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Structural optimization of cathode steel bar for 400 kA aluminum
electrolytic cell
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Abstract: Finite element simulation method was used to simulate the electric field of 400 kA aluminum electrolytic
cell under the traditional cathode steel bar structure and the special-shaped cathode steel bar structure, which mainly
included the cathode voltage drop and the level current of aluminum liquid. An improved structure of cathode steel bar
was proposed by analyzing the abnormal structure of the cathode steel bar. The cathode steel bar has the characteristics
of bulge and extension. The result shows that the improved cathode steel bar can further reduce the voltage and level
current of aluminum electrolytic cell, thus improving the current efficiency of electrolytic cell, reducing the energy
consumption of a single cell by about 33.6 kWeh, and improving the stability of electrolytic aluminum.
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Fig.2 Voltage drop test diagram of explosion welding

FH A B9 T B G2 A Vs Vaore 5 Vaore Vaore
B 1 BSTERE Vi s Ve SUTUE B 0 6 3 57 7%,
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Fig. 4 Cathode voltage drop test diagram at tank bottom

R s o 0 3 2 5A

n=3 n=3
Z Vaitw + Z Vpit
i=1 i=1

6

e [R] L P L A 0 R R S HRL 2 A T ) A1
%, 3 H TR SR o X DA F S B # X
K% B A P e R PR BB 22, BH R VS T DA DR 7 7
(] — - AT, 5 PR A JB s I 2 M L0 RS A .
W, LI SR A AR R Bk AE SE BRI &
AR FH vk B i A B

SR V5 A BH AR B 2 R T [ o PH AR R R [ L A
TP FEL R B o B R B 2 F R i N 5 58 =2 ), 3 3 B
UL B e e B A S A SU R U5 0 =
BB 43 P
23 RWERSERERITLL DT

i 1 T H AR E AT P 400 kA H AR RS EL O £
55 BH B % o PR AR S R A AU R L R AR T A
BRI TP T R fl P R AL O il O o R
e SR B A A A P R, e — B R, G
fiffe B I o AT R, L 22086 3 2 S 5 il {
L2 IR ) A

HLF I 5 05 T B A R L 2.0 i AT A
B A% B, TR I 299.2 mV, BA % B R 47 B AL
295.1 mV, Ml 2 4.1 mV, %22 248 1.40%, & & F
R U {E 2 056.0 mV, il 7R [ R {5 B3 B E
2040.1 mV, HH 2% 15.9 mV, iR 224 K4 0.77%. H
E 38 AT R AP A A% A U DA B B el TR )
SRy DA I IR i R VA S S = R B R B BN
RIELAMFT.

an

Vi =

*2 BENSESHEITEE
Table 2 Voltage measured value and simulation

calculated value
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Fig. 9 Aluminum liquid level current of between traditional

cathode and special-shaped cathode
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steel bar at different heights
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