 T 0.05 40
Specimen E 480 T 0.1 40
Specimen F 480 ¢ 0.2 40
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Fig. 4 Flow curves of the specimen C deformed at various

temperatures under a strain rate of 1.0/sec

Fig. 5 (a) Optical microstructure of the specimen C deformed at 480 C and (b) TEM bright field images of specimen C

deformed at 500 C under a strain rate of 1.0/sec
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Fig. 7 TEM bright field images of the (a) specimen C deformed at 500 C and (b) specimen F deformed at 480 C under a

strain rate of 1.0/sec
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