Manufacturing and Performance Tests of In-pile Creep Measuring

Machine of Zirconium Alloys
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Abstract

A mock-up of the in-pile creep test machine of zirconium alloys foor HANARO was designed and
manufactured, which performance tests were carried. The dimension of the in-pile creep machine is
55 mm in diameter and 700 mm in length for HANARO, respectively. Load is transferred to
specimen by through the working mechanisms in which the contraction of bellows by gas pressure
moves a yoke and an upper grip connected to a specimen, simultaneously. It was observed that the
extension of the specimen mounted in grips was transferred to a linear voltage differential
transformer perfectly by a yoke and a push rod in a bearing. The displacement of specimen with
applied pressure was determined with the LVDT and a pressure gauge, respectively. Resultant
stress- strain behaviors of the specimen was determined by the displacement- applied gas pressure

curve, which showed similar values obtained with a standard tensile test machine.
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T able 1. Characteriscs of the in-pile creep tester

parts grips, yoke, push load, bellows, bearing LVDT
materials SUS 304, SUS 316
dimension 0.D 50x700 mm

max. extension 2 mm

operating temp. <330

electricity 220V 1Phi

pressure operating < 200 Kg/mm2

free air delivery 40 I/ min.

compresser pow er 0.75 KW

compressor speed 1750 rpm

remarks auto on/off with sub-tank

Fig. 1. Quarter view of in-pile creep assembly and photo of its mock-up



Fig. 2 Photo of in-pile creep test machine before assembling

(from left to right : pressure vessel including bellows,

low grips, specimen, upper grip, bearing, yoke and push rod)
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Fig. 3. Pressure-extension curve determined by mock-up
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