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Abstract

This paper examined the effects of hot deformation conditions and heat treatment conditions on
the static recrystallization behavior of 5083 aluminum alloy, using Gleeble thermal simulation
experiment, metallography experiment and hardness test. The results indicate that with the rising
of Zener-Hollomon parameter value or deformation amount during 5083 hot deformation process,
the recrystallization rate increases and the recrystallized grain size of the alloy becomes finer.
Moreover, the increase of annealing temperature after hot deformation can promote the recrys-
tallization rate while annealing temperature has no obvious effect on the recrystallized grain size
of the alloy. Microstructure of the alloy develops from a fibrous structure into an equiaxed one
with the increase of holding time, and grain growth appears with the increase of time. The kinetics
equation of static recrystallization of 5083 aluminum alloy was established based on the experi-
mental results.
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AR Gleeble RAEMSLI . &MLK . WEKKRY, FIAT RZBEMA LB EXEXT5083EFE
HSEERIT AW, BIREREY: 508307 EHREF LAY Zener-HollomonS H H KB AT
BB, NEEfEFEEAEFHESRERBLA, BEHERSRRTBA/N; RBH)ERRK
RS, &SR EF KBS RERBA, BB KREN B4 5RE K ERLR TR A &
BEE B KRR, BESMALRNGEREZNGHIR, H— PR K E & SRek R A K K
K. RELRERE LT 50838 EHERERINEHE.
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5083 {448 Al-Mg e 4, RN il 5 B S REAE 1] [2], 5083 48 & MITEVT /R
NSRAR . SZEMLZE . R, SR TELOR . HRIBE AR U ST 2 [3] [4]. B TR E THKF 1
$RET, AOEELE AU & HOR 2 R T 5083 £ & h I, TIZERGELEFSRR T, & S LUERE
ETEMBUKAENSRE ., HEELS. BENE, BEEERSLHEL, &0HERITNEEY
WIAERHERE, e R RS BUR (8 A5 TR 45 54T A EL B M P AR S P . RLE, R A S A TGS
AT HIOTT S A B . Ak, (EE LT e A IS 5 5083 £14 & HULELIR bk, 7E Gleeble-3800
PRI R EAT TR R A, 0 R LR 4 REEAT T BhVRIB K, AMHT T SIS 1 I S H b T8 2
PR 5083 44 e A FLGH SMAT I B, IS T B T4 Al N ¥rie, AP R s T 22
i B 5P B T SR A
2. R E

KIS AR N 58 4 FE4E TR K 5083 FR A S PVHLELIR,  HAk 2Ry nde 1 R,

PORFEH & R BRI 10 mm. &E Y 15 mm. PSR EE Y 0.2 mm VI R 4E bR AERE S 5]
£ Gleeble 3800 LI b i AT S5 R 4ol ae, e 4 i 76 1R P g (%) [ A Y S 78 75%F1 52 + 20% L3 +
5% IR — F R, kD BRSO R PIRAS (52, 4 J5 S RIZK A DR B il AR T 204 . AR AR SR 4 i
B TS S ) 4 451 T BE TG S (1) Zener-Hollomon 2 8{E[6], K 7K ¥ I 1 18 A 1 RE U 20 1 30 3k
AT ERIR K, FEXTR KE BRE T 43 T AT 65 4 A L% 45 2 IR BE FE AT I o AR STARE (R R 47 A8 T8 264
ZZHE . WAHR KA 2 Fs,

3. IWMERE I
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1 8. 3t BN SE AT AR R M AALZUR M, W 2 R, 3 ALIRBEIY B R Sl
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Table 1. Chemical composition of the investigated 5083-type alloy (wt.%)
F= 1. KIGRETHA 5083 e & HF M 57 (Wt.%)

Chemical elements Fe Si Mg Mn Zn Cr Ti Al
composition 0.29 0.11 4.65 0.49 0.03 0.1 0.03 Bal.

