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Corrosion Behaviors of Al-B,C Composite Materials

SHI Jian-min, LEI Jia-rong, ZHANG Ling, SHEN Chun-lei
(China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The corrosion tests of Al-B4C composite materials were set in different
concentrations of boric acid solution at room temperature or 40 ‘C. The conductivity and pH of
each boric acid solution were measured at an approximate frequency of once per three days.
The solution composition changes before and after corrosion tests were tested and the changes
of the specimens’ surface were compared. The corrosion of specimens is due to the aluminum.
From 500 ppm to 2 500 ppm, there is a specific boric acid concentration. The corrosion rate of
specimens in this solution is the slowest. The corrosion rate of specimens at 40 ‘C is faster than
that at room temperature. At 40 “C, the conductivity of boric acid solution increases with the
rate of 2.25x10 2-3.23x10 % uS/(cnrh). But the pH does not change significantly. At room
temperature, the conductivity of the solution increases with the rate of 0.91x10 >-1.13x10 >
puS/(cm-h). The pH of the solution decreases 0.3-0.5. To improve the corrosion resistance of
Al-B4C composite material, surface protection treatment is necessary.
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WRERI KT 2.5~13 1. N 2 BB T &
40 CF, Ml 600 hjG, Wl Al & TR

JERATRAEIG K T 2~500 fi5: Wl Mg i3+
(R FERCAR A IS K T 5~9 1o
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Table 1 Compositions of solution at room temperature ppm
Al BRI Al B THREE Mg & TIRIE Mg BT HewsT
R IR
JE5 T Ji5 ol AL JE5 T Ji5 b [ WAL
0 0.000 2 0.257 0.257 0.005 6 0.071 0.066 <<0.003
500 0.002 1 0.284 0.282 0.006 0 0.035 0.029 <<0.003
2500 0.0019 0.126 0.124 0.006 7 0.018 0.011 <<0.003
10 000 0.002 1 0.173 0.171 0.006 7 0.019 0.012 <<0.003
25 000 0.002 3 0.220 0.218 0.010 1 0.031 0.021 <<0.003
F2 40 CTRMBRBRSHTL
Table 2 Compositions of solution at 40 °C ppm
Al B IR EE Al B TIRE Mg &R Mg &7k HewT
TRk i
Jig iy Jig £ Jo§ T [zt LA
0 0.000 0.006 0.006 0.005 0.035 0.030 <0.003
500 0.002 0.005 0.003 0.006 0.050 0.044 <0.003
2500 0.601 0.192 0.190 0.006 0.038 0.031 <0.003
10 000 0.002 0.434 0.432 0.006 0.036 0.029 <0.003
25000 0.002 1.16 1.158 0.010 0.068 0.057 <0.003
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Table 3 Conductivity of corrosion solution before and after corrosion tests

R %/ HIR TSR/ (uSem ) PR AR 2 40 CFHSHE/(uS-cm ) SERAR 2/
ppm bR BJE R @Sem D kg i A (uSem “hY)
0 17.0 26.6 9.6 1.13x1072 17.7 30.4 12.7 2.25%1072
500 7.6 13.4 5.8 0.91x1072 10.7 26.2 15.5 3.23x1072
2 500 6.8 124 5.6 0.78x1072 7.2 24.8 17.6 3.18x1072
10 000 8.0 9.2 1.2 0.17%x1072 8.8 20.6 11.8 2.32x1072
25000 18.9 21.1 2.2 0.30x1072 18.7 34.9 16.2 2.81x1072
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Fig. 1 Conductivity of corrosion solution

versus boric acid concentration before corrosion test
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Table 4 pH of corrosion solution after corrosion test

‘ 3T pH 40 ‘C'F pH
TN E /ppm - — - —

JE i JE& S B J&3 il i JE S B
0 6.633 6.128 —0.505 6.915 6.720 —0.195
500 6.187 5.861 —0.326 6.647 6.599 —0.048

2 500 5.712 5.413 —0.299 6.060 6.096 0.036

10 000 5.090 4.618 —0.472 5.232 5.249 0.017

25000 4.267 4.147 —0.120 4.346 4.415 0.070
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Fig.2 pH of corrosion solution

versus boric acid concentration
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Fig. 3 Macroscopic corrosion morphology

of specimens at room temperature
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Fig. 4 Macroscopic corrosion morphology
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Fig. 5 Variation of Al versus boric acid concentration
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