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Effect of pre treatment procedures on structure and performance
of thermal battery anode LiB alloy
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Abstract: Two pretreatment procedures —cooling extrusion and heat treatment were introduced in preparation
procedures of LiB alloy material. By means of X-ray diffractrometry, scanning electron microscopy the phase compo-
sition and microstructure characteristics of LiB alloys were observed. The influence of pretreatment procedure on
density, rigidity, mechanics performances, thermal stability and discharging performance were investigated. The re-
sults show that compared to the LiB alloy using direct-rolling method, the LiB alloys using after-treat procedures
have higher Li7Bs content and more uniform and compact structure and composition. T herefore the density and ri-
gidity of alloys are enhanced. The antrdraw intention and rupture prolongation ratio significantly increase. After
treat procedures make the holes of framework smaller and arrangement more uniform, so increases the thermal sta-
bility of alloys. The discharging performances are enhanced and the discharging capacity is enhanced from 5 244 to
6552 C/ g. In addition, compared to direct-rolling procedure, the time that porous alloy ingot contacts reaction at-
mosphere decreases, so the oxidation reaction is prevented; the drawbacks such as perforation and speckle in alloy

strip is avoided, so the product rate of LiB alloys is greatly enhanced from below 50% to above 70% .
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Fig.1 XRD pattern of LiB alloy
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Table 1 Comparison of diffraction strength

Sample No. ( state) Li(36.2°) LizBs(45°) LiaO(33.6")

1A (Before heat treatment) 1 1. 06 0.45
1( After heat treatment) 1 1.16 0.50
2B( Before heat treatment) 1 2.70 0.44
2( After heat treatment) 1 2.93 0.51

Sample 1A is strip sample from direct rolling of smelted ingot.

Sample 2B is from cooling extrusion of smelted ingot.
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Fig. 1 Surface microstructures of

LiB after extracting Li by vacuum
(a) —LiB ingot; (b) —LiB ingot after extrusion;
(¢) —LiB strip
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Table 2 Comparison of
different forms of LiB alloy

Size/ Density/ Shore
State 3
mm (g*em™?) hardness
Extrusion 46.5%35%x5.0 0. 855 9.5
Heat treatment 40.2x 35.2x 6.54 0.767 10.0
Rolling 0. 830 10.2
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Table 3 Influence of pretreatment on material performances
Sample Cooling H eat Density/ Thermalstability/ a/ a./ §
No. extrusion treatment (g* em™?) hardness C MPa M Pa %
1 0.78 < 500 17.70 14. 46 2.83
2 Yes Yes 0.83 660 18. 65 16. 41 9.49
3 Yes 0. 80 > 600
4 Yes 0.83 620
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Fig. 3 Discharging curve of LiB alloy
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Table 4 Influence of pre-treatment on discharging

performance of LiB alloy

Sample Vmax/ t1.s/ trot/ Capacity/
No. \ min min (C*g 1
1 2.42 9.3 13.0 5244
2 2.47 13.2 17.2 6552
Americal 1> 14 2.272.4 6 596

t1.5 is time that discharge voltage decrease to 1.5 V.
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