EBLEY B
Vol. 16 No. 1

FEEEEREFIR
The Chinese Journal of Nonferrous Metals Jan.

2006 41 H
2006

NEHRS: 1004 ~0609(2006) 01 ~ 0066 ~ 07

ZARERAIE R 5 hEE F s R

Wraer', fmTt,

PRI 2,
(1. MK FPRRE 5 T

FEARTR AR

EokA?, Eibig
FE2EBE, HJH 3500025

2. WA TR MRS AL TRER, 484 350014)

1 E: RAMShERY F B I H AG 2 AN A4 b B0 B o BE R AR b AT R R AR R SE e, O D B

B B B T BT LR JE 4L 4R iﬁt
AP B A R A BEOIR S TR AR AE A A

g RRW:

16 4 TR W ) by W AR A 1K 3h 45 T 45 B A U AE,
gt Hﬁ*véﬂmﬂ’]ﬁ 1R RIS Ak Ak B s 5 oy 9 FH R M FE AR IR TR
BT 3 0 W i & 91 7 R R Bl & ﬁ%%,ﬁﬁ%mmﬁwy6nK

fER

NASHE 0.1~ 1.0s™ ' BB EHL 0.7 WK

BTG T2 4 F 0T3R4 40 /N HLAS A 85 39 50 10 T 45 i Sokn 4140
KGR DREREM, AR EE, BRI, MONA L, AR

FESES: TG 113.1, TG 243

MEFRIRES: A

Hot deformation microstructure of aluminum sheets prepared by
different melt treatments used for easy open can
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Abstract: Compression test at elevatedtemperature of aluminum sheets used for easy-open can prepared by differ
ent melttreatment were carried out with dynamic thermal/ mechanical simulation experimental technique. And the
feature of hot deformation microstructure of the sheets was studied preliminarily by opitical microscope, transmis-
sion electron microscope. The results show that the metallurgical quality of the sheets influences dynamic recrystalli-
zation. Dendrite net-cells exist in the sheets prepared without melt-treatment or by routine melt-treatment and the
distribution of grain size is nomruniform; dynamic recrystallization occurs easily by means of subgrain merging at the
lower temperature in the sheet prepared by higlrefficiency melt treatment, and the tiny and evenly distributed grains
can be obtained under the wider hot deformation condition. It is the ideal hot deformation condition that the sheet
prepared by high-efficiency melt-treatment is deformed at 573 = 673 K with the strain rate of 0. 17 1.0 s~
strain of 0. 7.
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Fig. 1 Grain polarization morphologies of aluminium sheet prepared without

melt-treatment at different deformation temperatures
(a) =573 K; (b) =673 K; (¢) —773K

(8= 0.1s ", e= 50%)
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Fig. 2 Grain polarization morphologies of aluminum sheet prepared by

routine melt-treatment at different deformation temperatures
(a) =573 K; (b) —673K; () —773K

(€= 0.1s5™', e= 50%)
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Fig. 3 Grain polarization morphologies of aluminum sheet prepared by

high-efficiency melt-treatment at different deformation temperatures
(a) =573 K; (b) —673K; (¢) =773 K

(€= 0.1s"", e= 50%)
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Fig. 4 Dislocation cells of
aluminium sheet prepared without
meli-treatment after hot deformation

(T=573K, €= 0.1s™", e= 50%)
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Fig.5 TEM microstructures of aluminium sheet prepared by

high-efficiency melt-treatment at different deformation temperatures
(a) =573 K; (b) —673K; (o) —773K

(€= 0.1s"", e= 50%)
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Fig. 6 Grain polarization morphologies of aluminium sheet prepared without

melt-treatment at different strain rates
(a) —0.01s™'; (b) —1.0s™'; (¢) —10.0s™ '
(T= 673K, e= 50%)
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Fig. 7 Grain polarization morphologies of aluminium sheet prepared by

routine melt-treatment at different strain rates
(a) —0.01s™'; (b) —1.0s™'; (¢) —10.0s™'
(T= 673K, e= 50%)
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Fig. 8 Grain polarization morphologies of aluminium sheet prepared by

high-efficiency melt-treatment at different strain rates
(a) —0.01s™'; (b) —1.0s'; (¢) —10.0s™ "
(T= 673K, e= 50%)
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Fig.9 TEM microstructure of
aluminium sheet prepared without
melt-treatment after deformation

(T= 673K, €= 10.0s™ ', e= 50%)
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Fig. 10 TEM microstructures of aluminium sheet prepared by

high-efficiency melt-treatment at different strain rates
(a) —0.01s™'; (b) —1.0s™'; (¢) —10.0s™'
(T= 673K, e= 50%)

AR . RABHREM RS &,
SRR R, AR AT AR 28 R B K £
IR, ORI ML (227, 3 Bm) s 200 AL P S,
skl RSB BN (123, 7 Bm), RS BEH T
WD, RIS ST AR TE A 5 AR b B EE A
L, A7 W) ARl T Rl B GE T
Sy FEFRM R S, BEEE T 2R & 2RI
FEW/S, b T ARHT H A 2N BER BN R, R
R E A N = O SR S RSN a1 B N 3
(76.5 Hm) .

