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Boronizing Treatment Technology of Industrial Pure Aluminum and Al-Zr

Heat-resistant Aluminum Alloy

Yang Xin, Shi Chunfei, Shi Yongjie, Guo Youjun
(Baotou Aluminum Co., Ltd.)
Abstract: The effects of boronizing treatment on impurity element content and electric conductivity of industrial
pure aluminum as well as Zr, Ti and V content of Al-Zr heat-resistant aluminum alloy were investigated. The re-
sults indicate that boron can react with transition group elements in aluminum melt, and Zr prefers to react with
boron than Ti and V.After that,the content of transition group elements in the aluminum melt is reduced, there-
by improving the electric conductivity. The boronizing treatment effect reaches desirable as the boron addition is
1~1.5 times of the sum of Ti and V elements. During the preparation of Al-Zr heat-resistant aluminum alloy, the
melt should be transferred to other vessels to add Zr after the boronizing treatment in order to prevent reaction of
Zr and B.
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Tab.1 Chemical composition of industrial pure aluminum %

wa
Si Fe Ti \Y% Zr B Al
0.057 0.098 0.003 2 0.0052 0.0006 0.000 2 A
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Tab.2 Contents of impurity elements V and Ti in ingot with
different B additions
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B - v B Ti.V  B.Ti.V (Efgif)

G GREE  GBAD  CRAD

0 0.003 8 0.0052 0.0031 0.0090 0.0121 35.17
0.005 0.002 2 0.002 3 0.0042 0.0045 0.0087 35.45
0.010 0.001 3 0.0011 0.0065 0.0024 0.0089 35.77
0.015 0.001 1 0.000 8 0.0098 0.0019 0.0117 35.85
0.020 0.000 9  0.000 7 0.0152 0.0016 0.0168 35.54
0.025 0.0008 0.000 7 0.0186 0.0015 0.020 1 35.32
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Fig.1 Variation curves of the sum of Ti and V contents
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and B residue amounts with B addition
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Fig.2 Relationship between B addition and conductivity of

the alloy or the sum of impurity element content
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Tab.3 Chemical composition of ingot after boronizing

treatment %
w(B) wp
A hn Ti v Zr B Al
0.02 0.001 1 0.000 8 0.000 6 0.016 1 AH
0.03 0.000 7 0.000 6 0.000 5 0.022 7 LR
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Tab.4 Content of Zr B.Ti and V in ingot after boronizing

treatment %

B Zr ik wp Zr 4

JEE ik Zr Ti v B S

0.02 0.1 0.0098  0.0031  0.0044  0.0026  0.090 2
0.02 0.15 0.0394  0.0032  0.0045  0.0024  0.1106
0.02 0.2 01014  0.0033  0.0045  0.0023  0.098 6
0.02 0.25 0.1567  0.0033  0.0046  0.0022  0.093 3
0.03 0.15 0.0285  0.0033  0.0045  0.0024 0.1215
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