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Fig. 1 Morphologies of 5083 alloy with H116 temper condition: (a) Domestic STEM image; (b) Foreign STEM image; (c)

Domestic TEM image; (d) Foreign TEM image
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Fig. 2 Morphologies of the 1st second-phase observed along different electron beams B
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Fig.3 EDS spectrum of the 1st second-phase 7-Als(Mn,Cr)
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Table 1 EDS analysis result of three types of second phases

Mass fraction/%
Mg Al Mn Cr Fe
Ist style 052  76.90 20.71 1.68 0.18
2nd style 022 76.84 9.17 0.18  13.59
3rd style 0.66 78.60 1539 491 0.44
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Fig. 4 Selected area diffraction patterns for the Ist second-phase: (a) B=[101]; (b) B=[201]; (c) B=[301]; (d) B=[100]; (e)
B=[011]; (f) B=[121]; (g) B=[110]; (h) B=[010]
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Table 2 Calculated and experimental values of crystallographic data corresponding to SAD patterns for the 1st second-phase and

sample angle being tilted

Case ) Experimental value Calculated value!™ Stage angle Tilted
Fig. S S (mklh) (hakoly)  [uvw] T oy vion o

No. di/A  dIA al©) di/A  d/A al/(®) X/(°)  Y/(°) angle/(°)
4(a) 15.22 11.69 68.7 1522 11.50 67.8 020 111 101 25.2 8.5

4(b) 1531 3952  90.8 1522 3.936 90.0 020 204 201 9.6 -0.9 18.1

4(c) 1519 5539 804 1522 5485 79.6 020 113 301 2.5 -5.1 824
4(d) 1528 8890 906 1522 8866  90.0 020 002 100 -17.8 —-92  20.6
4(e) 11.84 11.67 982 11.50  11.69 98.3 111 111 011 -59 202

4(f) 11.88  6.319 903 11.50 6327  90.0 111 202 121 -2.6 1.1 19.4

4(g) 11.97 9.028 494 11.50  8.866 48.6 111 002 110 -10.8 -189  20.6
4(h) 9.045  8.981 88.7 8.866  8.866 88.6 200 002 010 18.2 —8.8 30.6
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Fig. 5 Morphologies of the 2nd second-phase observed along different electron beam B
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Fig. 6 Selected area diffraction patterns for the 2nd second-phase: (a) B=[110]; (b) B=[210]; (c) B=[310]; (d) B=[100];
(¢) B=[112]: (f) B=[001]
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Fig. 7 Morphologies of the 3rd second-phase observed along different electron beam B

_‘T/l,,o/.l 1ol e

b \b/a/:\"ZOTM' e
+ 000 :

8 I TR IXATHAERE

\111

\!/ 111y

ZOOM §

Fig. 8 Selected area diffraction patterns for the 3rd second-phase: (a) B=[112]/[001]r; (b) B=[102]; (c¢) B=[110]w/[110]y;

(d) B=[0111y, /[011];
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Table 3 Mechanical properties of 5083 Al alloy with H116

temper condition from domestic and foreign

Alloy  Ryo/(N'mm™>) Ry /(N-mm™>)  (84/As50mm)/%
Domestic 279.58 357.72 11.05
Foreign 215.00 305.00 10.00
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Morphology and microstructure of
second-phases in 5083 aluminum alloy

XIAO Xiao-ling', LIU Hong-wei’, ZHAN Hao', TANG Wei-xue'

(1. Guangdong Industrial Analysis and Testing Center, Guangzhou 510650, China;

2. Australian Centre for Microscopy & Microanalysis, The University of Sydney, Sydney 2006, Australia)

Abstract: The morphology and microstructure of the second-phases in a 5083 aluminum alloy with H116 temper

condition from both domestic and foreign were investigated by TEM. Three types of the second-phase were observed.

The 1st, or lath-shaped style is #-Als(Mn,Cr) phase with monoclinic or pesuo-tetragonal structure, and is mostly seen in

5083 alloy under H116 temper condition from domestic. The 2nd or rod-shaped style is Alg(Mn,Fe) phase with

orthorhombic structure and is observed in both domestic and foreign 5083 aluminum alloy, and the 3rd style is

monoclinic Aly;s(Mn,Cr); phase with twin-structure, which is seen only in foreign alloy. The formation of the second-

phases in 5083 aluminum alloy was discussed based on Al-Cr binary phase diagram or Al-Mn-Cr triple phase diagram.

Key words: 5083 alloy; H116 temper condition; TEM; second phase; morphology; structure
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