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A})Strac:t Sbecinens treated n differentways were exposed ©0 () oymol/L. LOH adueous soJutjon at350°C7 16. §MPa in autocjave

Spectroscopy Eﬂ]psanetry( SE) was app lied to nvestgate the tetrag()naIZJ()2 ( LZ()Z) in oxide film

Itwas fund hat the580°C /

C R/500°C sPecimen corioded frgp days and 190 days have more LZ]()2 than other wo Pecimens It is suggested that the LZ()Z was

amajp facor to affect fhe corroson resistance and the conospn resistance was mproved hY the pmation of tZ()j'
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1] Introducton

7Zrbased alloy have heen used as fue] cladd ng
materials for its good irrad ation stahility and corrospn
resistance This Papermany investigated the cormospn
resistance quantjtative [y for ZrSnNb alloys affected by
the appearance of LZQ n different specinen via dif
ferentheat tream ent

2 Expberin enta] procedures

2.1 Specinens

711 oNb—1. 0 Sn—(, 3Fe alloys were treated by
580 'C Pr3 handgpoC Prih andj goo 'C Pro. 5
h e last cold o]ing reduction was approxinately
50%, and finaly annealed at5pg ‘C forzg h,
2.2 Cormospn test

Cormsion festwas conducted i oymol/L LOH
aqueous solution at350)°C under a pressure ofj g gMPa
afer the final heat treaments

The corrosion resistance of fe recanguljar speci
m ens was eva Juated by measure theirweightgan per w
njt surface area and cajeu pted
2.3 EliPsometer test

The ellPsometric measuran ents were carrgd out
n ajyatoan tanpPerature with S E which adopted vari
able Photon ener®y peween ( 75 ~3 5 &/ In our
measummengs the refraction ndex n s detemined m

the pm of Js and 19 The mode ] was d vide the oxge

® : 2007-01-10
(50571056);
(To1o1)
(1982 Y s ;

COMOSs PN Iesistanc;: Pectioscopy el P sametry

Article ) 0529-6579 (2007) SI-021203

film to mugy surface layer L and oxge layer Iz, te
sum of the 4 ckness of the wo Jayers is the t ckness of
the oxide ﬁh} Is and Jc wasm easured then he rela
tion heween e lec tion

enegy and refractive index was fited The fitth&
made] 1s not U japle for the oxide ﬁtr) when the vaje
of deviation i{smore 1}13116 and the feaspple vajue m
this sepP isbeween(y 9 ~3 Pmoportpna] change for t
7€) andm.7Zx) n the oxie fin was qualitagvely in
vestigated by refractive ndex change
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3 Results and discusspn

S E was pPerfomed on the specimens that had been
corioded Prgp days and 19 days respectively Jtwas
found that the oxde fim had am costucture consistng
ofm_ZIQ and LZQ, itwas repored the refraction n
dexes of the tetragona] and the m-Z1) buks are) 1q
andp 94 respective [V , S0 the increase in the meas
ured n vajue at the sane phoon eneRy inplies the vol
une fraction of the mo ZQ increased  Proportional
change for t.Z(’)2 and m_Zfz n the oxde fim was
qualjtative [y investigated by refractive mndex change

Canpare the different specinen which had comra
ded forgp day§ te result shovs n figurez ( solid
line for specmenL and dot ]ine for spec'menz dash
line for specinen 3). n figurel’ al] ke spPecinens
corroded {orgp day’s both the weight g&ain and refrac
tive index change are notdistinguishe(,j and no ;npurj
v contains in heoxie fim itinPlies the contentof t
Zf)2 n the oxide fim {or each sPecinen are approxi
matel the sane When the entrance Phoon enerZy
reaches(, 75 the refractyve indexeS( n) are heween
2.04 andyp. 11, which is close ton of LZIQ' The re
fractive indexes decreased 01 7 Wih the ncreasing of
Photon enegy 103 5 €y The sPecinen| hasmore t
Z()2 than other wo specinens
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Figure3 is the ndex of refraction n of oxide fim
as a functon of Phoon eney forjgg days ooer;Le he
so]ij dqr dash [he represent © the specﬁnenL 23
respectively The refractive indexes Pr the three specy
mens are heweeny | 109 3 which are higher than it
of he specinens corraded forgp days Tt is consider
that tansiton haPpened in the sPecinen corraded {for
190 day§ The canpositions of oxide fim are different
beween the Pretransition and Post transiton regons
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In Zhou Bangxin’s study! 4 , hetZ() b an unstaple
Phase and the Phase transfom atjon would happen after
the comrgde transjtion The content of LZIQ decreasing
n the post transjtion r%iog and the smal] conent of
FeO and NH) Precipitated in oxide fiin make the index
of refraction n jncreased On hemeanvvhﬂ? with he
same entrance Photon ene]gy specineny has themni
mun n and sPecinen 3 has the maxjna] n So he
specinen| has the h Bhest LZJQ comen,t specineny
has the Jowest content

The sPecinen | has more t,Zf)z tan other wo
specinens in this sudy and it has the phest corrospn
resistance The value of n jncreased with the decrea
sing of tZ10), content and the corrosion resjstance
were mproved with te decreasing of the refractijve .
dexeS( n) It shows that the ‘LZ]Q n oxdge fim can

inprove he corrosion resjstance of Zr alloy
4 (Conclusons

(1) The wlume fracton of the tZ1) mn oxge
film is increased along with the sequence of5g( °Q
820 'C and1op0 ‘C When comosion prigg dayvs

(2) The specinen | hasmore t,Z()2 than other
wo specinen§ the corrosion resgtance was inproved
with the pmation of tZ1),

(3) S.E was an effctive method for mvestigate
the contentof the LZIQ n the oxde filn and the cor

1osion resistance oﬂ\B6 Z{reon um aﬂo_y
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