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Table 1  Chemical composition of alloys (w/%)
Content
Alloy

Mg Zr Cr La Al
Al-4.5Mg 4.5 - - - Bal.
Al-4.5Mg-0.1Cr-0.28La 4.5 - 0.1 0.28 Bal
Al-4.5Mg-0.09Zr-0.1Cr-0.14La 4.5 0.09 0.1 0.14 Bal
Al-1.0Cr-2.8La - - 1.0 2.8 Bal
Al-0.9Zr-1.0Cr-1.4La - 09 10 14 Bal

BEETH: EZEERITFTMEIEE BT H (2005CB623704);  [H 5 HRFE &R AW AR 23 4:(50721003)
TEZ I JEAEE, 1982 4F4E, B, mide, BhREETREN, BRI TAAERAFRE AP, faE 2l 361022, HiE: 0592-6666172,

E-mail: zhounianrun@163.com



* 1614 -

Mty @A RLS TRE

F HBRVU-187.5 Z A7y 4 7 Al 5 vl £ Al i
(HB), BFAAFEHC 3 &1, WISF3ME; 7E Instrong8082
Ji 66 T R A b HEAT B K, R 4
GB/T16865-1997 I T AE TERAE, FRE 25 mm, JEE
4 mm. FF SN G 5, 28 5500 R /K 1 VR F A B '
FH A% 55 15 72 72 6 7% NEOPHOT 21 B4 A1 s ~
FH w06 525 4 1) - 45 A IS 0 . 7E JSM-6360LV
RV BT EOSEEE AR AT SO SR, FxEE A
(1) 1 73 BEAT RETE 73 HT, K RIGAKU-3014 B! X Ik
TS 5 25 G G AT W AH 53 #7

2 HERESH

2.1 E&EFMZr. Cril La WEEBENE N
SEW Zr. Cr. La Ja 5 E&fE9E&. 5k, &
EA T RIS AR 2 . 3 2 AT L, 76 Al-4.5Mg
G4 RN Cr A1 La 5 EBY N Zr. Cr f1 La ¥
AT AN A AL A G R, S FIBR N Cr 1 La
AHEG, BRI Ze. Cr A1 La X 60 B (45 /P Ig K.

K2 AEWRETZr, Cr MLa EEFRIMEEEMEEE
Table 2 The effect of Zr, Cr and La combined additions on

hardness of alloys

Hardness, HB/MPa
Alloy As- As- As-

cast homogenized deformed

Al-4.5Mg 660 658 1201
Al-4.5Mg-0.1Cr-0.28La 697 703 1235
Al-4.5Mg-0.09Zr-0.1Cr-0.14La 736 740 1277
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Fig.1 The effect of Zr, Crand La combined additions on hardness

of deformed and annealed Al-Mg alloys
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Fig.2 Optical micrographs of alloys: annealed for 1 h at 205 C:
(a) Al-4.5Mg; (c) Al-4.5Mg-0.1Cr-0.28La; (e) Al-4.5Mg-
0.09Zr-0.1Cr-0.14La; annealed for 1 h at 265 °C: (b)
Al-4.5Mg; (d) Al-4.5Mg-0.1Cr-0.28La; (f) Al-4.5Mg-
0.09Zr-0.1Cr-0.14La
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Table 3 Tensile properties of alloys

As-deformed As-anealed(300 'C, 1 h)
Alloy op/ 002/ o/ ov/ 002/ o/

MPa MPa % MPa MPa %

Al-4.5Mg 382.6 2927 6.7 248.1 96.6 263

Al-4.5Mg- 407.8 371.8 52 2790 1140 283
0.1Cr-0.28La

Al-4.5Mg-0.09Zr 445.0 379.1 7.3 2992 147.1 322
-0.1Cr-0.14La
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Fig.3 SEM images and EDS analysis of as-homogenized

Al-1.0Cr-2.8La  and alloys:

Al-1.0Cr-2.8La SEM micrograph (a)and EDS analysis of

square phase(b); Al-0.9Zr-1.0Cr-1.4La SEM micrograph (c)

Al-0.9Zr-1.0Cr-1.4La

(e)and EDS analysis of square phase(d)and dispersoid (f)
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Table 4 The EDS analysis results of square phase and

dispersoid in as-homogenized alloys Al-1.0Cr-

2.8La, Al-0.9Zr-1Cr-1.4La (at%)

Alloy Phase Al Zr  Cr La
Al-1.0Cr-2.8La Square 87.08 0.00 8.35 4.57
phase
Al-0.9Zr-1.0Cr-1.4La  Square 8591 1.33 8.42 4.34
phase
Al-0.9Zr-1.0Cr-1.4La Dispersoid 98.73 0.26 0.84 0.17
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Fig.4 XRD patterns of as-homogenized alloys: (a) Al-1.0Cr-
2.8La and (b) Al-0.9Zr-1.0Cr-1.4La
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The Strengthening Effect of Al-Zr-Cr-La Dispersoid to AlI-Mg Alloy

Zhou Nianrun', Hu Zhenqing', Chen Kanghua®, Zhang Siqi,” Fang Huachan®
(1. Xiamen Lota International Co., Ltd., Xiamen 361022, China)

(2. Central South University, Changsha 410083, China)

Abstract: The strengthening effects of Al-Zr-Cr-La dispersoids to Al-Mg alloys have investigated. The results show that adding Cr and La

and adding Zr, Cr and La at tha same time can improve the hardness and strength and the capability to inhibit the recrystalization for the

Al-Mg alloys. Comparing wih adding Cr and La, adding Zr, Cr and La at the same time has more obvious effect to inhibit the

recrystalization and increase their hardness and strength.

Key words: Al-Zr-Cr-La dispersoid; recrystalization; strengthening effect
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