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Abstract

The effect of annealing temperature on microstructures and mechanical properties of the sheets received
88% reduction at cryogenic temperature was investigated for the annealing temperature of 150 ~ 300, in
comparison with those at room temperature. The presence of equiaxed grains, whose size is about 200nm in a
diameter, was observed in 5052 Al alloy deformed 88% and annealed 200°C for an hour. When compared with
the deformation at room temperature, the deformation at cryogenic temperature showed the higher strengths and
equivalent elongation after annealing at the annealing temperature below 200°C. However, for annealing above
250°C materials deformed at cryogenic temperature showed the lower strength than those deformed at room
temperature. This behavior might be attributed to the higher rate of recrystallization and growth in materials
deformed at cryogenic temperature during annealing, due to the lager density of dislocations accumulated during
the deformation.
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HAastetn 2AYE A71E vAES 1735 FERAR TS JdF &3 APHI ey, &

2AY FERARY AR 9\101 A FAT MEE 8F3ke Z7MF(severe plastic
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o] A Aarg ZALIA HEZ, | A3l AZEAY HAAA
Fao F7F L By HHUA Y F/IE A & E AAA] ¢FF5H(driving force)d F7t
238 Jedg. 2822 2480 glojA FARXE ALY Hu e HEHoE A2
A B7FFAM dE 5% 248 €2 7 UE
Wang 5& [10] 78 & dAd4 2%oM FA4
ste] 43t AA(65% FINE)H F2 HFE( 400MPa )& Ze
W om 2719 2AE AL F opm 2719 2T YA EFEH
microstructure)S A, AFHFA 2AY Z2AHH 3 A&
o 9% A TN AFNZ sy, Zxe Aol FFH AEE AT + v G, T
A FAE 7HEE AFZE ojd¥y AHIYA E€XHF &= 3] 2 AZke AHgo] n
Az 2 71AF QAo 4F&E vE F eS¢ F dH.
ol2{gt w7 dloll, B AT 5052 Al FEE o8t &d 2% WA oF JAA A
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2 dF ALE AR FA 10me 5052 Al §F FAESE AL Fon, R $HL AA
3l7] 18k 540TCoA 2A1 A F 9T, 27 2AHY Z7]= 65um o)A, EA
g8 AJEL A& 2 FANM BEE 2059 U2 HF 88%9 MY FA AT F
A gd AHL 3] dd A B3 A LE(-196T)AAM 158 B¢ AFH F g, ®
g ojdy &0 W &Y AAAH AsE BEEY] Y5t 8% ¢dE AlHE 150 ~300Ce
A 1A B¢ odd AT, old® At aHE FA] Y38, ofd¥ 2% 250T
A FAALE 3~ 60802 AFSH uAzE g JAY JF H3E FEIG.

oldA g A|Me v Mz HRF, £ R4 T HP @uHL o)&std AR Fjgon,
38 2 AEA Ase #EL TEME o &35th. TEM AH2 7[AH dnt F 75% CHO0H + 25%
HNO; E8 oz -30C &%9A twin jet polishingdls] 7} A 200kvel Al & wke] A
AHE o] &3l #F . VAFYEAL IFANEH FAEAPS o835 aer, AFAEA =
7] E&EE 3 x 10%/s9en A5E WAL vaAFET A 5 200gre HEsta] 2

3.1 FAL ¥ Yzt 4dAg 7144 Z3

2 1-2)9) FA LA 65% ¢AF 2A 9 njzAe gAWFod ANy FHE e A=
212 YeRdT. adA #ZEE HEE Ui & AALEE TS Z 0.05 ~ 0.15um,
7o) 0.4 ~ 0.8ume AYZEZ (dislocation substructure) .2 TAAHo] o o]gl v HI|A
Ao A 655 ¢ A2AAME(TE 1-b)) 0.1 ~ 0.2ume] ZL ZE & AULEE zt:= W
=7t #RHAJG. 2 20 Ydebd gGdAe] WyFo] W JAAH AA Hse AW 24
st vAlZxE W3l WS #AV Ao, JAZBEE 7] MAzAY B, 23MPaRFE F
A 2o A 88% UAF BT 382MPaR A9 64% F7Hg wbH, Aol A AFol= 346MPaE
oF 47% Z713I Tk, o9} Fo] FA LM FAdE B Ao dddE F ol vlEA
2 £E2 AAFEI} Frlkste 42, 49 W 23] AE FHIE Aol FA2AA
gAstE A9 AR, ¢4d Wy Zild WE F3 FAUEI) F7) WEog B,
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Fig. 1 TEM micrographs of 5052 Al alloy, (a) deformed at cryogenic temperature and
(b) deformed at room temperature, with 65% reduction
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Fig. 2 Mechanical properties of 5052 Al alloy, deformed at cryogenic or room temperature
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Fig. 3 Effect of annealing temperature on mechanical properties of 5052 Al alloy, deformed
at cryogenic or room temperature
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Fig. 4 TEM micrographs of 5052 Al alloy, (a) deformed at cryogenic temperature and (b)
deformed at room temperature, with 88% reduction and annealed at 200T for 1 hr
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Fig. 5 TEM micrographs of 5052 Al alloy, (a) deformed at cryogenic temperature and (b)
deformed at room temperature, with 88% reduction and annealed at 250 for 1 hr
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Fig. 6 TEM micrographs of cross—section in 5052 Al alloy, deformed at cryogenic temperature
with 88% reduction and annealed at (a) 150C, (b) 2007, (c) 250T and (d) 300T for 1 hr
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