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Influence of annealing temperature on structure and properties of
Al-6Mg-Sc-Zr alloy
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Abstract: An Al-6Mg-0.4(Sc+Zr) alloy was prepared using semi-continuous casting. The cold-rolling boards were
annealed at various temperatures for 1 h. The influence of annealing temperature on the microstructure and mechanical
properties of the Al-6Mg-0.4(Sc+Zr) alloys was studied by tensile properties measurement, optical microscope, scanning
electron microscope, energy spectrometer and transmission electron microscope. The results show that tensile strength
and yield strength of the prepared alloy decrease, while the elongation increases with increasing the temperature. Partial
recovery and recrystallization orderly occur with the increase of annealing temperature during stabilizing treatment. The
optimum application values of oy, 6y, and 0 are 423 MPa, 311 MPa and 20.8%, respectively for the cold rolling and
stabilizing treatment at 300 “C for 1 h.

Key words: Al-Mg alloy; Sc; Zr; annealing temperature; microstructure; mechanical property

Al-Mg R &5 BAT RUFIOROETE L TR ph A 45
Bk, ARV UK. AU SE AT R AR i
SR T ST AE BN SR 5 <, WO HAEIR JOIR
& MEH, ZRGEETAORIME. KRR, H

Ig¥s BHE: 2007-01-31; f&iTHHEH: 2007-08-01

R D [ TR RSN, KB TR BMnAL. /D
Mol BRAIA TS BARDTES, S T aEm
Prldh . Aoe bk R AR R, T R R
T S ZeZs NI AL-Mg & b, & B b R4l

BITESE: REW, #9%, 1t fi%: 0731-8877217; E-mail: csuxgf66@mail.csu.edu.cn



1828 PR € <5 R A AR

2007 4F 11 A

FEBY, 3K HE T G R I AR AR T Y AL SR AL Zr
FA R, KPR [ I ok 2 T R R
BLAMEIOVER . SCHER[4-61HIFFR W, Bl ScRIZrfE
AL-Mg RGN AWRAEEIER, — MR E Skt
[l I A A T H I A L5(Se, Zr), B RS a4
IR RRL; ) — PR B eS8 S A I A 538 T Ik
(1) 25 SCRNZr R Y AN [ s A4 rhoblT H (1) — R A & )
Al5(Sc, Zr)o —IREVBULIALL(Sc, Zr) IIAT H 5RLATX
Tk -4 VA L AR K R P ) PG AR T AR (I &
FaA, KOR$Em T BT S 4 Al-Mg-Mn &5
SR LIRSS . HET, K TA-MgH 4
Pt R 2 TR S BG4, JEEZEMAM I
FOO LRI, O6F SRR Y FH P B8 A AR AR = (1)
WRAZ . O SCHRHROE DR K T 20 AL-SMg #4241
LG PEReR T, (R LRI G NP R
BE, IR BT L BRI T AL AR P R g sk .
BHARIE 015704 41> 7, HAEfEa, 400 MPa. ),
300 MPa. & 15%ANRET L FH 2k Al, ARSCHEH
PLAI-6Mg-0.4(Sc+Zr) & & MR %, st 5t -k
1 T A1-6Mg-0.4(Sc+Zr) £ 4 I 4123 5 14 B 1) 5% Wi K
DU € REREE A2 FH P R T ELR) TR A =
() B AR K T2

A AN015708 G 4, HAF R N 5.3%~
6.3%Mg, 0.2%~0.6%Mn, 0.25%~0.40%(Sc+Zr), 0.01%~
0.05%Tio KV IELH5 IR Sl TG &M%
BE, 5 RS 4300 mmX 1000 mm X 1260 mm. 5
LB k. L. 400 CIB-K1 h. A#LE2 mm
JEERRA 5, VLA T 8o 67%, FF£:200. 250+ 300
350, 400. 450F1500 CraE iR kAb#1 h, AR5
AT R Iy P RENNA LA 2 AR S 5 HT .

P J7 2L e S AE CSS—44100 1 )7 RER R}
ML E5ER, SEE I R I GB228—87 (4@ ik
B J7) WA U AT, PR R, BANIR
SHGBAMRAFE . B PEREMNALE =i P T, BriiR
A2 mm/min.

AR LS T A BRI AR, SN UG )5
HEAT HLAR ORI PR L . FRAR LG N9 g CrOs+14
mL H,SO,+57 mL H;PO,+20 mL H,O; 7 5 430 mL
HF+11 g H;BOs+970 mL H,O, 7B )5, 7 [

NEOPHOT-21 7 4 AH 2 1t B3 b 30 AT M 't W %2 43 A1
T o W1 V44 AKX B o3 o ITAEFELA =] AR P I il A
FEEDAX Inc./A ) 2E/= [)JGENESIS 60S %! A& i (X 1)
Sirion200#W7 KA BT LT o BRI S
BB IR I 22100 pm 5 P kd 3 mm) A f, SRJE1E
MTP- 1 XUE Bl A E AT XU . %7 L. {EFEI
NP ) Tecnai G? 20STALE B R 1 i BT
WA S S 3 AT

1

2 SRIHER

21 BEMNFEERE

B EMAE A IR JOR FEARPEL b5 1 )k
e PR G RO ELA). FTUUE e LRS-
e B AR KUl R () T FRAS, FF HAE300~350 C
o8 B AR P R B D, T 5 R P R TP 2%
ERFaE: MK R KRR & A
KITRT L, 76200 2501300 Cal Jk Ab B i BE S ik
JEH I 2 #ERE B SR (0,420 MPa, 60,=310 MPa,
05=12%), XE ISR Uk RE 2K,  fr—
S T P S L P AL-M g R A 43R KT 8 o s i v
U, DR, fefEIE KIEE 300 T

550
500 125
450 +
&
= L 120
é.400 §
S 350t =
2 415 =
L 300
250 —g, 110
200+ f:g(}.l o

1 1 1 L 1
0 100 200 300 400 500
Temperature/'C
1 AR BEARIE 1 h J5& 402 TR
Fig.1 Mechanical properties of alloy at various annealing

temperatures for 1 h
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Fig.2 Microstructures of alloy at various annealing temperatures: (a) Cold rolling; (b) Annealed at 300 C for 1 h; (c) Annealed at

350 C for 1 h; (d) Annealed at 500 C for 1 h
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Fig.3 Fractograph and EDS pattern of alloy annealed at

350 'C for 1h
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Fig.4 TEM images of alloy at various
annealing temperatures: (a) Cold
rolling; (b) Annealed at 300 ‘C for 1 h;
(c) Annealed at 350 C for 1 h; (d), (e)

Annealed at 500 C for 1 h
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