Xof B AR SCHP B AR T L SURRHE ] S0 s A b 3
BMRYGE T Dbl M I R TE A LU . g
YIFIAT AR P 5 A0« 455 I R IR ok ) DL
JR R R (R FE 5 4y A 55 DR 2= 3505 &y e F 566
(A P& S R = A Y m,  HLAR AT AR e 42
BEEREALE ARSI Bl « 5% W A B b K
R REETT I o AR R A5 Ja Seit 70 ot B8 v v 4 ik
FEaxt AR TE A 23 5 1 B AR LA 3 — 20 R AR
i

1) Y6405 5% W 5 5 AR A I AR TE 4121
FEAE o ARACFER) Z) Pl A5 70 P AR TE 44 T
PIORFE JEUAR AR 2 23 (PR it X B i ), 85 Ak
FRPEE BRI B T E (573 K) T H BLZIL
%, TG R A B 1K) 22 W0 ok RUST 4R 28 R R e
/NH G A B A 38750 . AE TR RE (R B T 4% 4 R (i
T=673K . &= 0.15 ' .e= 50%), ik 3 Fhiabst
R FE 0 T 45 4 o 7 38 R~ 2303 4 185.7
86. 7F151.1 Um .

2) BEE AR U FE (1) T i BN AR JH (K B,
AR AR AL 31 B B R A 38 B R AR R A o )
BIAS TS fh, HER— BB LR, ZE3R1S SR AH
XA N H A3 A e 35 5] R BRAR AL 21, W BT 6 J A4 Ak 2t
TEEEANF R &4 TEHE R E
(e= 50%), AALIH 5 AL BEAE 0 BEAR $ AR T
ZAEH: T= 623~ 673K . e= 0.1~ 0. 55 '; @ik
PR VAR A B T {of 5 o R FH R A E 38 5 [ P T 4% 1
Bl P9 SR A BRAR T T 25 R R 2 2R, L BEAR VR 4%
B T=573~ 673K . &= 0.1~ 1.0s™ ',

3) TERARMIRE T, RAHE & EH AL 2
5 P GE R R A DA & B T 4 i (A8 B Ay oA 2 B A41 2R
BEAE, T8 v RORE T 1) S 4r P A0 A S B e 780 () WP
pn 4123 H R B W ih & 07 SO0 R A S A 45
fn; BEAE N AR TS, R R KR, T A
673 K i, fEmRMNAHEK(5.0~ 10.0s™ ) F, &5
AR Kb BEARAF: 1R JEL AR 7 W o B o7 1 - 4R b
ML, BRI A FH S AN 3 25 7 45 ot i T2 i 4
AN, AR RIFESR AR T, AR AL B (1) Aok
{RR, 25 A 2R A 1) ot L U A 2 B A 3
K

REFERENCES

(1] fdr, SR, sOBrWl. JELIRBEXT 3004H19 5
S5 ) SR AR R T R A T] . 450 T, 2000, 23(1):
6~ 18, 42.
JIANG Xiarrquan, ZHANG Xirjin, ZHANG Xinr
ming. Influence of hotrolling temperature on anisotro-

py and texture of 3004H 19 sheet used for easy open
can[ J]. Aluminum Fabrication, 2000, 23(1): 6 ~ 18,



* 5. oA G AR 2006 1 A
42. Inst Metal, 1994, 25(6): 728 ~732.

