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Research on Corrosion Resistance for Zirconium-based Alloys
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Abstract: The corrosion resistance of zirconium-based alloys plates obtained by different
intermediate annealing processing is investigated. Corrosion tests under different condi-
tion in static autoclave indicate that low temperature annealing combination is benificial
to improve corrosion resistance for both two alloys (NZ2, NZ8) investigated and the
two alloys have superior corrosion resistance to zircaloy-4 in out of pile tests. Further
study carried out by means of TEM shows the fine, dispersed, evenly distributed pre-
cipitates in recrystallized a-Zr can be obtained by low temperature processing, this is
just the reason for the superior corrosion resistance of plates subjecting to low interme-
diate annealing combination processing.

Key words: zirconium-based alloy; intermediate annealing; corrosion resistance; oxide

film
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KA 58 ot B A R R S R R HE P AR R
ZUETHHRERETERNER., BINOBR
B WHM Zr4A AL EREBENXMENE
KoMBAMNFEEEGENWREFEE S
BAFEEK Zirlo €M MBI H E635 &
£ EEMN M AECEFESSENBANE
HERRYW, XILMHEGENBENEEERRK
MF Zr4 5&, ENEBHESOGW - d/t HE
EEAREUUSBESHIHER. AR, RE
WAEMHFAES S, OB LHEERR.
BT H B R W A H X B A e b
BEREm, NN RA &M T 3B MALE T
2EH.

1 ME5xXRyiE
1.1 E&KS

IR A &N XRS5 T 1,
1.2 #RiEE

BHEETZRBOT

B4 B Ko #EL (<600 T)
—3 KHEB KK BKIB ARG 30%~50%%
TR B A4 iR k(580 °C/2 h)

SWIBKFAARRMBRABREHE (FE 2,

1.3 Hgem

43 5% A (6] T2 %048 A9 AR B BUR phik Bk
#£(25 mm X 25 mm X1 mm) , A N7 5K &0 AR
#EHEFT 360 C/18.6 MPa & 70 pg/g Lit 9
LiOH 7K J8& it ,400.500°C /10. 3 MPa % 15 J& il
R,
1.4 SEUEPRE_HNE

KBS F W 5 vk A8 X R A,
JEOL-200CX TEM W%,

2 ZRAERMR
2.1 LiOH o wo i ph i gk

LR TERESE W 360 °C/18. 6 MPa &
70 pg/g Li* ) LiOH K F #4F. NZ2 &4 .
NZ8 &Mz ¥ nTHE 1.

2Rl THMFEESSERM R Zr4
G WZirleE & RMEE MRS KM THE M
HAENK.

BN 1AW, Tt NZ2 448 & NZ8
A&, RAKBPRBABEHSANTIE
MRS . ITARM R, B EER KR E R
BAENZ8 &M BT mME R, Hi, st
FTHE&EEG2, XFAKBNTIZEERETH

®1 FHRAEENMLERS

Table 1 Nominal composition of investigated alloys

HAHTLEER/%
&%
Sn Nb Fe Cr (0] Zr
NZ2 1.0 0.3 0.3 0.1 0.08~0.16 B
NZ8 1.0 1.0 0.3 0.08~0. 16 2B
IMPZr-4 1.2~1.5 0.18~0. 24 0.07~0.13 0.08~0.16 P3¢
{5 Zirlo 1.0 1.0 0.1 0.08~0.16 KB
M5 1.0 0.125 SR
M5 Zido AR EE &, HRMS LR
£2 HHBAIESH
Table 2 Parameters of intermediate annealing
G EPE 2
TEAK
BIW R ¢ BIK
I#1 700 C/2 h 650 C/2 h 590 C/3 h
T2 650 C/2 h 590 C/3 h 590 C/3 h
T¥3 590 'C/3 h 590 C/3 h 590 C/3 h
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Fig.1 Corrosion kinetics
of alloys plates in lithiated water
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NZ2 #320 Zr-4 By 30% ,NZ8 #4120 65 %, BTl
W FHH K Zirlo &4,

2.2 FR RO bl RE

RBEFHRBAAEHNEMFELGE5HE
BUESEREEERN 500 °C/10. 3 MPa ¥+
FY JB o 1% Bl 2R R TR 3.

MEBERE MEFECGSERLRARY
(500 h) A& tH BR¥MAT , T 0H Zr-4 76 16 b, %
MZr-4fE 4 hINEPHBIKER . MILEEHEE4,
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Zirlo \NZ8,
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Fig. 2 Corrosion kinetics of alloys plates
by low annealing temperature combination

in lithiated water
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Fig. 3 Corrosion kinetics of alloys tubes
by low annealing temperature combination
in 500 C/10. 3 MPa steam
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Fig. 4 Corrosion kinetics of alioys pleies
by low annealing icmperaturs combination
in 400°C /10. 5 MPa steam
| N NZ8: @ NZ2: A - ot Zr-d

Nz

FERE [R) B R B, 45 A A BRI G B AL 4 L) 4l
R 3 5 S0 B P AR X LB B 5R BB B B-Nb, X
SREFBRELB N AHMR, HLTH 2
MIZ 38 NZ8 & & & b B Wl fk W 22 3
B-Nb([& 5d.e.D),

EEGE B4 T AR THE S S
BIHA R, RABKBREXAES TE2 M
AN VIR BT TR BB MR T B R TR A B
BRK. EBERBE AL A H S gk
PERE . H a4k s S AL ¥ 00 @m0 TR = 4k R 3 K
B, B EALBE R B L B R Z2rO, R R R
LD 38 g i S P REAR A S A . B, Tl A
By gt — 2P ML VI AR R T oy B, $hab B
EAR A E R BAESR F It . SACERRB A S
BOBE.H _MBER. 8BS KA GBS, H
L CRAMREN T TS RE RS,

IS 100 nm

B 5 NZ8 &€ bEP e M AN EREGD.d NEHE

Fig. 5 Precipitates in the oxide film and their differaction patterns of alloy NZ8
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