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Q75R (1 - V)
E = v—\ﬂp—t[l.Z(l +V)InJr3 + Z (6)
r , )
R, (6) (5)
Li (5) - Pl w
(5) E=89.8GPa 115GPa, 20 %,
7 !_ 7 t3
(11] (5) :
_y 3RR(1-VH| P
E=A P W (7
A .4 A =1.3284

Fleury Ha"! [13]
_ 64Dw (8)
1.504R*R[ G +2C (1 - a%) +a*]

=

G = $2- B+ PP + LUP
G =B*@%- 4B),a0a = R/R,B =1R
R pr
2.1.2
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Fg.6 Determination of load and displacement for yield stress
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_ 3,1 +v), ,4R
oy = po '”(an + 0.345) (10)
Re :
R = (1.67° + )"? - 0.675t r<t?2 (1)
R = r>t2
3P
oy, =25
R (13)
Mao [ HT-60,PCA ,HT-9,SUS304 ,A533B :
Oy = 0.36Py/ ¥ (14)
(el 11 , 0.5mm,
o, = 0.5P/ ¢ (15)
2.1.3
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P
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Yy =0.13,n =0.32
e 17 :
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lavg = (rpunch + rdel 2 I'punch Idie P .
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Guduru ™
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Op Ty (von Mises)
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2.2.1
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2.2.2
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New Method for Measuring Material Hasto- Plastic
Properties of in-Service Equipments
—Advances in Small Punch Test Mechanics |

DING Ke-gin', SHOU Birran' , WU Yongli®
(1. China Special Equipment Inspection & Research Institute, AQSIQ, Beijing 100013, China;
2. Institute of Mechanics, CAS, Beijing 100080, China)

Abgtract : During overpassed 20 more years, as a kind of new experimental technology , small punch
test for measuring small size specimens has been developed to evaluate the material mechanical
properties of in-service equipments. It isalready used to determinate the elastic modulus, yield stress,
plastic properties, endurance strength, ductile-brittle transtion temperature, fracture toughness,
creep properties, plasto-viscous properties and so on. Because of the constitutive property assessment
from the small punch test isan inverse problem, therefore the related analysis methodsfor the inverse
problem have been developed greatly. This paper systematically provides an overview of recent
developments in small punch test technology including empirical and computational methods for
determining elasto-plastic parameters from the measured data of small punch test. The computational
methodsinvolve finite element and parameter method, inversefinite element procedure, finite element
and inverse methodology, inverse identification based on artificial neural networks, finite element
optimization, shape deformation and hybrid inverse procedure et al.

Keywords: small punch test ;elastic properties;plastic properties; mechanical properties of materials



