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Abstract: In this paper the factors affecting the yield of AIVSS alloy prepared by aluminum thermal re—
duction method were studied and the approaches for improving the yield were also discussed.The influen—
cing factors include fine powder oxides film and segregation etc.With the unit heat effect at 3 315 kJ /kg
the alloy has a good apparent quality and the yield can be effectively improved.The effect of the brittle
phase AI8V5 on the fine powder rate and oxides film can be minimized by increasing the vanadium con—
tent of the alloy within the standard range.By cross—rotating the furnace body the alloy liquid can be self-—
stirred to achieve uniform alloy compositions and reduce the composition segregation.
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o Table 1 The chemical compositions of
raw materials %o
TFe Si Al TV V,0,
. V,05 0.015 0.056 55.89 99.76
Al 0.082 0.039 99.75
1
i A skl
A
IRECk
IR R
3V,0,+10A1=6V+5A1,0, -
BT
AH 5 =-4.93%10" kJ /mol (D
Fe,0,+2A1=2Fe+Al, 0,
AH 5, =—8.47%10° kJ/mol (2)
3Si0,+4A1=38i+2Al,0,
AH 5, ==7.61x10° k] /mol (3)
KClO,+2A1=KCl+ AL O,
AH e =—=1.71%10" kJ/mol (4)
AIVS5 &4
mV+nAl=V Al -Q (5)
(009 1 AIVSS
AI3V Al11V Al6V  AI8VS, 1) ~(4
(1) ~(4) Fig.1 Production process of AIV55 alloy
2.3
2 YS/T 579—
2006 o
’ 2 YS/T 579—2006
2 Table 2 YS/T 579—2006 chemical composition
standard %
2.1
N v Al Fe Si C (0]
1o AIV55  50.0~60.0 0.35 0.30 0.15 0.20
2.2
1
3
500 kg .
(1~6 mm ) o 3.1

(6)

YS/T579—2006

(7)
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Fig.3 The apparent quality of AIVS5 alloy at different furnace charge heat
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Fig.4 Metallographical image of AIV55
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5 AIV5S XRD
Fig.5 XRD pattern of AIV55 alloy

ALV55 AI8VS

7 AIVSS5
A3V Fig.7 Metallographic image of AIV55 alloy

with composition segregation
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8 ALV5SS SEM
Fig.8 SEM of AlV55 alloy with composition segregation

6 AlV35 3 AIVSS . .
. . .. . Table 3 EDS analysis for AIVS5 alloy with
Fig.6  AIV55 alloy with composition segregation .l .
composition segregation %0
Al A%
X 1 48.25 51.75 100.00
. AIVS5 2 58.63 41.37 100.00
o 3 48.13 51.87 100.00
39 4 30.29 69.71 100.00
: 5 58.80 41.20 100.00
7.8 3 AlV55 6 46.03 53.97 100.00
AI8V5 A3V 7 59.61 40.39 100.00
8 48.59 51.41 100.00
9 46.50 53.50 100.00
AIV55
3.3
N 20 AlIV55

min o N
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N N N 50 kg/h
( 4 100 kg/h
9 o
9 100 kg/h 100 kg/h
1~6 mm AIV55 o
4
Table 4 Test conditions
/mm /(k]-kg’l) /mm /mm
6 3315 48 50 1~6 PEC-2009
; 58% ~59%
18.0 F .
st 58% ~59%
= 170}
E 1esf
- ool ././ 58% AI8VS
Al3V Al3V AI8VS
153 5|0 160 150 2(')0 2%0 3(|)o AIBVS )
TR (kg ) A3V
o . 58%
Fig.9 Relationship between crushing feeding
. AI8V5S AI8VS
rate and fine powder rate
3.4 \
AIV55 50% ~ 60% AI8V5 o
56% 3.5
3 AIV55
; 56% ~58% 5 o
5 AlV5ss
Table 5 Results of stability experiments for AIV55 preparation
! / 1% 1% 1%
(kJ = kg™ (kg+h™) /min v ; ¢
W1 3315 100 20 58 96.01 71
w2 3315 100 20 58.05 96 70.3
W3 3315 100 20 58.13 95.89 70.1
5 3 315
kJ/kg
70% o
71% o
4
2)
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