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Conceptional Design for the In—pile Creep Measuring Machine of
Zirconium Alloy
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Abstract
Conceptional design for in-pile creep test machine of zirconiom allesys and performance test of the
cotponents were carried,  The in-pile creep mechine conteins bellesws for leading oo specimen by
gas pressuce, special wokes and grips with rectangular torus shepe for the coonvenance of specitnen
leading and keeplng them ab 8 constant temoperature, The in-pile creep strain of the zirconiom allos
cpecitnen is determined with & linesr woltage differencial transfocmer (CVDT), MNuomerical anslysis
chowed that the grip and voke withstood sooodly vnder the condition of gameme heating rate of 3

watts(g, fast neutron fluence of 52l0® nfcm?® pressure of 200 BPa and constant temperatuce of 300°%C,
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Takle 1, Bellows Pressure Confroller Specification

Pressure Bange [psil 0~ 2000
Control Accuracy [%] 0.1

Alarm Circuit high and low
Electrical Supply [V] 110 (G0Hz)
Iaterials SIS 304L
Tensile Strength [WPal B37

Elastic Modulus [GPal 193
Poission’s Ratio 0.3

Takle 2, Material Properties of Jircaloy-4 and 304L Stainless Steel for In-pile Creep Test

Ivlac hine
Elastic . Yield Strength | Yield Strength
Temp,
Ilaterials . b Iodulus Po;zilfns (un-irradiated) | (irradiated)*
[z [Pa] 9 [vFal [1vPal
Sirealoy—d 20 93,049 0,369 363 693
¥ 300 79,004 0347 240 570
20 1599 055 0263 483 793
SUS 304l 300 176427 0,235 441 531
# Mot = Bxl0®2 (=10EBV)
Pressure
R.C
Transfome b1 -

Pressure Regulat
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Fig 1. Schematic dagram of in-pide creep test machine
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Fig. 2, Stress distribution near grip with temperature under loading
(top) 20°C (bottom) 300°C
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