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A Study on Parameters Measured during Small Punch
Creep Testing

Tae Gyu Park, Sang Hoon Shim, Kee Bong Yoon and Chang Hee Jang

Key Words: Creep(Z.8] ), Time-Dependent Fracture Mechanics(-25}2] % 3}), Small Punch(4%
H X)), Power Law Creep(B 5 2 Z), FEA(F 8 A3 4)

Abstract

An effort is made in this study to deepen understanding of small punch(SP) creep testing which has
been a round for about 10 years as a substitute for the conventional uniaxial creep testing. Even
though considerable numbers of SP creep test program have been performed, most of the tests were
aimed at measuring creep Tupture lives only. Very few studies showed interest on the meaning of what
we were really measuring during the SP creep tests. In this paper meanings of the parameters
measured during the SP creep testing, such as punch load and punch displacement rate are investigated
using finite element analysis. It was shown that the measured parameters must represent the stress and
strain rates of the material at the annular region located at about 0.65 mm from the center of the SP
specimen. The material in this location would go through constant maximum stress and strain rate
during the testing. Experimental verification is also discussed.
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Table 1 Material properties of the tested 0.5Cr-0.5M:0-0.25V casting steel at 538°C

e T Treaseman e [ T a T
MP ™ MPa® - hr'

(GPa) (MPa) (MPa) (MPa™) (MPa r)

112 0.2 227 373 1.524E-20 7.27 7.500E-33 11.64
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Fig. 1 Finite element modeling of small punch
testing
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