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Microstructure and Properties of AlI-Mg—Sc and Al-Mg—Er Alloys

Fu Le' Lei Xuefeng'” Yin Zhimin' Huang Jiwu'
chool o aterials Science an ngineering, Central Sout niversity, angsha
1 School of Materials Sci d Engineering, C | South University, Changsha 410083
(2 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076

Abstract Two Al-Mg alloys plate with 0. 10wt% Sc and 0.25wt% Er are prepared by casting-rolling-annealing
technology. The variation of tensile properties, corrosion properties and microstructure of the two alloys at different
treated condition was studied. The results show that the first, during annealing two alloys have same variation rule of
microstructure and properties, i. e. with the increase of annealing temperature, the strength decrease but the ductility
increase. At 350°C/1 h annealing the alloy with 0. 10wt% Sc shows strong annealing softing-resistent ability, but the
alloy with Er become soft when the annealing temperature is higher than 280°C ; at 300°C/1 h annealing condition,
the tensile strength,yield strength and elongation of the alloy with 0. 10wt% Sc and 0.25wt% Er are 424 MPa,314
MPa,18.3% and 350 MPa,177 MPa,29. 1% , respectively. Meanwhile, the exfoliation corrosion resistance of the
two alloys show the same variation rule, i.e. at 200°C/1 h annealing the exfoliation corrosion resistance of the two al-
loys is the lest, then with increase of annealing temperature, the resistance increase. After 280°C annealing for an
hour, two alloys can get excellent exfoliation corrosion resistance. Compared with 5B70 alloy, tensile properties, cor-
rosion properties and annealing softing-resistent ability of the alloy with 0. 25wt% Sc is similar to SB70 alloy, but its
manufacture cost decreased, which shows good developing foresight on space vehicle.

Key words Al-Mg,Sc, Er, 5B70,5A06, Tensile property, Exfoliation corrosion, Annealing softing-resistent a-
bility
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BT EEAMAE ST ok &40 K
5B70 &4 (RS Al-6Mg—0. 4Mn—-0. 25Sc -0.
127r) © 2t AR AL A £ BR O3 mI s 2h I 5
N FHFWURAR , N T HE— 2B BAA S A, AR SCHE
TR FM A T Se T EN 0. 10wt% il Er & i
4 0.25wt% BIFRD Al-Mg & 484, T FE 98 1 F&
FEAGIR ST X WG Asobt P AP g #0358 b vk

REFN R UEHZ 52, B AE 0K Se AR Er &
(1) Al-Mg & 4 7 At K b 9 FF & R0 g FH #4452 56 4K
o
1 X

HaMoTWAR 1, BRI a8k, a4 H
#J Mn Sc .Er Zr.Ti fl Be UL Al-8.5% Mn ,Al-2.0% Sc .
Al-10% Er Al-4.48% Zr Al-4.0%Ti Fl A1-2Be 1] &
SICMA L JEHTEA SEIIR NETT, 730 ~740°C 5
1 REERST RN 50 mmx160 mmx350 mm, 54EY)Sk—
£ 48 mmx150 mmx300 mm, 5]k )5 H 48
mm HAELE 7 mm, RELBIEHN 85% , FFH 7 mm 2 4L
22 mm, REVBIE &R T1% , Wb Fe b BiAE 5
bR T R R ZER2C , R bR R E IR ~
350°C , iR KHFEA 1 h,
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Tab.1 Composition of experimental alloys wt%
e Mg Mn Sc Er Ti Be Fe Si Al
1# 6.10 0.40 0.10 - 0.12 0.03 0.0025 0.20 0.12 F
2# 6.10 0.40 - 0.25 0.12 0.03 0.0025 0.20 0.12 A

PR HERE I AE MTS HLFJ7 REA RESZ AL I
17,1804 GB/T 228—2010 FrAfEHEAT, AR 3
ANREE, PR RN 2 mm/min, FIYEE R 56 i
GB/T 22639—2008 FrifE#EAT , il ST 2 mmx25
mmx30 mm, AR WU T 5 H 2 Kellel
IR E WL, TEM R ZALWE 2 80 wm
JEFE 30vol % AR +70vol % HF T A B AR 7 T KU Ui
M IRE N -20°C , 7F TECNAIG20 Hi 4% T W% i i 4l
21, T H 200 kV
2 RmER
2.1 BENBRANIEXNASWMHFEMEEE

SEA

PEL BB LR RS R K T XRG4
M bt J12e R e L3R 2, 25 SRR, AN & 4%
FUAR A o A AR R v A AR ) 1Y 0 22 e e AR AL R
A, BB 2 IR TR TR ARObE S B R SR T
300°C/1 h B ALl K &N 1 B abihrid B Jm ik
5 R4 3 4T 4K & ik 424 MPa, 314 MPa Al
18.3% , B AR 3 TR K AL e 7, A R4 1Y I
KN HIRT S, 2745 4 1R KT BE T 280°C J5 il
AL, 28 300°C /1 B kS Pihr | IR R AR
F%%] 350 MPa 177 MPa, MiffK KM AF] 29. 1%

