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Modified SUS316 Stainless Steel Fablicated by Air Melting Method—

Toshiaki Yutani**, Takashi Wada*®

Ryuji Matsuzuka**, Tsuneyasu Yamanaka®***

Yoshio Watari***

Abstract

To evaluate the corrosion resistance due to fuel-cladding chemical

interaction (FCCI), corrosion tests of an advanced austenitic stainless steel of

French manufacture and modified SUS316 stainless steel fabricated by air melting

method and doble vacuum melting method with CsOH-CsI mixture, tellurium and

jodine were conducted at 700°C for 100 hours.

The result were sumnmarized as follows.

(1
(2)
(3)

(4)

The CsOH-CsI mixture {CsOH-CsI=1) produced intergranular attack.
Tellurium and iodine produced matrix attack.

There were little difference in corrosion morphology between three
alloys,

Advanced austenitic stainless steel and modified SUS316 stainless steel
farbricated by air melting method had almost same corrosion resistances
to CsOH-CsI mixtureas and iodine as modified SUS316 stainless steel

farbricated by double vacuum melting methed.
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Table 1

Chemical

Composition and Fabrication

Condition of Claddings

(8554)

HEE c Si | Mn p S Ni cr Mo Co B ] Cu Ti ] No+Ta As Al 0 2r (NIE
1R R X 16
6.200] 9,59 1.50] @.826{<9.801| 14.6 | 15.6 }1.18| 9.014| 0.8849 | 0.829 - .43 - - - p.829| ~ - ~
Fr g 28
SU Ss16/%iE ,
SRR p.057| 0.62{ 1.89| ©.811| B.BE5| 13.56| 15.86 | 2.44| B.0B3 | 9.0001 |0.005 | B.EG2| .29 | 8.05 | Q.60 o.002| e.pec|e.eose)] w@.er (| 18
(LRK2)
| sUS316i845E
W EEET 0.247 | ©.92| 1.74| 0.830[ B.B@4| 13.74| 16.58|2.50| 9.5 | 0.0239 [ 0.0077| 0.802| 0.097| 0.¢02| 0.070| 0.882| @.842 | 0.8@18| - 19.2




Table 2 Conditions of Corrosion Tests

H B ™ =5
| ®E CsOH+Cs | Te I2
&
I EEEZER lg lg 4.2Pa
maﬁ&51~z?+4rﬁ
it A ¥ S U S316HSHMARDIERY
SUS3IHMAEE—EREM
OB RO 100h
R BEE 700°C
Table 3 Number of Corrosion Test Specimens
fit 2y w
B & Al INeh gy SUS3I6H%4E | SUS3I6HEME
A—=2RFF 4P| KAAPBEES B _BRENG
CsOH+Cs | 3" 2 2
T e 3" 2 2
i 2 2 2
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Fig.2 Heating Block for Corrosion Tests
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- 11 -



FHROWES 233 ivi, HBAHOES DFIXI8%ERFV,

Fig 012, BEE SOR/NME. FiHlEs L ERAEC>WT, SEME oL
b oRTRd. BCRMOHAENKE T — R 7 4 L ENE . RO
ICIEEEEN RV, ThiCHL, FHELRAEXRCERZ2TRLCEY, BE
Exix, (AEEYEA—-RT+ 4P, SUSSICHYHEZE —SXEM. SUS
UM ARTERMOMETH %,

(2) R&A : Te

Te#EEHELALIOHBAESHEHER2Table UoRd, i, RNES
HEHE (H5UHYY 138 F) %Fig 10~Fig 1210R ¥, BEAFE S, HicRT#E
MEOAEHCHAIELADDOT, TALhOBE CHAESPBEATHID L SH%
B L e _

BAEEICTLI2EHRET, #RAMECER kv, LaL, EHEEME D
BEESCEYYRD 2RBAPED S A, Fig 10~Fig IAIRLADON LA T,
LERERA—~2FF 4 PEOTF—3, SUSIIEUARNRTERMTOTA -
23 L SUSIHYMEE_ERABNOTD—2Th%, i, TA-3 T
BEOIO>H’ L YIEL, /. TD— 2 TRBEHHICE( A2 To 5008 bd b
h3, fods, EEMAZD S-S USNCRBYNMEE _FRARH i, S
CHEtHEBDLh 2 ERR DO B,

BAaEi+Rse, \BNKEA—2F+4 P EOBE, TF-213E560%
DPien A, BEESICRYZS 5 TF — 3 TR FHEICH LRA2%IES 2n
T3, LinL, RBHEOES 23 ixbinv, SUSIIHEMMASRPERERD
BEE, TA~32BOTRBREAOES DF IS, 34, RBRAMCETA
—1:TA—-3REFALCETH IO LTA—20420%FLEBNETH %,
S U S316MHLUMEE " ERRM OB &K, ot L Vs 28 Pinn,

Fig 1312, BMAF X0oR/NME. FHlEs L FRAEIC DT, HEAPE chE
Lisb DaTTe /MU AERGEREA —R 77 4 G . hodERMieF
CETH 5, FHELRAMEERACEmERL, ABMNERA—2FF 4 .
S U S316iAMMARPIABM,. SUSIHHYAEE _EAEMOIETSH %,

- 12 -



3.2 avRICLAHERSR
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Table &4 Appearance of Specimen’s Outer Surface Reacted with CsOH-Csl Mixture

® H # ABRRES # e 5 8l

CF-1 | Ba%28URER (XESHD)

LERERA—-AF T 1 FEH CF -2 FAHAIRFURRE (RS V)

