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Evaluation of Cladding Inner Surface Corrosion

of Ferritie Stainless Steel
Masanobu MIYAKE#

Abstract

The present report describes the results of studies performed as a part
of research on the evaluation of cladding inmer surface corrosion of ferritic
stainless steel during a period of September, 1986 ~ March, 1987.

In the present study, corrosion of ferritic stainless steel as one of
future materials of cladding for a fast breader reactor, iron, chromium, and
austenitic stainless steel have been examined with iodine vapor. The tests
were carried out at a temperature of 500 700°C under a iodine pressure of
0.05 Torr for 2 v 20 hours.

The results obtained are as follows:

1) For all the materials, iodine corrosion resulted in volatile corrosiom
products and weight loss of samples. The corrosion is characterized by
a linear relationships with time, and the rate was evaluated indicating

the maximum at a temperature of 600°C.

2) The volatile corrosion products appears to be composed mainly of Felj.
Iodides were hard to be produced by reaction of Ni and Mo with iodine

vapor.

3) From analyses by SEM and FDXA, the layer containing Ni and Mo was

confirmed to occur on the surface of stainless steel after corrosion.

4) The corrosion resistance to iodine vapor was found from the present

results to be higher for austenitic than for ferritic stainless steel.

Work performed by Osaka University under contract with Power Reactor
and Nuclear Fuel Development Corporation

PNC Liaison : Fuel and Materials Devision, Alpha-Gamma Section
(T. Namekawa)

* Department of Nuclear Engineering, Faculty of Engineering, Osaka
University
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4 ®8 Fe C N Mn Mo C Si P s
ICr-IMo  Bag 7.09 0.16 0.51 1.06 0.091 0.10 0.004 0.003
9Cr-IMo  Baz 8.96 0.08 0.51 1.05 0.089 0.10 0.004 0.004
11Cr-IMo  Baz 10.98 0.08 0.5 1.03 0.090 0.10 0.005 0.004
13Cr-IMo  Baz 12.94 0.08 0.51 1.02 0.086 0.11 0.006 0.004
SUS304L Ba¢ 18.49 9.97 1.02 — 0.019 0.59 0.031 0.011
SUS316L Baz 17.36 12.13 1.34 2.12 0.018 0.59 0.030 0.003

16.50 13.74 1.74 2.50 0.047 0.92 0.003

SUS31648458 Bad

0.004

200-L8 G096 [L ONd
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s BECC) BpE(h) E2EYE(mg/em?)

Fe 500 10 51.8

600 2 8.9

4 14.4

7.5 35.3

10 51.9

700 2 8.0

Cr 500 10 —1.8

600 2 7.8

4 15.7

10 25.9

20 57.6

| 700 10 23.0

7Cr-1Mo 500 20 15.0
600 4 18.6

20 62.1

700 20 51.5

9Cr-1Mo 600 4 17.4

20 66.3

11Cr-1Mo 600 4 12.9

20 59.1

13Cr-1Mo 500 - 20 6.8

600 2 8.5

20 - 67.6

700 20 45.8

SUS304L 500 20 4.2

600 4 7.1

20 31.5

700 20 24 .4

SUS31i6L 600 4 5.3

| 20 15.3

SUS316 600 20 14.3

6 24 £
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st BE(°C) BEEEE (mg/cm? « h)

Fe 500
600
700

= On

Cr 500
600
700

7Cr-1Mo 500
600
700

9Cr-1Mo 600

11Cr-1Mo 600

13Cr-1Mo 500
600
700

SUS304L 500
600
700

SUS316L. 600

O Q| e O NNWOIW| W MNMWO NN O P
~N | O (NN NW LW OO NC | WWN| O WOWMN

SUS3164%# 600
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#4 BREEBRENVPOKETEER

. JRF0R K m 2 =%
HE R B KA (me/om”) pg TENE
tc) (h) Fe Cr N Mn Mo (mg/cm?)
Fe 500 10 46.2 — — — — 46.2 51.8
600 2 64 — — — — 6.4 8.8
4 128 — — — — 12.8 14.4
7.5 828 — — — — 32.3 353
10 4.0 — — — — 45.0 51.9
700 2 6.4 — — — — 6.4 8.0
Cr 600 2 — 78 — — — 1.8 7.8
4 — 15,2 — — — 152 15.7
Cr-IMo 500 20 15.8 0.6 — 0.1 — 16.4 15.0
600 2 17.3 1.0 — — — 18.2 18.6
20 59.3 8.2 — — — 62.5 62.1
700 20 48.0 2.8 — 0.3 — 51.1 51.5
13Cr-1Mo 500 20 7.7 0.6 — 0.1 — 8.4 6.8
600 2 69 09 — — — 7.8 8.5
20 60.8 7.0 — 0.1 — 67.7 67.6
700 20 41.3 4.7 — 0.2 — 46.2 45.8
sussdL 500 20 4.9 0.7 0.5 0.1 — 6.1 4.2
600 4 44 0.9 0.2 — — 5.6 7.1
20 24.9 5.0 0.7 — — 30.6 31.5
700 20 19.5 4.3 0.5 0.3 — 24.5 24.4
SuUs3i6L 600 4 3.7 0.8 0.2 — — 4.8 5.3
20 12.4 2.3 1.0 0.2 — 15.9 15.3
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