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AR Al-Mg-Si-Cu-xMn-yCr(x+y=0.9, ¥
w=y/x &1 A wCrMn) & &35 5 kA, R~
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FERASTERT, JeHE(T 560 C. 10 h IS AL B LB,
I B FHEE 2 8 “C/min, B 5 37 BIEE T KA .
TEXI S IR S BTGV IR, SR 9
mmX9 mmX 10 mm, 7EFES AR B RAR
TR R A S8 DU 98D W 35 2 8] ) B4 77, AT b
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TR E VL LA 400~560 'C, NASHE N 03 s . kE
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FTHTEE . JeItH 0.5%E IR (HF) ¥ U6 Tk 40s,
B J5 75 6 2 AU B (OM) LA K 314 HEL 1 2 3 6% (SEM)
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i o For —36 2 FH RN (S mL #AHER(HNOs),
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gl N TEIRENN T iR, ¥ 55—
#or WFRAE SEM H i L1 15 B AT 45 (EBSD) 7
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o, OGN 10% = SR (HCIO4) A1 90% iP5
(C,HsOH), #JeifialN 1~2 min, FEK BT H s
7£ TSL™OIMAnalysis 8 software b #4773 #7 . [FI
A TERE i T iy R R R0 AT M &, A TR
HEEHE AT S, ERRMRE S T 2R 80 MK
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FAEE AL, WU 2 A AR T 200 R i DA &
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M, HEfE WA 2. T 0.1CrMn. 0.3CrMn LA
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Ga P YAAETZ R g/, Hd
0.3CrtMn & & BAH ZHEMVREUHE. B FAHC
mik 22 B9 U5, SX B AN M a-Al(MnFe)Si
a-Al(MnCrFe)Si 25 R HUAH o

Table 1 Composition of experimental alloys (mass fraction, %)
Alloys Cr/Mn Si Mg Cu Mn Cr Fe Al
1 0.0 1.1 0.9 0.6 0.9 0.0 <0.15 Bal.
2 0.1 1.1 0.9 0.6 0.8 0.1 <0.15 Bal.
3 0.3 1.1 0.9 0.6 0.7 0.2 <0.15 Bal.
4 0.5 1.1 0.9 0.6 0.6 0.3 <0.15 Bal.
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Fig. 1 SEM images of 0.3CrMn

alloys after heat treatment

2 A CrMn H & a8 50 b 5 5 3 1R
Fig. 2 SEM images of 0.0CrMn(a), 0.3CrMn(b) after heat treatment
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Fig. 3 Typical true stress verse true strain curves during hot deformation: (a) 0.0CrMn; (b) 0.1CrMn; (c) 0.3CrMn; (d)

0.5CrMn
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Fig. 5 Optical microstructure of hot deformed samples (a) 0.0CrMn; (b) 0.1CrMn; (c) 0.3CrMn; (d) 0.5CrMn to a strain of
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Fig. 6 Optical microstructure of hot deformed samples (a) 0.0CrMn; (b) 0.1CrMn; (c) 0.3CrMn; (d) 0.5CrMn to a strain of

1.0 at temperature of 560 ‘C
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Fig. 7 IPF maps presenting microstructure in hot compressed samples (a) 0.0CrMn; (b) 0.1CrMn; (c) 0.3CrMn; (d) 0.5CrMn

to a strain of 1.0 at temperature of 400 C

E18 560CHATLHL IPF K
Fig. 8 IPF maps presenting microstructure in hot compressed samples (a) 0.0CrMn; (b) 0.1CrMn; (c¢) 0.3CrMn; (d) 0.5CrMn

to a strain of 1.0 at temperature of 560 ‘C
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Effects of ratios of Cr to Mn on hot deformation behavior and
microstructural evolution of Al-Mg-Si alloys

ZHAO Shi-lin', TANG Jiao', ZHANG Yu-xiu', NAGAUMI Hiromi’, YANG Xu-yue'

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. School of Tron and Steel, Soochow University, Suzhou 215006, China)

Abstract: The hot deformation behaviors and microstructural evolution of Al-Mg-Si alloys containing different
ratio of Cr to Mn (0.1-0.5) under the uniaxial compression tests in a temperature range of 400-560 ‘C and at
strain rateof 0.3 s~ were investigated by optical microscope (OM) and electron back-scattering diffractometry
(EBSD). The results showed that the peak flow stress were increased with increasing the ratio of Cr to Mn under
the same deformation conditions. Under the high-temperature deformation, the main softening mechanisms were
dynamic recovery (DRV) and dynamic recrystallization (DRX). The extent of DRV and DRX was related to the
ratio of Cr to Mn and the ratio of Cr to Mn was 0.5 alloy had the strongest inhibition due to it had the highest
precipitation amounts. During the hot deformation, the relationship between steady-state flow stress and reciprocal
subgrain size presented a good linear relationship.

Key words: Al-Mg-Si alloys; hot deformation; dynamic recovery (DRV); dynamic recrystallization (DRX);

subgrian size
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