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The Evaluation of the Creep Properties of ZIRLO Cladding
Using the Ring Specimen
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Abstract

In this study, we suggested the ring crecp test using the ning specimen of Arsene for estimating the burst creep
properties of the cladding in stead of burst creep test. For this objective, we used the load-displacement conversion
relationship of ning specimen called LCRR which had been determined on our previous study at high temperature by
performing the ring tensile test and the numerical analysis. Then we carried out both the ring creep test and the burst
creep test between 350 °'C and 600 °C which were higher then the in-service temperature of the cladding in a reactor.
The creep properties from the ring creep test with applying LCRR were compared with those from the burst creep test
of closed-end specimens. From the results, it could be seen an very strong relationship between them, especially in
Larson-Miller parameter. So, it is expected that we can easily anticipate the creep propertics of not only claddings but
also various small pressure pipes using the ring creep test.
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Table 1 Chemical commpositions of Zirle (wt.%)

Element Sn | Fe | Cr @] Nb | Zr

Compesition| 1.0 | 0.01 [0.008] 0.01 | 1.0 | bal
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Fig. 1 Specimen and device (@) Ring tensile

specimen (b Pin and central piece (mm)

Fig. 2 Testing assembly
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g. 4 Load versus displacement curves of calibrated test
result and analysis result

& = Oquw — 0.00157 (P — 50052 @)

o 7]4] & : calibrated displacement [mm]

O os ¢ total measured displacement [mm]

P : measured load [N]
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Fiq. 6 Closed-end specimen in creep burst test

A4 HE
Al 015904 RS g5}l
Ak 2 (el A 03553 B Ao @ o
Aldald Aol AdaalFal e Aol slgsin,
2 (3ol A B2 MY Fepoln Al d
Eot a4 Atk Bkt

2.3 Al E

A= AE2EE MEATEY He2Eq
300330 T B #FL 350600 T AlolollA 4 7}
A8 AdAsgct FIEHoR AlgEHe FAHAEY
ARy §4L 1860 T(2133 K)ol|BZ AlH
25 ¢oF 03-047Tw2] W9l sfFgrh

A= AE7|2= HAd 100kN 429 #84
Creep Rupture TesterE Al&sldich 7122 Ui
9] Fdl AAE YR 2EE SHsla, 2
ExEre 93 EHAE £1THh

AEAHE dXE T AlE EEY 10% ol
gteg 7hgk AdgedlA 71E9RE g1 LEE &
Al dots 2 2@ § AAsE WA
oF 3087 AAATE FAL AFEREE 365,
435, 505, 570CY 47pA Z2xE AAsi o,
gk EXAA §YH2AE 34 AR ThEA 5
APl o

3. 32|= o Ald

31 AlHE O AlHER

Fig. 62 A2 AH8d AEHe F4&
Uelz vk A|FEHES ASTM B8119] A
cho] AFElgoh® AEHe dole 150mmE
39 o0, YA aS Yl €thend fing =i
stttk AEHe ¢AE FA= 42 95mm,
056 mmEH, ¢AE vtk EAste] PFd FF
£ A gskst



2004

Check

bypass blead
valve

Shumrr
'SPECIMEN]
S T tn timer

Tamp

GAS %@CJ@”

Main
Shut ull'

BOOSTER .
© g ACCUMULATOR

Fig. 7 Diagram of creep burst test equipment

Pressure

Fig. 7% WA E3dAY 74& vedo 2
oM R dEdold, gt ¢4FANAE Y
Aok Ad) 7heE %2 o 140 MPacl™, 9E
AZE ol2mrtAE Zr|9 HHG g2 =9
ate] AT FEAAE BAEE F9 7k
i BHES AX APHY yiE QldHe
d), oju] AZWB 95 AF
B0l osf <tAH
oot AFAE GEHR A o3
e g T ok

32 Al

Ad ARAL R A ddste] T

AAIZIIL 350 T~600 T Apole] EF7hollA <k
g& Ashge NgAEZAES Sdskdch
Al eEE bzt 365, 435, 505, 570 TE &9 L
o, Ysls 2Xd|A4 30 27k A5G F oreEimp
T 4n AR Z%o}cﬂ Aste o =
GeteE FGith AlHE Foxl 2MeA uigk
A ofsf 57 °J%‘—%§‘4 7} 12 91 A e

FAHG Az o5 dFuFer dd
oA  dup A8 S Ao do|Ee R
635mm Phek & AHA F 387 AR AA L
ZA4sle] Alg A SRS Fste] =7 AR
H AFoE AFE F S-S 45 A949 2
Aoz ¢ YFHHEE(UCE: uniform circumfer-
ential elongation) 7l4hol| AME-slddth §82 25
mht 4-5 SAA Ak o

AERY A Wgoz2iE 9588 thoop
stress)™ QFH H E(hoop strain)= A4 & )
th AlEE Ugwez FasEE 58} 9
FoHe 01140}741 129 §3HE 7HAH ol
T T w9 9eggo] A TR JFE v
o2 g ultimate strength) 2 & 7H7g0} gF

282

Fig. 8 Ruptured specimen after ring creep test at 570T
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(b)
Fig. 9 Ruptured specimens after creep burst
test (a) at 3657 (b) at 570T
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Fig. 10 The relationship between hcop strain and applied
stress in creep burst test
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