5517 4555 11 3 FESEEEFR 2007 4F 11
Vol.17 No.11 The Chinese Journal of Nonferrous Metals Nov. 2007

XEHS: 1004-0609(2007)11-1792-06

Al-Mg-Sc & & REBMHFREFLTZE

B oA FERL BEE, £VA BRR AR’

(1. PRRY MRRR S TR, KD 410083;
2. KALBEEEHRTHUTL AT, W/RE 150060)

B OE. e B I A T BT Al-Mg-Sc A & TE il T B AS TEARAE . SR, BHIAE
TR, A4 i B am i R, MR TERIN, 350~400 CS2IGIR BN &4 AR ST HRHSAR, $BvE
B, KA S TR L L ERARRG RN, 350~470 CS2U6 IR Y6 R A B4 5EHum L s sy, SLITT
I JLER, Al-Mg-Sc & 4iE B LI h 350~420 ‘Co P46, RAEFZ 41T 30 N ™ kg 122 il FA0I0 138 VORI 38 K
TG, FRFLHIRNE R R T BRI EA B, LB R 25%5, MO HTINCE Ok T AR E L
HIRRE, AF AR TS B A SR

FEHEIR: Al-Mg-Sc &4 HPME; MELTZ; DRAR

PEISES: TG 1117 XERFRIRAD: A

Thermo-plasticity and heat rolling processing of Al-Mg-Sc alloy
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Abstract: The flow behavior of Al-Mg-Sc alloy during high temperature plastic deformation was studied by high
temperature tensile test and electronic microstructure analysis. The results show that the strength decreases and the
plasticity increases with the increase of tensile testing temperature. The strength is lower and the hot plasticity is better
when the test temperature is 350—400 °C. The heat rolling processing at industrial production condition also shows that
the rolling crack is easily formed when the heat processing temperature is higher. The best rolling temperature of
Al-Mg-Sc alloy is 350—420 °C. In addition, at the industrial production condition the heat processing pass and pass
deformation ratio should be controlled. The pass deformation amount and rolling velocity should not be large at
beginning. When deformation ratio is beyond 25%, the pass deformation ratio and rolling velocity should be gradually
enhanced.
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£ 1 Al-Mg-Sc &4 ML
Table 1  Chemical composition of studied alloy (mass

fraction, %)

Si Fe Cu Mn Mg
0.10 0.20 0.05 0.4 6.0
Sc+Zr Zn Ti+Be Others Al

0.4 0.05 0.02 0.15 Bal.

PhE22 350 °C, 8 h SR, IUFEAHI R
FIBARIARE o HIBPEIRYE I 250, 300, 350, 400
450, 475, 500 F1 550 °C, HIEVE A 5 E
Instron8032 FLAFAL L AT, KRS A2 15 min,
AR 2 mm/mine FEANRLEEAR 3 /MR, IO
PHEAE RS I b T By kW AR R
R AL BN EEAU N T G DALl TBEVST R 2N
IKEIITE/K g, 2 JG7E Sirion—200 F14 HLF 1%
BE BHEATW V28T, ZE SRR G B EE T A X

KA LA B3I L0 2 5 R B4 b A EL AT
PIINAGRIE . AR TE B AR B 5 T E S50
FUBRIAR T ZPERER# M. SRH 300 mmX 1 000 mm %
BE, AEPIEYERREEE IR b, SRR RN T
ML (350~470 C)FIAS ] B 4L i 2 4o DY o] 3 5 A
ML BT IAEL, R SEBR MmN T 12, AEL
BATERE KT 70%.
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Fig.1 Tensile properties of Al-Mg-Sc alloy at different test

temperatures
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Fig.2  Fractograph of Al-Mg-Sc alloy at different test
temperatures: (a) 250 C; (b) 400 C
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Fig.3 TEM images of Al-Mg-Sc alloy at different temperatures: (a), (b) 250 C; (c), (d) 400 ‘C; (c) Within grain; (d) Intensive

sliding bands
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Table 2  Effect of heating processing of ingot on surface quality of hot rolled plate

Sample No. Heating temperature/'C Holding time/h Hot rolling temperature/’C  Surface quality of hot rolled plate
1 400—430 4 400 Good
2 400—430 4 415 Good
3 430-470 4 438 Partial cracking on side
4 430—470 4 465 Surface cracking
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Table 3  Effect of pass deformation on surface quality of Al-Mg-Sc alloy hot rolled plate
Ingot Hot rollingn Rolling pass Plate thickness Pass deformation Total deformation S‘:ffﬁcc)f r‘i‘;felilty
No. temperature/ C Hymm H/mm AH/mm &/% AH/mm  gi1/% plate
1 270 268 2 0.74
2 268 257 11 4.1
3 257 247 10 3.9
4 247 235 12 4.9
5 235 228 7 3.0
6 228 224 4 1.8
7 224 216 8 3.6
8 216 209 7 32
9 209 201 8 3.8
10 201 194 7 35
11 194 187 7 3.6
1 420 12 187 178 ’ 48 217 80.4 Good
13 178 170 8 4.5
14 170 159 11 6.5
15 159 148 11 6.9
16 148 140 8 5.4
17 140 129 11 7.9
18 129 119 10 7.8
19 119 108 11 9.2
20 108 98 10 9.3
21 98 89 9 9.2
22 89 77 12 13.5
23 77 63 14 18.2
24 63 53 10 159
1 270 264 6 2.2
2 264 255 34
3 255 246 35
4 246 237 3.7
5 237 227 10 4.2
6 227 215 12 53
7 215 201 14 6.5
8 201 189 12 6.0
9 189 177 12 6.3 Partial
2 420 10 177 164 13 7.3 218 80.7 cracking
11 164 154 10 6.1 on side
12 154 144 10 6.5
13 144 132 12 8.3
14 132 119 13 9.8
15 119 103 16 134
16 103 89 14 13.6
17 89 74 15 16.8
18 74 58 16 21.6
19 58 52 6 10.3
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