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SURSHUWLHYV RI WKH FRPSRVLWHV 8SRQLDQIGILWDRY RILPDBRY
SKDVH FKDQJHVY KDYH EHHQ REVHUYHG IRRWGY KRD® QW LEXF @ JV
QRPLQDO FRPSRVLWLRQV ZHUH G8YL3$QHG RMTRX IORIFEDUN. X AL @ HA |
WKDW D FHUWDLQ OHYHO RI GXFWLIRIUWW KB QF EPASREWWHQHGS
FRQVLGHUHG WKDW WKH SURSRUW L RQRRG YOFROAXIPQ IQW P R DWKUHL [F
ERWK RI WKH ILQH HXW HDRMNLERUEC HDWQ BRMIO G ZRUN IRU WKH V
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ZKHUH WKH PDMRULW\ RI SUHFL SE WDH\PHI\O W\E &RIVER U B D RU F@
LQGLFDWLQJ WKDW RQOS K\DKH QNHEGEOMHVKBSH $0 %
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)LJ 6(0 %6( LPDJH RI WKH $0 0J % WHUQDU\ DC

7KH WHQVLOH VWUHQJWK \LHOG VWURIHWK \WQGE MO RBLDO
WKH DGGLWLRQ RI PDJQHVLXP LQFUHDWHR QWER | MY WHGI$K E
DQG $0 HXWHFWLF SKDVH $ VPDOO DBRXYWXP A®IFWHRDY N\X MK
WKH FRPSRVLWHY DQG UHGXFHV WKH HORIRDWDLR®@ GUORWLFE
LV PDQLIHVWHG WKDW WKH WHQV¥UGIHD WMGA HQDWRXRY DO WRP HR
RI LQFUHDVH RI PDJQHVLXP +RZHYHU WEKBQ@PEXQ@FRHBERH LW
RI WKH FRPSRVLWH FRPSDUHG ZLWK DOWWK HRD G ®IQELRR) RI F
WKH $0 % V\WVWHP LV WKH F U LKL OWNH Q DWW R UK IR D EDRPYKHL HUY-
VWUHQJWK DQG HORQJDWLRQ FDXQFEHD W SLO RRDG $RV R/ W. WX F
WKH GHQVLW\ Rl WKH FRPSRVLWHV RIDOWEH Q HWB K CHIEG ZH O/K® J
LQFUHDVHG VWUHQJWK E\ DGGLWLRQ RI 0UYBI®GDRQHEZRURWL .
PDWHULDOV VHOHFWLRQ RI OLJKW ZHLJKW DSSOLFDWLRQV
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Table 1 Tensile strength, yield strength and elongation of the fabricated Al-Mg-B alloys

Series No. | Alloy No. Compositions UTS (MPa) YS (MPa) E (%)
1 Al-1%Mg-1%B 100.271 56.9618 28.466

2 Al-2%Mg-1%B 142.087 67.9173 24311

I 3 Al-3%Mg-1%B 174.024 76.2514 25.764
4 Al-5%Mg-1%B 240.114 114.008 16.213

5 Al-8%Mg-1%B 225.369 159.324 3.104

6 Al-0%Mg-1.5%B 68.0445 50.33 30.874

7 Al-1%Mg-1.5%B 106.309 80.23 22.739

I 8 Al-2%Mg-1.5%B 135.005 120.001 14.201
9 Al-3%Mg-1.5%B 164.760 120.003 8.670

10 Al-5%Mg-1.5%B 238.788 134.018 8.550

11 Al-10%Mg-1.5%B 194.860 163.839 1.644

12 Al-1%Mg-2%B 94.9239 61.6245 21.547

13 Al-2%Mg-2%B 133.951 68.6871 14.669

11 14 Al-3%Mg-2%B 168.783 78.2600 16.868
15 Al-5%Mg-2%B 220.653 113.7490 11.243

16 Al-8%Mg-2%B 249.975 156.0290 5.143

4. Summary

The structural evolution and mechanical behaviors of the Al-Mg-B ternary system have been
investigated in order to fabricate a composite system composed of (ALMg)B, in a Al and AlgMgs
matrix. The stability of the AI-Mg-B ternary system has been successfully evaluated via updated
binary phase diagrams and corresponding isothermal ternary systems were identified. It appears that
the structural evolution of the boride is undertaken by the following kinetics: Liquid — AlB;, —
AlBj, + Mg — (ALLMg)B,. Several Al-Mg-B ternary alloy compositions were selected for fabrication
and identification of borides and matrix formation during solidification. The in-situ (Al,Mg)B, phase
was developed in an eutectic matrix of AlgMgs and Al, and, and the tensile strength was increased by
two distinct manners, the increased amount of the reinforcing (ALLMg)B, phase in the matrix and the
addition of magnesium, resulting to the matrix reinforcement by increasing the eutectic structure of
Al and AlgMgs. It appears that increased strength by addition of Mg and/or boron in Al gives a new
insight for materials selection of light weight applications.
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