[2] Bk 3, Extils. BEEREEARNAR)]. BE® [11]  FAakdk, MmTh, avEsd, 25, ZprilE AR A 4w
I-EEAR, 2002, 30(4): 8~ 14. FERAL B (M85 25 B S AL A SRR AL ). PTG
CHEN Ce, WANG Jing-hai. Advance in hot rolling & JE ), 2002, 12(S1): 146~ 151.
technology of aluminum alloy[ J]. Light Alloy Fabrica CHEN Yonglu, FU Gao sheng, SUN Feng shan, et
tion Technology, 2002, 30(4): 8~ 14. al. As cast and as homogenized microstructure of alu-

[3] LIU Chuming, JIANG Shunong, ZHANG Xir minum sheet used in easy-open can produced by high-
ming. Continuous dynamic recrystallization and dis- efficient melt-treatment[ J]. The Chinese Journal of
continuous dynamic recrystallization in 99. 99% poly- Nonferrous Metals, 2002, 12(S1): 146 ~ 151.
crystalline aluminum during hot compression [ J]. [12] Ek4&, HETH, B0, % @530 A 5
Trans Nonferrous Met Soc China, 2005, 15(1): 82~ R A I SR AR N AT N[ D] AR R A B
86. 224k, 2005, 3(1): 57760, 93.

[4] Huh M Y, Lee K R, Engler O. Evolution of texture WANG Huosheng, FU Gao-sheng, CHEN Wemr
and strain states in A A3004 sheet during rolling with a zhe, et al. Behaviors of flow stress of aluminum sheet
dead block [ J]. International Journal of Plasticity, used for easy-open can prepared by synthetical tech-
2004, 20(7): 1183 ~ 1197. nique of highrefficient melt-treatment during hot de-

[5] Mecqueen H J, Fry E, Belling J. Comparative constitu formation[ J]. Journal of Fujian University of T ech-
tive constants for hot working of AF4. 4Mg0. 7Mn nology, 2005, 3(1): 57~ 60, 93.

(AA5083) [ J]. Journal of Mater Eng and Perform- [13]  BRAKER. 28 m 30 f b 211 & B i 48 6 300 41 41
ance, 2001, 10(2): 164~ 172. 52 RERE U D). AR AR MK, 2002.

[6] AghaieKhafri M. Predicting flow localization and CHEN Yonglu. Study of Microstructure and Me
formability of Aluminum alloy sheets[ J]. Journal of chanical Properties of Aluminum Sheet Used for Eas
Engineering M anufacture, 2004, 218 (10): 1313 ~ y-open Can Prepared by Highr efficient M elt-treatment

1322. Technology[ D]. Fuzhou: Fuzhou University, 2002.

[7] SHEN Jian. Material constants of an AFLrCuw Mg Zr [14] 2E O, XI5, 0. AR B4 ke L
alloy during deformation at elevated temperatures[ J]. SATMI SRR 0] . BEARA I —EE 4 M, 2004,
Trans Nonferrous Met Soc China, 1998, 8(1): 78 ~ 40(6): 282 ~ 285.

82. GONG Yu, ZHENG Fang, JIAO Sthai. Positioning

[8] #mH, 5k M, ZEGE, . 7075 & & PR 4B the metallographic observation site in a cylinder com-
TERAZNII[T]. T EAG G485, 2001, 11(3): pression specimen for the thermal simulation|[ J].
412 ~ 415. Physical Testing, 2004, 40(6): 282 ~ 285.

LIN Gaoyong, ZHANG Hui, GUO Wuchao, et al. [15] R&i&E, ¥ ¥, BEZE. SERRAMFETRIEHE
Flow stress of 7075 aluminum alloy during hot com- %%*ﬂ%ﬂﬂ‘]ﬁﬁﬁl&@[ Jl. T, 2000, 23(3): 43
pression deformation[ J]. The Chinese Journal of Non- ~46, 54.

ferrous Metals, 2001, 11(3): 412~ 415. ZHU Yuarrzhi, YANG Yang, YANG Jurrjun. Pro-

[9] T, EHEMPmE RS R ﬁtjjﬁﬂﬁ[ D]. gress of study on the mechanisms of dynamic recrys-
Kb Frm K2, 2000. tallization during higlr speed deformation|[ J]. Alumr
FU Gao sheng. Study on Metallurgical Quality and num Fabrication, 2000, 23(3): 43 ~46, 54.
Deformation Behavior of Aluminum Sheet Used for [16] Ding R, Guo Z X. Coupled quantitative simulation of
Can[ D]. Changsha: Central South University, 2000. microstructural evolution and plastic flow during dy-

[10] ¥ &, FKBWH. 3004 455 & 0015 45 R R, namic recrystallization[ J]. Acta Mater, 2001, 49:

R Tl R 2224k ( BAREHEIR), 1994, 25(6): 728
- 732.
SHEN Jian,

and texture of 3004 aluminum alloy[ J]. J Cent South

ZHANG Xirrming.

Recrystallization

3163 = 3175.
(e FBRER)



