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Fig. 1 Test sample and unqualified aluminum tube surface defects
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Table 1 Aluminum rod ICP test element content Wg /%
Al Mn Mg Cu Si Fe Ti A%
99.76 0.002 0.004 0.001 0.0051 0.0470 0.166 0.008 0 0.0011

&2 C.S. HTZ4E
Table 2 Content of C, S and H elements

FES G FERR T M5 /g H/% C/% SI%
1 GHEAT 0.062 7 0.004 3 0.016 674 0.011 538
2 ANEFEFT 0.0718 0.003 6 0.016 045 0.005 434
3 HAEE 0.063 3 0.002 0 0.020 914 0.010 233
4 NEREE 0.0756 0.002 8 0.027 190 0.008 030
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Fig. 2 Alumina inclusion and Al-Fe intermetallic compounds
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Fig. 3 Other types of inclusions
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Table 3 EDS elements content at/%

(A o Al C Ti Fe Na Cl K F Cr Ca S N Si Mg
i1 5764 4236 - - - - - - - - - - - - -
fiE2 5726 4274 - - - - - - - - - - - - -
i3 5732 3864 314 090 - - - - - - - - - . -
i E4 - 90.45 - - 9.55 - - - - - - - - - -
fI'%5 4631 29.63 - - - 11.18 896  3.92 - - - - - - -
f91 403 73.09 - 1.17 - 2.07 - 596  13.61 - - - - - -
{7E6 3939 37.61 - 1469 142 - - - - 6.89 - - - - -
fi#7 6256 14.28 - - - - - - - - 23.16 - - - -
fiiH8 66.61 094 - - - - - - - - 1892 1353 - - -
fi'%9 7.88 1154 7173 - - 027 027 027 - - 015 022 763 - -
{10 055 - 49.38 - - - - - - - - - - 50.07 -
fiE11 2602 272 631 - - 011 169  0.36 - - 1.46 - - 61.13 0.9
fi'#12 5241 187 2695 047 115 015 076  1.15 - - 7.61 - - 453  2.62
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Fig. 4 Statistical distribution of inclusions size at different sections
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Fig. 5 Total inclusions and mean diameters of qualified and unqualified

aluminum rod samples
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Inclusions Analysis of 1060 Industrial Pure Aluminum Rods

QIU Yao-heng', CHEN Chao-yi', LI Jun-qi', LI Zheng-long®, WANG Lin-zhu', LAN Yuan-pei',
ZHAO Fei'

(1. College of Materials and Metallurgy, University, Guiyang 550025, Guizhou, China; 2. Zunyi Hengjia Aluminum Co., Ltd.,
Zunyi 563100, Guizhou, China)

Abstract:

In this paper, the inclusion detection and analysis of 1060 industrial pure aluminum rods in a factory were
carried out in terms of the purity of aluminum melt. The samples were made by mechanical polishing and
electrolytic polishing, and various types of inclusions such as Al,Os, iron-containing intermetallic compounds,
chlorine salts and fluorides were observed by SEM/EDS. The inclusion distribution, total quantity and
average diameter of inclusion in qualified and unqualified aluminum rods were statistically analyzed. The
most abundant inclusions were Al,O; inclusions, which were in the range of 0-20 pm. The total number of
inclusions in the unqualified rod was nearly twice that of the qualified rod. A large number of inclusions easily
accumulate on the wall of the continuous shunt extrusion mold, resulting in surface abrasion of the processed
aluminum tubes, which was the main reason for the failure of the unqualified pipe fitting.
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industrial pure aluminum; aluminum rods; refrigeration aluminum tubes; inclusions; porthole die extrusion
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