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Initial Scientific notebook entry for A516 grade 60 carbon steel pit growth kinetics study.
Title: Pit growth in A516 grade 60

Tests Performed by: Sean Brossia; other personnel will be identified as they begin work on
specific tests.

Objectives: Determine growth rate of pits in A516 grade 60 as a function of environmental ~~ —-
conditions expected in repository. Evaluate if long-term pit propagation likely to continue and

lead to perforation. Ascertain if lateral pit growth and/or development of new pits will dominate
the corrosion process such that pit penetration arrest occurs. Detailed test objectives identified in
initial entries or individual test entries. -

Equipment: Specific equipment lists provided in initial entries or in individual test entries.
Equipment will be identified and calibrated prior to testing.

Materials: A516 grade 60 carbon steel (Heat #: D84944; composition: 0.03Cr, 0.01Ni, 0.01Mo, -
0.02Cu, 1.00Mn, 0.23Sij, 0.009S, 0.18C, 0.014P, 0.021Al, 0.001V, 0.001Nb, bal Fe). Other —x
materials and heats to be added and identified prior to testing. 3




— —r——— ——

Screening Tests On Pitting Corrosion of A516 grade 60
)

Overall Program Title: Pit growth in A516 grade 60
Tests Performed by: Sean Brossia < 79—t+—" 4'/4"/ <

Objectives: Determine solution composition (pH, [CI']) and temperature that will lead to the
development of identifiable individual pits on A516. These compositions will then be used in the
long-term (5-year) performance evaluation of this material for use as an overpack in nuclear waste
containers -- next phase of this program. .

Equipment: ESC/Scribner Associates Multipotentiostat Model 440 (SN9209139); Strawberry Tree
data acquisition system consisting of two 8-channel, 16-bit analog input boards and terminal blocks
and one 8-channel, 12-bit analog output board and terminal block and a personal computer (Austin
386SX, SN19425) running Strawberry Tree WorkBench PC software (ver 2.1.0); E.G.&G. (Greene)
5-port electrochemical cells and associated glassware and ware to enable sample exposure,

deaeration, a reference electrode and a counter electrodey namg’heating mantles and controls to.

perform elevated temperature experiments and thermometer o verify the solution temperature;
counter electrodes: Pt foil, Pt mesh, graphite rod; referefice electrodes: SCEs (SN5333208,

SN’5333204, SN3106345) SaJ 34hs) §
SN 32EITS N Glag- G| PLII2 cm+r‘ 125 b1 4

TMm |of
Materials: A516 grade 60 carbon steel (Heat #: D849445 Composition: 0.03Cr, 0.01Ni, 0.01Mo,
0.02Cu, 1.00Mn, 0.23Si, 0.009S, 0.18C, 0.014P, 0.021Al, 0.001V, 0.001Nb, bal Fe);

Test Conditions: The following testing conditions will be investigated:

L§_qt pH [CI] (ppm) E
1 9.5 ((HCO;] + [CO,%] = 0.012 M) 10 - 1000

Temp (°C) Time (h)

E > Erp (E = -600 mVsce) 95 24-48

9.5 ([HCO;] + [COs*] = 0.012 M) 10 - 1000 E > Erp (E = -525 mVsce) 25 24 - 48

E > Erp (E = -600 mVsce) 95 24 -48

2
3 6.0 10 - 1000
4

6.0 10 - 1000

SA 12 k9T

E > Erp (E = -525 mVsce) 25 24-48

All solutions will be deaerated by purging with N, for at least 30 min prior to testing. All tests will
be potentiostatic in nature, using the potentials shown in the above table.

Evaluation: After polarization, the samples will be removed from the test and evaluated for the
presence of distinct, individual pits. The depths and diameters of the pits that are present will be

measured using a variety of techniques including optical microscopy, micrometer measurements,
electron microscopy and cross-sectional analysis.
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Pstat 5 = Cell 3
1.0
.[ Actual = (Analog Out)*(1.0017) -3.91 mV
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