CF -3 FARHULIRR (XRSD)

CA-1 BherwURER (RS V)
SUS3IHYBMARTERY

CA-2 |ZEAEEBURLEE (RFKH D)

CD~1 |AMAWEEE ERRU)

SUS3ISHYUYBEE _SEHRBEH
CD-2 |EB#& (RRAUL)




Table 5 Appearance of Specimen’s Outer Surface Reacted with Te

# ®H W mBRARES HAEESH

TF~-1 FarwU kB

WEHBEURAF-AFF L8 TF -2 BhEWUVRERRA

TF -3 FAaRPHURAR

_g'[_

TA-1 | HFa2HUTLARB

SUSBIGHIAEAARRPTHERM TA-2 FAREHEURRERA

TA-3 FAEFURLARE

TD-1 ®H®
SUSSBIHHESHEZE_EFMH

TD-2 | A




Table 6 OQuter Diameters Changes of Specimens' Reacted with CsOH-Csl

Kixture or Te

REBR E # (mm)
& & A fit B o
Z 5 A ER AT ABRE
CF~1 1|8 536~5.540] 6. 537~86. 541
{LAEHKBR L —A
— . 536~B. . 535~8. 54
54 b8 CF—2 36~6. 543 | 6. 535 4
CF—3 | 6. 535~6.540 | 6. 533~6. 544
CsOH
C:l SUS 3164 5 CA—11|5.498~5.501 | 5. 498~5. 503
KA IR CA—2 |5 496~5.501 | 5. 496~5.511
CD—1 |8 503~5.504 | 6. 505~6. 516
SUS3I6HEYH
72 — o
HEZEERY CD—2 | 6.502~86.505 | 6. 503~6.514
TF—1 |6 533~6.536 | 6. 533~6. 546
{LEHGREF —=
TF~—2 | 6.536~6.540 | 6. 533~6. 543
F+ 4+ 8
TF—23 |6.535~6.540 | 6. 537~6. 548
TA—1 |5 496~5.500| 5. 495~5. 505
T e
SUS3I6HEYHE
X TA—2 |5 496~5.500| 5. 498~5. 504
RS IEER
TA—3 |5 497~5.499 | 5. 497~5. 509
—1 {6.501~6. B. 506~ 6.
SU S 316482 50 TD 501~6. 504 B~6. 511
9‘5— ‘.-\
Re _EisEH TD—2 | 6.503~6.504 | 6. 506~6.510
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Table 7 VWeight Changes of Specimens Reacted with CsOH-Csl

Mixture or Te

AEEH 5 g (2
B & A it A o
£ 5 | ABgu | ARBE =
CF—~11 6.160] 6. 122 -0.038
{LEHER 4+ —=
R CF—2| 6.266| 6. 252 -0.014"
CF—3 1| 6.210| 6199 -0.011
CsOH
C:l SUS3iohug | CA—1| #599) 4558) -0.041
REHERY CA—-2| £609| 4.605|-0.004
- .354 | 6. 346 | -0.008
sUSsetug | D71 | 634 63
B~ B
HE_BBEH CD—2 | 6.332| 6.824.| ~0.008
TF—1| 6.248| 6 249] 0.001
{LE#ER A —A
— 21 6.260| 6.261] 0.001
S48 TF 2
' TF—3 | 6:257| 6.268| 0.001
TA—1| 4.609| 4.610| 0.001
T e -
S U S3164%4
e TA-2| 4.598| 4.600] 0.001
S 7 B
TA—3 | 4.543| 4.544| 0.001
— . . 0.
SUSsieumug | TP 1| 6-324| 6828 004
B0 — & A
HZ_B&EBRM | 155 | g337| 6.340] 0.003
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Table 8 Attack Depths for Specimens Reacted CsOH-Cs! mixture

RER T BAREES (#n)
F & @ @ ® @ |F B
CF—1]| 205 | 200 | 210 | 215 | 208
(LEREE A —AFF 4 P Cr—2| 235 { 230 | 285 | 220 | 230
Foig - - - - 219
CA—1| 150 | 170 | 180 | 145 | 161
S U S316iHM SRS HRERH CA—2| 160 | 175 | 190 | 180 | 176
T - - - - 169
CD—1| 1406 | 150 | 160 | 145 | 149
SUS3lGIEMME — SR | CD—2 | 220 | 215 | 210 | 215 | 215
oo - - - - 182
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Table 9 Attack Depths for Specimens Reacted with Te

BT B&EESs (2w
E 5| Q@ ® ® @ |¥ #
TF—2| 215 | 200 [ 215 | 215 | 211
(LERgERA—2FF 4§ TF—3| 315 | 210 } 210 | 215 | 238
¥ o8| - - - - | 225
TA—1| 215 | 165 | 185 | 235 | 200
TA—2| 290 | 195 [ 245 | 240 | 243
S U S 316HH LIRS P AR
| TA—3 | 215 | 205 | 180 | 225 | 206
CF B - - - — 216
TD~1{ 175 [ 185 | 165 | 165 | 173
SUS3I6HYMEZ "B/ | TD—2 | 170 | 210 | 205 | 170 | 189
F o - - - - | 181
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Table 10 VWeight Loss of Specimens Reacted with Ia

EREER
g R # REFES
(ng/cm?)
| F—1 12. 2
(LEREBE A —2FF 1 I F—2 12.7
E o 12.5
[A—1 14. 8
S U S 316y A S s 1A—2 18. 7
F B 14.3
ID-1 11. 2
SUS3IGHYMEZE"Sik@H | ID—2 14. 9
£ B 13. 1
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