Table 2. Sample number and test conditions

7= 2. MRS Rt &M

number Deformation temperature/°C Strain rate/s deformation/% InZ Annealing temperature/°C
1# 350 0.1 50 30.2 400
2# 350 1 50 325 350
3# 350 1 50 325 400
4# 350 1 50 325 450
5# 350 10 30 34.8 400
6# 350 10 50 34.8 400
T# 350 10 70 34.8 400
8# 450 10 50 30.2 400

©

Figure 1. Optical micrographs of different Z parameters of 5083 aluminum. (a) InZ =
30.2; (b) InZ =32.5; (c) InZ = 34.8

1. AR Z 2T 5083 A A & F B ML InZ = 30.2; (b) InZ = 32.5; (c) InZ =
34.8
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Z (AR, U B A A R B AR T e R BB TR R s, SRRSO R 8 1 R
BHATAL S A A, R ShAS B ERRE R, TERKEM LM, 5S8Rl g, NE
I8 A B A ALK K ORI ok, MRS EFH A B EEEZ LK, BOEENISH
25 5 SRR BON RS TR AE SR AR RLIOAZ O KK, TR 1 SRR ST 38 4 it iR R ST AR X R

Ve 2 A 5#. 6#. THRBESE A TAE IR K G AR, HAASIR SN 350°C, MARHE R
N 10st, GBKIEEHIN 400°C, LR RN 30%. 50%. 70%, FSE ET SRR ]2 B 46.2 pm.
19.3 pm. 16.8 um, XU HIARTE BBk, BURE R T4 i1 38 SRR N

X S#. 6#. THIAFRE, BIREMK, BRSO EE RS, MRS E, FE8HR
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K 3 0 24 3 AHAKE 45 3B JUE I ST LAUR Y, LAV TR 108 350°C, BiAR R 4N 157,
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28.5 um+ 29.1 pm, X i B AR R FE X B4 S ORI R ST I S2 /N o

XEF 2#. 34, AHRFE, HAARAM 8 RIIE K AIAGRE AL, w5 R S AR i RE— 2, 3 4k
FERITEAZ AT . IR KR = T g iR BT, 58 4 T 45 i BRI TE BURE NI [R) N SE [ 7], 24, 3#. 4#
AR JG 2 23 7)) 9 350°C . 400°C . 450°C, H47T 5083 faa < PR & il B2, PRIk 3 4Lt 58 il oe &
TG SRR AT, FF EL Ak BRI A K R AL, DRI 3 4L lRE A P 45 B ok RSP AR ZE A K
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Figure 2. Optical micrographs of different deformation of 5083 aluminum. (a) 0.3; (b)
0.5; (c) 0.7
E 2 TREIZEHETH 5083 A& EXFRMALR. (3)0.3;(b) 0.5; () 0.7

Figure 3. Optical micrographs of different annealing temperature of 5083 aluminum. (a)
350°C; (b) 400°C; (c) 450°C
3. FREIRAXBETH 5083 AEE&NFREMAL. () 350°C; (b) 400°C; (c) 450°C
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Figure 4. Optical micrographs of different annealing time of 5083 aluminum,
deformation conditions: Ty = 350°C, &£=0.5, T,, =400°C, £=10s", (@) 0s;

(b) 8s; (c) 45 s; (d) 45 min
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Figure 5. The effects of hot compression conditions and annealing temperature on re-
crystallization rate: (a) The influence of Z parameters (&£ =0.5, T, = 400°C); (b) the in-
fluence of different deformation (T4 = 350°C, & =10s", T, = 400°C); (c) the influ-

ence of annealing temperature (Tge; = 350°C, &=1s", £=05)
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RERE A R, PO REREAT IR AR, XL AR e T BT SE B e bR R IR AR i e, 45
PSSR IVIREN R, I AR S RO . drIE] S(b) AT g, BEEMAZRIER, FAREFEE R, M
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