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Effects of Controlling Direction in Strain Cycling Fatigue of
A 5083 P-O Aluminum Alloy

by Kunihiro Iida, Member and Akira Ida, Member

Summary

Strain cycling fatigue tests were carried out of an A 5083 P-O aluminum alloy in order to
investigate the effects of the anisotropic ductility on the low cycle fatigue properties. The
hour-glass shaped specimen was used for the diametral strain controlled and completely
reversed strain cycling tests. The diametral, total natural strain amplitude was controlled in
the short transverse direction in one test series, while in the long transverse direction in the
other test series. Considerable difference was observed between the test results on both test
series, showing that the low cycle fatigue strength in the short transverse controlled condition
is much higher than that in the long transverse controlled condition. '

By taking the experimental result that the ratio of Poisson’s ratio in the long transverse
direction to that in the short transverse direction was 0.52 into consideration, the diametral
strain amplitude in each test series was reduced to the longitudinal total strain amplitude €.,
which was expressed as a function of the visible crack initiation life N, as follows:

€:4=0. 176 N ;°-6614-0. 00773 N ;0- 11
The N, is related closely to the failure life N, with an equation:
N,=0.654 N 1:032

] . b BTG
f k=2
L:E (v—n1) HIg R : Zi

LT :long transverse (#ig) H

ST : short transverse (JF/E) HM

P:@E

dy : |EWEROER

dsr,dpr : ST §lfHR L0 LT #iflckid s LREE

RO ER
N : AIRBZE (RE# 0.5mm) F4FHay
Ny : BBy
e: THEE

€ RHE (d OD|RENWE SIRBRE © BEh 7
DE%, E¥lcd DEFIH5 L ERERFADOME
HRTo

e

d:BRIA

t: 28

*ORRAFE TN TSR
OTETERFETEREMTEH

1T % 2 B &

TAI=vaAsd AS083P-0 13, FOBhIERER
B BEROEM D, MBRN0 LNG 5 v 27 B
BEUTHEEIN, £LUTLNG 2 v 2055t E
HLICWL OhDOEYRABEENREEIR TELY, &
RBETRTWHREEY A 7V ERCETLLDTH
Ho Lichio THAGHBPIZEHSD RR 843 PfieHi& o
BRDO—2>TH B “LNG fi % v 7 DFEHFEIRE" D 5
H AS083P-O BEMOREFBREIRNY ks Th, EY
4 2 VEEBUCES LTy o T AS083 P-R # & Fo MIG
BESBIL OV TEE IR EYHSaEET X 5K
FRABERY CHESOWLYENEEBEEL LTS 2 bh
TWBIEE I,

=05, T3 =y AESEEEMIESHENTEETDH
D, Lichio TEREFRCREY I BRRA
IED, SR @ BEORMEIIRBHANM b &

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

256 AXERFERmIE 51405

D—ZHMBh T b, ZOdEHREHET & 51E
T4 7 EHRAB TR, EHEOEEERVIRER M &
T5, DD2VEREFALTENMNCI ST, Bbh3b
ERBEAFGHRENL, UREL- T H3FTHS, B
HIZXHER (2) T, ZOSEEH—T2RECR Tk
By, EREGFGERE, @k cBbh s BxE
LIRS TSEREEL T 5,

T TTARPETIE, T3 =2a858 AS5083P-0
BI A 2 VEBIC BT 3 ESHEHRROMEBE L I s BE
HEHESBERNYRDOHZEXEIDOENEL, v
TEEHHEGTMERE I RESFEO WTFhhie—E
SR ES BERNECAT A ZELHE LTS
CEERE2OHME Lico

2 BBRABIUVERFAE

HRAMIRE 20mm @ JIS A5083P-0 FiEH % H
Wito SAY— MR IDZ(IFERGFSICERMEE 2
Table 1 CRT, HEAM2 S 12mm Xx12mm £, FEfF
MRS 215mm ORBA W L CHIERR LT -1
B, B4 2 VEFRBREYER Uico Y RER 11 Fig
1R THETE TRBREOERT 10mm, BEERMMIL
NEFRE 1.06 TH Do RABKFEHEFRE S
BT X b e — v HRCER LERT= 2 U — $1200
TRES A BT,

Table 1 Chemical Composition and
Tensile Properties

Cu |Si {FelMn Mg iZn|Cr | Ti 1AL
0021015102210671458] TR.|012 I002|RE.

Giz | Gu |Elon! Gy, 02% Proot Stress.Kairam
18 | 32 | 23 | Gv Utimate Tensite Strengh,Kg/mrt
Elon. Etongation, %

Fig. 1 Details of Hour-Glass Shaped Specimen
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Fig. 2 Controlling Direction of Strain Cycling
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