®£3% By
20094 3 A8

R H RS A
MATERIALS RESEARCH AND APPLICATION

Vol. 3,No. 1
Mar. 2009

X EHE1673-9981(2009)01-0037-07

fr %t N18 & & M h S 1T A R =l

B o, XA

(PEESHAFRRIHRERAERARERREREZRE., B RA  610041)

® ELREBAGTHHNOM Zr-Se-Nb R NIS S AERMR HRT NIBE& o HNESS.ZHE
BWMEN 10~3X10" pg/g HZBHBEH EENEHEQ TX107 s DORGTHAUMITH. EREH,
MW ERERE—EH AR AN BEDERRASHRAREIABRENEE. EZHTERRX,
BESHZBBHEP ARNBHBREEONNT TR RAFBE NS S RENNREBNHNTER
TR, NIS A& Bm RMEZE R AN 4. 7X107%s™1 T R4 M D oA i 7B A &N TF 20~
30 pg/g Z (A, YBIKE KT 20 pg/g Bf . ZEAFN O EANRA AR BEH RETENERAR. £
RHRAEE N ASHRA3 N18 & & MHIMEN H R AH R (-SCOTRMEMA K. BRHEMN T

L-SCC AT MM B ¥,

KRR QL FRTHER: RBTHRHFH

HESYE: TL341 XMIRIAE: A
FEEE RN RN ERB T E TN
HehAEHARAR . KRR ENE=Y
FALEMSR-GRIREELERT R £ HBREN
HEBBERAE-SCOREMAFAFMHNEERR
2 A ER RN SCCHRETERFE
Zr-Sn M Zr-Nb REAEBEM B L. WA Zr-
Sn-Nb REREHNHARES . EUERBRF. BT
EEHNRNEEF IR RRBERBRASP#E
TERBEURBHEN ARBESEALREKER
mMEELRE B, EIRAATTHRRY
AR ERHEFTBETHREABRRARESE
) I-SCC AT AU SRR, & A £ I-SCCITHH
REEBEEMEN T, 5 BROBEE R F
7. Patrick Jacques*" S AWRT Zr R Zr-4 &4
ERMERBERFEBRMAGETHE SCCHIH
B &K, ATk &, SCC 24 B0 76 5 #F i A48 DA K 7
N ESEFEEAT F 1k #5489, S. B. Farina % ABF R
T4 RS RMERMEEET ERH—RFIM
WHPH SCCHN. GRENA, Ir4 GEWIN K

e 5 B %9 : 2008-11-25
EERMN U982 B . RUARA HREIR.EL.

PREUBRIERERE R 4 F P& B a9 00 T T R
FXBUREHITHH AR Zr-Sn-Nb K #9 N18 &
BERFFRIR, LA Z B, BB ik B
BEENR NS ESAETR . ZEMNTUIHBAT
BYBLIEAT o LA B B ok BE Xt N18 & & i i o 7 R
HEW, EEEMaEREENH ONBHRREES
HAA. THRNISHESSEENTEREHT,
FERF S B SR A AT R A Z B, —
FTERHTRELETRAAREWERE, MAZ
BHERUEMBERURDN AT EAGLETR
ZEERE WP BB R A B

1 E®HZE

TRHBAINBBESREUR -4 &M 0
ITIZH -BHEFE-EEREFBEA-REL
B AREE) ~RE-RIL-EE-B X~
RU(EFRPIEABL>BALE RAREE
S80CTFiBK 2 h. A& ML ¥RFFIFE 1.



38 HR® XS5 N A

2009

21 NSHZ-4A2MUERSRAN
Table 1 Chemical composition and texture of N18 and Zr-4 zirconium alloys

= Zr Sn Fe Cr [§) Nb fro frp )
N18 &t 1.04 0.38 0.07 0.07 0.33 0.7 0.16 0.77
Zr-4 & 1.29 0,24 0.098 0.098 - 0.9 0.16 0.74
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Fig. 1 Stress versus strain for N18 transverse specimen at different media
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Table 2 Test results after zirconium alloys specimen fracture
R o T g b7 24 Bt A Oy RER
ikl RN 8/ % /% /h CPR/(mm+s™")
Zr-4 B =R 39,18 61.15 22.84 -
N18 1 i =5 38,12 63.82 22,53 -
N18 8 ¢ 38.03 60. 31 22.48 -
N18 B 10 pg/gl 37,52 60. 64 22,17 -
N18 # 1 20 pg/gl 35.24 53. 80 20, 83 -
N18 # ] 30 pg/gl 32.01 34.71 18.92 6.62%X107°
Ni8 £.15 30 pg/gl: 41,08 38,74 26. 06 -
Zr-4 B 30 pg/gl: 35.04 34,71 19. 43 5.74X107%
N18 # 60 pg/gl 31,57 36. 08 18. 66 6.55X107%
NI18 s 3X10% ug/gh 24,24 25,24 14.33 1.05X 1074
N18 ¥ 3X10° pg/gl 16.15 19.92 9.54 1.96X10™*
N18 #¢5 1X104 pg/gl; 13.05 16.73 7.71 2.93X1074
N18 % 3X10* pg/gh 12.19 15. 96 7.20 2.70X107*
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Fig. 2 Elongation(a) and area reduction(b) of N18 TD specimens versus iodine concentration
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Fig.3 Stress versus strain curve for N18 specimens
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Fig.4 Stress versus strain for N18 and Zr-4 TD specimens
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Fig.6 Micro-characteristics of fracture surface at crack initiation
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Effect of mediums on SCC behavior of N18 zirconium alloy

DAI Xun, ZHAO WenJin
(Nuciear Power Institute of China, National Key Lab for Nuclear Fuel and Materials. Chengdu 610041, China)

Abstract: In order to study the I-SCC behavior of zirconium alloys, SCC behavior of N18 alloy, belong to
Zr-Sn-Nb zirconium alloys, was investigated at the constant strain rate (4. 7X 10 %s™!) in air, ethanol and
ethanol-iodine solution with the concentration of 10 ug/g to 3X10* ug/g. The test environment would
have different influence on plastic properties (elongation and area reduction) of N18 alloy specimens at
constant strain rate, which especially decreased with iodine concentration in ethanol-iodine solution, but
not changed too much in ethanol. It is the iodine not ethanol that could make SCC for N18 alloy. SCC
could occur when the iodine content is higher than the certain value. The threshold value was between 20
—30 pg/g for N18 transverse direction (TD) specimens in tensile tests with a constant strain rate of 4. 7 X
107¢s™!. Typical brittle fracture characteristic and corrosion could be observed on rupture surface when io-
dine concentration was over 20 ug/g. The I-SCC resistance was greatly influenced by texture, but not
greatly affected by alloy compositions within the certain specification for zirconium alloys.

Key words: zirconium alloys; I,-ethonal solution; iodine-induced stress corrosion cracking



