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Abstract

Effects of strain hardening exponents on the behavior of fatigue crack propagation are experi-
mentally investigated. The retardation effect of fatigue crack propagation after single overload-
ing is investigated in relation to strain hardening exponent and crack closure. A relationship

between crack opening ratic and strain hardening exponents is inspected through an examination
of the crack closure behavior. An empirical equation relating retardation effect of fatigue crack
propagation after single overloading, percent peak load and strain hardening exponent of

materials is proposed.
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Table 1 Mechanical properties

Properties Yield Tensile Elongation Strain
) strength strength hardening
Materials oys (MPa) 6.(MPa) (%) exponent ()
Stainless steel 250 650 70 0.45
Hot-rolled steel 340 580 20 0. 24
Carbon steel 290 466 32 0,20
Aluminum 285 310 11 0. 045
Table 2 Load conditions (single overload & constant stress amplitude test)
Materials Percent peak Maximum peak Maximum Minimum
load load (Per) max ioad (Prax) load (Ppin)
%) {KN) (KN) (KN)
Stainless 50 12,01 8, 58 1,72
steel 75 13,73
100 15, 44
Hot-rolled 50 13.74 9.81 1. 96
steel 75 15,70
106 17,66
Carbon 50 13,74 9,81 1,96
steel 75 15,70
100 17,66
Aluminum 50 6,53 4,66 0.93
75 7. 46
100 8.39
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Table 3 Crack retardation ratio (Nd/N*) against strain hardening exponents and percent peak loads

Materials %PL Nd (cycles) N*(cycles) Nd/N*

Stainless 50 117, 000 82, 400 1.42
steel 75 313,300 157, 000 2.00
(n=0.45) 100 841, 800 266, 000 3.16
Hot-rolled 50 73,500 56, 200 13
steel T 154, 500 95, 000 1.63
(n=0.24) 100 377, 900 157, 700 2.40
Carbon 50 90, 500 73, 000 1.24
steel 75 173, 500 110, 000 1.58
(n=0.20) 100 434, 400 200,000 | 2.17
Aluminum 50 57,500 48,700 1.18
75 157, 200 117, 300 1.34
(7=0.045) 100 243, 000 135, 000 1.80
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