x2 AEBABREFTE SRR IERE

Tab.2 Tensile properties of experimental alloys at different treated conditions

1" &4 PAREES
SEFRTS

R, /MPa Ry ,/MPa A/ % R, /MPa R,.,/MPa A/ %

AL 391 265 23 358 193 26.8

B 515 436 7.6 499 404 8.8
130°C/1 hiBk 468 375 12.9 450 341 14.8
200°C/1 hiBk 451 337 14.2 433 312 17.1
250°C/1 hilk 432 325 15.2 405 286 19.3
280°C/1 hiBk 426 316 16.4 405 283 19.5
300°C/1 hiBk 424 314 18.3 350 177 29.1
320°C/1 hiBk 414 308 20.6 335 172 29.8
350°C/1 hiBk 412 307 20.8 334 170 30.3
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Tab.3 Exfoliation corrosion of experimental alloys at

different annealing conditions
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Corrosion morphologies of exfoliation corrosion for the two alloys
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Fig.2  Optical micrographs of the two alloys
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TE R TR T R E IR K X & i
B RIS R s VIR 3, A5 2R R ARp R HL S
B NI RS A g4 MO BE o iy 5 B 45 A for
B P 3 (a) M1 3(d) ] 5@ FLBOP 28 200°C /T h £
TEAGIR JAL TR (7 A SS AR BERS K LR R Ay [T A2

(e) 2"44::200°C/1 h Bk (f)

Jr AR EE R R ZH 2L B 3 (b) RT3 (e) | 3R fiR
KR FEARSETE S ,300°C /1 hiiR KACFRAEE T 1954
AR LH AN B AR L AE (1 AL (Sc, Zr) i T2 8 R
HOR[E 3 () ], M 2" B a M EA T 58 A&, i
W 7R GO GRCRAR B 3 (¢) ], 45 A SCHk[7] 7l
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Fig.3 TEM micrographs of the two alloys
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S A T A AR b 2 6 A A e BRI 2
AR AT LS A3 AT FVEICER: | FH-465 i i D) b 1 25 el &y
AR IH A Bl 37 K Y AR, s PN A A 5 AT [l
A2 FIVT-45 AT R AR A i R Rz g N PR AR i AR AT
(R [ ] ek 5 A i B P . AR AR At B il T
WHERY AL (Se,Zr) (Al (Er, Zr) Ko TS REET LA 5,
ol 57 8 i % 17 7 48 K T B BHL AR W SRS S AT,
HRPEAH I SCHR , 740 0. 10wt% ~ 0. 25wt% 1) Sc 7] ¥4
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25°C0 ) B 2(c) FIE 3(c) BIMAHLME R 174
£:22300°C/1 h B K5 HJ & A U2 R4 P45 i
U RLI ST R EE KB4, A A R AR TR 1 4t
FRUR T2

http://www. yhelgy. com 2012 4F 4564
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HHOR AR VB A2 A P S Mg S
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YL LVHEAT | SO R 75 JB e e P R, T 2R KRB AR
=5 3] 280°C LA I, Mg JiF- AN . it St 1] b S AL i
B AHAE BURL AfoRE A AR T 2R S iR T
B AH S 2 [T B FEAR AR b 55 Ak i T [l 52 AR 53
FREE AR B BE ORI, 54 A0 T oy i 4 1
TR R XA LRI 3 RIS
3.3 AEMNAES
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PR ZAAFRPERE L 22 . % 4 J& 5A06 ,5B70
"854 2" 8RS AR LIS 300°C/1 h T3 iR
KASTEREXTEE . FTRLE Y, S50 5A06 G e AL,
it Se . Zr Er ¥IfgE R Al-Mg & &ML SRR LIS
300°C/1 h F2E LB KA Sk g, Ko o Se Al
Zr WBCR IR % . T IR K Se H ) 1" 54
APEREHE I 5B70 & 4, XS & Se & HA
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Tab.4 Tensile properties of the four alloys at different

annealing temperatures

o4 R,/MPa R, ,/MPa A/ %
1% 445 391 265 23.0
300°C/1h 424 314 18.3
2% L 358 193 26.8
300°C/1h 350 177 29.1
5B70" . AL 443 312 23.6
300°C/1h 437 340 16.3
5A06; kL 330 175 22.6
300°C/1h 364 168 23.9

1) :5B70 &4 Y4 J9 Al-6. 1Mg—0. 4Mn—0. 25Sc-0.
0. 03Ti—0. 0025Be,,
4 Zig
(1) Al-Mg-Sc Hl Al-Mg-Er &4 #EL AHihiss
JE J IR 5 B R 22 53 5] 2 391 MPa 265 MPa,

127r-

23% F1358 MPa, 193 MPa Fl1 26.8% , ¢ %L )5 300°C/
1 h FEsE AR K A5 B A BT RLSR BT i i 5 B2 0 i
K558 424 MPa 314 MPa 18. 3% #1350 MPa.
177 MPa 29. 1% ,

(2) Al-Mg-Sc Hl Al-Mg—Er &4 5Lk iR &
T PR T P RE A R (] Y A2 AL B, 28 300°C /1
h B3 E IR I AT LAARAHIE B A T JE8 fe P RE

(3K Se Y Al-Mg-Sc & & Zi & TEReikin
5B70 54z, HAUA LL 5B70 A%, A R AF A IF & N Hi
b
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