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DISCLAIMER OF RESPONSIBILITY

This document was prepared by or for the Generai Electric Company. Neither the
General Electric Company nor any of the contnbutors to this cccument:

A

Makes any warranty or representation, express or impiied. with respect (o the
accuracy, completeness. or usetuiness of the information contained in this docu-
ment. or that the use of any information disc/osed in this document may not
infringe privately owned rights; or

Assumes any responsibility for liabiiity or damage of any kind which may resuit
from the use of any information gisciosed in this document.
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APPENDIX B

PLANT MATERIALS ENGINEERING
BORAL CORROSION TEST: 2022-HOUR RESULTS
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APPENDIX C

SEM EXAMINATION OF CORRODED BORAL
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(a)

(b)

Figure C-1. Sample I.D. Boral B116 After Corrosion Test, Long Edge
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(a)

(b) (e)

Figure C-3. Sample I.D. Boral 3116 After Corrosion Test, Short Edge
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(a)
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Sample I.D. Boral B117 After Corrosisn Test, Long Edge
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Figure C-5,
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fa)

(e)

Sample I.D. Boral B117 After Corrosion Test, Short Edge
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Figure C-6. Sample I.D. Boral B116 After Corrosion Test
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Figure C-7. Sample I.D. Boral B117 After Corrosion Test, Polished
Cross Section
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(a) (b)

(e) (d)

Figure C-8. Sample I.D. Boral B116, Midplane Met. No. 8B6-7
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Figure C-9. Sample I.D. Boral B116, Midplane Met. No. 8B6-7
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Figure C-10.
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(a)

(b)

Sample I.D. Boral B116, Midplane Met. No. 8B6-7
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D.1 INTRODUCTION

Boral is used as a neutron absorber material ir General Electric’s high density
spent fuel storage rack (HDSFSR) design. "Boral" is a Brooks and Perkins trade-
mark for the dispersicn of boron carbide in aluminum, the dispersion (or core)
Deing clad in 1100-aluminum sheets.

Corrosion data for Boral in BWR - type water have been reported elsewhere (D-1).

In these ® ® ® toqts conducted at LA to accelerate the acquisition
of data, a corrosion rate of was obtained
LR B ]
tee The expected 'ife of a ® # @ Boral sheet used in

the General Electric rack desizn exceeds 235 years.

hecently, additional corrosion tests have been performed by the General Electric
Company, to determine the corrosion tendency of Boral enclosed between welded staine-
less steel sheets. LA A leak was simulated by drilling holes
of various sizes in the stainless steel portion of the Boral/stainless steel couples.
Unwelded couples and uncoupled Boral specimens were included in the tests to show

the effect of the stainless steel clad on Boral corrosion rate.

In the General Electric tests, uncoupled Boral specimens showed a higher corro-
sion rate than either unwelded or welded couples. The welded couples with
the smallest access holes displayed the lowest corrosion rate.

D-3
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Figure D-1. Weight Loss With Time for Boral Samples

D-4



NEDO-24076-1

The ® ® @ Boral specimens showing the highest corrosion rates were
examined in the scanning electron microscope (SEM).

The purpose of this report is to summarize those results of General Electric's
Boral corrosion testing program that have the most direct bearing on the present
HDSFSR design, and to quantitatively predict from the results the adequacy of
the Boral components from a corrosir: standpoint.

D.2 SUMMARY AND CONCLUSIONS

The results of corrosion tests conducted by General Electric Company on Boral
exposed to BWR-type water indicate an acceptable material loss over the pro=-
Jected U40-year lifetime of a BWR.

D.3 PREDICTION OF BORAL LOSS OVER THE BWR LIFETIME

The most conservative possible estimate of Boral loss over the 40-year projected
lifetime of a BWR was made by: (1) basing it on the SEM observation of a 0.25
mm penetration depth in the Boral core after * # # oyxtonded of exposure to
water; (2) assuming a uniform penetration of

e

and (3) selecting the * # # Boral samples, which showed the highest
rates of all those tested.

D-5



NEDO-24076=-1

Aluminum alloy 1100 is known to follow a logarithmic corrosion rate law in
low-temperature (30° to 100°C) (86° to 212°F) water D=6 Assuming that the
aluminum phase in Boral also obeys such a law, & » & an equation was
derived using available data points

Substituting 14,600 days (40 years) for t in the equation yielded an acceptable
weight loss over the U40-year lifetime.

Adaitional conservatism was introduced irto the extrapolated 40-year pene-
tration value of ® # # by the accelerated nature of the corrosion test.
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