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Abstract

In this paper, the effect of solution and age heat treatment to the corrosion behavior for the Ti-
B6Al-4V alloy were studied by cyclic polarization methods. Ti-6Al1-4V was solution heat treated at
1,066° C and 966° C for 5 hours, and followed by age heat treated at 650° C, 600° C and 550° C with
1, 2, 4, 8 and 16 hours under vacuum environment. Test solution was 3.5% NaCl with temperature
25°C.

The obtained results were as follows:

1. Base metal was exhibited higher electrical charge than that of solution and aged material.
With decrease of solution-treatment temperature from 1066 to 966° C, the electrical charge was
increased due to softening of micro structure.

2. The corrosion resistance of specimen that solution treated at 966° C for 5 hours and age heat
treated at 650, 660 and 550° C were increased with increase of aging time to 4, 8 and 16 hours
respectively, and then decreased.

3. In case of 316L stainless steel, measured charge and corrosion potential was 0.0627 coulomb
and -614 mV respectively. Corrosion resistance of Ti-6Al-4V was higher than that of 316L.
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Fig. 1. Cyclic polarization test result for Ti-6Al-4V
base metal. {(Scanned from —1,200mv to +
1,500mV, followed by reveresed scanned
+1,500mV to —600mV with scan rate 1.0mv/
sec.)
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Fig. 2. Cyclic polarization test results for solution
heat treated at 966° C and 1,068° C for Ti-
6Al-4V in 3.5% NaCl solution.
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Fig. 3. Cyclic polarization test resulis for solution
heat treated at 966° C 5 hours and age heat
treated at 650° C for 1 and 16 hours on Ti-
6Al-4V in 3.5% NaCl solution,
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Fig. 4. Cyclic polarization test results for solution Fig. 5. Cyclic polarization test results for solution
treated at 966°C x 5 hours and age treated treated at 966° C 5 hours and age treated at
at 600°C 1 and 16 hours for Ti-6Al-4V in 550°C 1 and 18 hours for Ti-8Al-4V in 3.5%
3.5% NaCl solution. NaCl solution.

Table 2. The result of cyclic polarization test for the Ti-6Al-4V.

Ecor E cor Charge Ecor E' cor | Charge

Base metal —838 —438 0.1182 600°Cx 2hr | —427 —476 § 0.0294
966° C solution —539 —527 0.0064 600°Cx 4hr | —511 —390 | 0.0300
1,066° C solution ~B612 —599 0.0085 600°Cx 8hr | —400 —167 | 0.0522
650°Cx lhr —418 —164 0.0236 966° C 600°Cx 16hr | —360 —138 0.0385

850°Cx 2hr —494 —284 0.0836 Shr 550°Cx 1hr | —420 —396 | 0.0195

966°C 650°Cx 4hr —639 —332 0.0852 | solution | 550°Cx 2hr | —440 —393 | 0.0208
Shr 650°Cx 8hr —722 -117 0.1630 5530°Cx 4hr | —450 —338 | 0.0222
solutich ooy oxi6hr | —691 | — 73 | 0.1181 560°Cx Bhr | —468 | —492 | 0.0414
600°Cx lhr —412 —439 0.0290 550°Cx 16hr | —474 —438 | 0.1185
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Table 4. Chemical compositions of 316L (wt%).
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C: 345 (Hv} 3.5% NaCl solution.
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b) Aged at 600° C for 4 hours ( X 100)

Photo. 2. Microstructure of Ti-6Al-4V.
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