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Abstract

This paper investigates the relationship between strain hardening exponents(n) of various
marine materials and fatigue crack retardation effect after applying single overload. Using the
four different sheet materials, following results are obtained.

(1) The fatigue crack propagation rate after applying single overload was retarded and the
effects of this retardation were closely related to the strain hardening exponent.

(2) The larger the strain hardening exponents were, the more were the fatigue crack retar-
dation effects after applying single overload.

(3) The considerable crack closure with the applying of a overload was observed in matrals
with large strain hardening exponent. When n is smaller than 0.1, the fatigue crack retarda-
tion effects are negligible. On the contrary, when n is larger than 0.2 the fatigue crack retarda-

tion effects are significant.

2 xgo 1088dE f2AAE FAQTEHEIAA HRH =F4.
A4} 11088 1049 209, AA 419809 2¢ 232
* A3, dstA T
** 25 elo o] (F)
ok A3 g, FEAAATFE AGAGEL



42

1. M =

Abqle] b=t gtel gt whgr) v AATFREY o
712 Z@ s Aze AA, 2A R Ry St 7

= $%+01,2,3].

w4717} AAFEE] SR G5 el
Jee Tt A4S dARA YAAL 59 Faw
Ae FA9 =x 2FAH A2 F g 7 2st3)
o1 24,5

H2stddl 2¢ AFE el AP 72t

o} ] 54215}[6 71,

A FYAged, J2ed

of o sz g4 AdAT #AY T2 T A

AA 2 AEH 2 fle ABFE]

Tl MNAE 4

B4R, AR, TEA

843 Azde

A AR W, AEARAEH 2 T AshA
g Aoz Azds, WYFEA

Ao AL Pl ¥F AT

O ES
Aol 94

w2 g A |l

2. &

et

2.1, Mz ¥ MEH

(13,143, o4 sz 29
ARAES YA DA Sse DA AAHAR Bt
Qe od@ AL meAwe ol Anol HF 2
de Bt BY F¥HIF} T A& 5]
% 24z, Ame] MYAHASd 79 Az}
o) #A % FY 2 Sk,

[=13=C}
o=

X E APAAE Ao Tk 2.8mme) steel (SM45
B2 g FAANAY ZEeAd ¢ Uk A% %0]' C) 3 4mmel steel(SS41), aluminum(1060A1) 2
W eh(8, 9] stainless steel(STS304) 5 7] A4 A Ao Ao] gt 47F
2 AR e SA4L Gt 2E dFE7d 0 A tEAEE delgoen, 4 Asd A dggE
oje} ¥xetE Z& AFAE JAE F At oG  F 7]*‘]*—‘3”‘*’54_2 Table 1,29 #ct,
olf T Aol e &Gt AFRSH = Wz A¥"L Fig. 2-15 o] F 65mm, Zo| 360
= 354y Seoz Ad"E 4+ ded, HEJ e mmE AT 71-0’@- e o Fote] ¢lmme FHHEL
HE A adgde] SFE F7) ALY AR o ¥a, 7 AEFE=0.35)% o] &3t slite] o}z
Z5] o] 410,11, 120, 5. 6mms =% 4},
Table 1 Chemical compositions unit : Wt %
Fe | i oo | e | N i Zn
Aluminum (1060A1) . - — ‘ ——
0.33 | o004 | o001 | 0006 | 0003 | 0.003
c | Si S VR P | S
Steel (SM45C) ——
045 | 02 | o7 | 0.015 | 0.02
c | s | wa | P | s N
Steel (S541) -
0.101 0. 004 | 0.340 ’ 0.172 ; 0.20 ‘ 0.41
c c | N[ wmm | s | ow | P | s
Stainless Steel (SUS304) !
0.07 | 19.97 | 9.94 l 0.66 | 0.42 | 3.35 | 0.0 | 0.012
Table 2 Mechanical properties
T — property Young’s | Yield Tensile | Elongation | Poisson’s Strain
T modulus strength strength | percentage hardening
materials | EMMPa) } oys(MPa) | c.(MPa) (%) ratio v | exponent n
Aluminum(1060A1) 5.58 x 10* 108 | 118 6.3 0.32 0. 063
Steel (SM45C) 2.12x10° 365 640 22 0.31 0.17
Steel (8S41) 2.10x10° 315 440 25 0.29 0.20
Stainless Steel (SS304) 1.95x10° 330 670 62 0.29 0.42
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Fig. 2-1 Fatigue test specimen
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Table 3 Conditions of constant amplitude load fatigue test
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oA 2% peak load .

% P.L.=(Kov. max-Kmax)/4K 3
o o4 A FLHE2ll6), B FEIskE A2
P AEe 2T A 2o 93t (Pov. max-Pmax)/Pamp)
< AAA FAHLT. 9714 Kov. max 2 Pov.
maxE DAdFEF] A A FHEARASF 2 H
9 #Fole. 4K 9 Pamp: $HAFE 2 FE3T
unit : KN

materials max. load (Pmaz) min. load (Pmin) stress ratio (R)
Aluminum (1060A1) 15.6 6.24 0.4
Steel (SM45C) 31.4 12.56 0.4
Steel (SS41) 39.2 15. 68 0.4
Stainless Steel (SUS304) 39.2 15.68 0.4

Table 4 Conditions of single overload fatigue test unit : KN
before™single overload ‘ single overload after single overload
materials max. load | min. load | max. load | min, load | max. load | min. load
(Pmax) (Pmin) (Pov.max) | (Pov.min) (Pamax) (Pumin)
Aluminum (1060A1) 15.6 6.24 20.28 | 1.56 15.6 6.24
Steel (SM45C) 31.4 12.56 41.16 | 2.8 31.4 12.56
Steel (SS41) 39.2 15. 68 50.96 3.92 39.2 15. 68
Stainless Steel (STS304) 39.2 15. 68 50. 96 3.92 39.2 15. 68
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Fig. 2-2 Schematic Representation of the Test
Spectrum
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Fig. 3-2 Fatigue crack growth curve for center
cracked specimen in SM45C
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