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Abstract : In this study, positive plates of lead acid battery of Pb—Ca alloy and Pb-Ca-Sn
alloy were fabricated and the mechanical characteristics of positive plates were measured. This
study observed how the changes of content of Ca & Sn affect interface corrosion which is
located in between grid & active materials and lead acid batteries as well. The mechanical
characteristics of grid alloy is better when Ca is 0.05 wt.2% then 0.1 wt.26. This study said that
the corrosion rate between the active material based on the charge/discharge cycle of lead acid
battery and grid interface is much faster than a grid which contains Sn. And furthermore,
according to the study the rate 30 of Sn/Ca which is added to grid shows the best performance.
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Table 1. Chemical Composition of Lead Alloy

Sample Content of Alloy(wt.%)
Pb Ca Sn

C1 bal. 0.05 -

C2 bal. 0.10 -
C1s1 bal. 0.05 0.60
C1S2 bal. 0.05 1.00
C1S3 bal. 0.05 1.50
C2S1 bal. 0.10 0.60
C252 bal. 0.10 1.00
C253 bal. 0.10 1.50
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Table 2. Tensile strengths of lead alloys with increasing aging time at 25C

Tensile strength (kgf/mn)
Days Pb-Ca Alloys Pb-Ca-Sn Alloys

C1 C2 Ci1s1 C1S2 C1S3 C2S1 C252 C253
1 2.12 3.42 2.38 2.67 2.92 3.94 4.44 5.14
2 2.24 3.40 2.42 2.67 2.93 3.95 4.47 5.24
3 2.24 3.32 2.40 2.68 2.97 3.94 4.47 5.26
4 2.15 3.28 2.40 2.65 2.90 3.99 4.48 5.20
5 2.16 3.30 2.42 2.67 2.97 3.99 4.57 5.34
6 2.20 3.31 2.38 2.69 3.02 4.07 4.54 5.47
7 2.13 3.35 2.44 2.65 3.04 4.05 4.52 5.52
8 2.17 3.37 2.43 2.68 3.02 4.08 4.55 5.49
9 2.16 3.28 2.44 2.72 3.03 4.10 4.58 5.52
10 2.19 3.28 2.44 2.70 3.02 4.07 4.62 5.50
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Fig. 1. SEM micrographs of positive active material after curing and formation; curing

(a)C1, (b)C2S3, formation (c)C1, (d)C2S3.

- 521



Vol. 25, No. 4 (2008) W

Aol A F=9] Pb-CaSn 1E| = Jhaol &3 AF 5

Fig. 2. Corrosion layers formed at the interface of the Pb-Ca alloy grids and active material

after the cycle 20th; (a) C1, (b) C2.

Fig. 3. Corrosion layers formed at the interface of the Pb-Ca-Sn alloy grids and active
material after the cycle 20th; (a) C1S1, (b) C1S2, (c¢) CIS3, (d) C2S1, (e) C2S2, (f)

C253.
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