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Abstract ; The effects of boronizing treatment (addition amount of B, boronizing temperature and holding time) on
the impurity element content and conductivity of commercial purity aluminum were investigated. The results indi-
cate that the conductivity of the alloy is improved to a certain extent by boronizing treatment on the industrial
pure Al containing transition elements (Ti, V, Cr, Mn)>0.01% (mass fraction) with Al-3.04B as intermediate
alloy. B can react with transition elements to form blocky (Ti, V, Fe)B, and flocculent (Ti, V, Fe, Zr)B,. Ti
and V are deviated out of the solid solution state by boronizing treatment, resulting in the boride precipitation
that finally deposits to the bottom of the furnace, thus significantly improving the melt purity and conductivity of
the ingot. In addition, considering the property and cost of industrial pure aluminum, the optimal boronizing
treatment process is as follows: the addition amount of boron of 0.015% ~0.020% . the boronizing temperature of
760 °C, and the holding time of 60 min, when the impurity element content of industrial pure aluminum is rela-

tively low, and the electrical conductivity can reach 35.88 MS/m.
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Tab.1 Chemical composition of industrial pure

aluminum for experiment %
wp
Si Fe Mn Cr Ti \%
0.057 0.098 0.004 5 0.002 5 0.004 8 0.011 6
Zr B Cr+Ti+V-+Mn Al
0.000 6 0.000 2 0.023 4 A
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Tab.2 Total content of transition elements and residual amount

of B in ingot under different B addition %
" wp
Bim
= Cr+Ti+
A M > B
T n Cr Ti \Y% 5% B V4 Mn
0.01 0.004 01 0.003 11 0.0029 0.0052 0.00562 0.015 22

0.002 3 0.009 95 0.010 63
0.001 1 0.013 90 0.007 63
0.000 9 0.017 60 0.007 44
0.000 8 0.022 90 0.007 12

0.015 0.003 62 0.002 81 0.001 9
0.02  0.003 22 0.002 41 0.000 9
0.025 0.003 15 0.002 39 0.001 O
0.03  0.003 11 0.002 41 0.000 8
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Tab.3

amount of B in ingot at different boronizing temperatures %

B {4k ws
IR . , Cr+Ti+
K2 /C Mn Cr Ti A\ B s V- Mn

700 0.004 02 0.002 45 0.004 00 0.009 70 0.018 60 0.020 17
730 0.003 81 0.002 42 0.003 10 0.006 60 0.017 50 0.015 93
760 0.003 22 0.002 51 0.000 90 0.001 10 0.013 90 0.007 73
790 0.003 18 0.002 62 0.000 80 0.001 10 0.013 40 0.007 70
820 0.003 19 0.002 59 0.000 90 0.001 00 0.013 50 0.007 68
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LA K BB B AN W R AIG s 2 ] 60 min 46 25
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Tab.4 Total content of transition elements and residual amount *% 3
of B in ingot at different holding time % < 000 o TiB, 1

i wy <o
i A / - -+ 40004

jnlljn Mn Cr Ti \% Bam (\r/ill;/l[n

v 3000

15 0.004 21 0.002 45 0.0045 0.009 2 0.0187 0.020 36 3} *

30 0.004 01 0.00243 0.0042 0.0072 0.0177 0.017 84 2 0007

60 0.003 22 0.00251 0.0009 0.0011 0.0139 0.007 73 10004 .

90 0.003 02 0.00253 0.0008 0.0009 0.0111 0.007 25 \uu N LL
120 0.002 99 0.002 49 0.000 8 0.000 8 0.009 8 0.007 08 0 0 4 50 60 70 80
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EWEE LR Ti. V. Zr 1 Bk . @ XRD ¥ Tab.5 EDS results of specimens at the bottom of furnace
AR O3 AT 45 2R BE 0% 1 U HIE 72 4P I A b i R S A with different B additions
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