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Experimental Study on Two-step Synthesis of
Vanadium-aluminium Alloy

Chen Haijun

( Pangang Group Research Institute Co. ,Ltd. , State Key Laboratory for Comprehensive Utilization of Vanadium and Titani-
um Resources , Panzhihua 617000, Sichuan, China)

Abstract; Main factors affecting vanadium-aluminum alloy smelting by two-step process were studied,
and the products were analyzed through metallographic inspection. The results show that vanadium yield
and apparent quality of the products can be noticeably improved by applying appropriate unit burden heat
and superheat degree during tapping in the process of vacuum refining. It is found that the appropriate u-
nit burden heat for aluminum heat smelting process is 3 250 kJ/kg, and the best degree of superheat for
vacuum refining is 30 C. All the chemical compositions of the vanadium—aluminium alloy so obtained
can meet the standards of GfE.
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Table 1 Main chemical composition of raw
materials in the test %
M2 TR TFe Si Al vV V,0;
WAR V,05  0.015 0.056 55.89 99.76
Al ki 0.082 0.039 99.75
HIEEERD  0.42 0.259
BEKUR 0.38 0.297
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Process flows of vanadium-aluminium alloy production by two-step process

Fx2 YEEESNERDERAE(YS/T 579—2006 )
Table 2 YS/T 579-2006 chemical

composition standard %

FESY FIICHR
Ji-5

v Al Fe Si C 0
AIV55  50.0~60.0 #4xi <0.35 =0.30 =<0.15 =<0.20
AlV65  >60.0~70.0 AxE: <0.30 =0.30 =0.20 =0.20
AIV75S  >70.0~80.0 #xi <0.30 <0.30 <0.20 3L
AIV85  >80.0~90.0 #Avh: <0.30 <0.30 =<0.30 3
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Table 3 Chemical composition standard of AIV50 alloy for GfE %
A% Al Fe Si N H (0]
50 ~54 1§ 45 ~49 45 ~49 1% 50 ~54 =<0.40 <0.35 <0.04 <0.01 <0.10
B C S P Mo Cr Cu
=<0.003 <0.10 <0.02 <0.03 <0.15 <0.10 <0.05
w Mn Mg Ni Pb
<0.015 <0.05 <0.25 <0.05 <0.10
. F4 SEBRTHRER
3 é‘l'ﬂj: % 'l:j ‘LT»]' ‘L'{’} Table 4 Results of verifying tests for the alloy
kg s B, M 28 Ik E BA R T ¢LEE - RS}/ % HEm Ak
Gl SR TIY, HE EROR S EISE AP oh V. AL Fe S ¢ 0 ke F/%
M - ES ARV ;J:\jl:\‘a% Sz AL 23 Sz [ //(7 N -1 /E\; L12 66.09 32.89 0.057 0.032 0.073 0.09 124.2 97.37
/i:ﬁ{i}:)j*/l’/ - Tﬁzgnfﬂ”&—kﬁzung/l\ }LEEE?T/ L13 66.48 32.15 0.079 0.034 0.011 0.033 125.2 98.77
ﬂ[ﬁ«l; de")jﬂa&}l\‘gxﬁ}iz”””&gi&ﬁgE]/\jf;uﬁ%o HHTJ‘ L14 67.22 31.79 0.089 0.064 0.015 0.06 123.4 98.83
St 7 S B N ER A R T T AT LI5S 65.99 32.94 0.115 0.048 0.064 0.05 119.6 94.66
, N A N A=A L16 66.50 32.5 0.101 0.035 0.053 0.04 122.3 96.91
3.1 R k)jyl\iiﬁ{ibj*/kmi R o Xy 66.46 32.45 0.088 0.043 0.043 0.055 122.9 97.31
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PRI INT 3 mm HORRVRE S 4, IHREA o r—
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F855 AN T e R R BRI, P2 T L3 0.48 177.8
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3 =
E/]@L&ﬂ—o ~ o o L15 0.41 162.6
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BRI E SPUICE R A NLA 2, HE 2 7IAL G i 0.45 169.0
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Fig. 2 Relationship between unit burden heat
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Fig. 3 Relationship between tapping temperature
and vanadium yield
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Table 6 Chemical compositions of AIV50 in verifying test %

aR=2 v Al Fe Si N H 0 B C S

77 51.56 48.25 0.155 0.114 0.032 0. 004 0.057 <0.003 <0.01 0. 006
78 51.50 48.20 0.134 0.120 0.022 0.003 0.037 <0.003 0.037 0.005
79 50.74 47.26 0.155 0.129 0.023 0.002 9 0. 066 <0.003 0.021 0.005 3
710 50.41 48.80 0.174 0.128 0.022 0.002 6 0.059 <0.003 0.02 <0.005
711 50.91 48.80 0. 145 0.114 0.028 0.002 3 0.036 <0.003 0.017 <0.005
-y 51.024 48.262 0.152 6 0.121 0.025 4 0.002 96 0.051 <0.003 <0.023 <0. 006
s p Mo Cr Cu W Mn Mg Ni Pb

77 0.004 5 0.005 2 <0.005 <0.005 <0.005 0.013 <0.005 <0.005 <0.005

78 0.004 6 0.005 2 <0.005 <0.005 <0.005 0.013 0.0051 <0.005 <0.005

79 <0.005 0.005 4 <0.005 <0.005 <0.005 0.014 0.012 <0.005 <0.005

710 <0. 005 0. 005 <0. 005 <0.005 <0. 005 0.012 <0.005 <0.005 <0. 005

Z11 <0.005 0.0051 <0.005 <0.005 <0.005 0.01 0.005 <0.005 <0.005
Ty <0.005 0.005 18 <0.005 <0.005 <0.005 0.0124 <0.007 <0.005 <0.005
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Fig. 4 SEM diagrams of different AIV50 samples
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Table 7 Energy spectrum analysis results of AIV50 samples
Wi Al A% Total 4 ézllj:%

4 4 (a) Spectrum 1 46.67 53.33 100. 00 Sk B ] 6L . .

[ 4(b) Spectrum 1 41.33 58.67 100. 00 1) RIS PR G & T2 Fa e  HiG ki
Spectrun 2 SLEL. 483910000 gt et 3R GIE A ALBRAERIHLIR A &
Spectrum 3 43.02 56.98 100. 00 -

Spectrum 4 46.18 53.82 100.00 (ALV50) 7

Spectn 96 sk 0w 2) ARIALE T, SEHANE T R EriE s Gl
peclrum . . . s \ N N N N s

Spectrum 7 45.07 54.93 100. 00 B Y 3 250 ki kg, A FRIZ GG IR B AL B
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