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FATIGUE STRENGTH ANALYSIS OF PARALLEL WIRE STRAND CABLES
BASED ON THE STATISTICAL THEORY OF EXTREMES
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By AKIO MATSUKAWA, MASAHIRO KAMEI, TAKAO MIZOGUCHI and YOSHIC SASAKI

Design S-N curves of parallel wire sirand cables are obtained by an approach
based on the statistical theory of extremes. Wire length, wire diameter,
minimum stress and the number of wires are assumed to be the important

factors affecting the fatigue strength of such strands. The effects of
those factors are investigated experimentally and analytically, The effect
of wire length and the number of wires is estimated by the statistical thecry
of extremes using the Weibull distribution. The effect of minimum stress
can be evaluated by using the equivalent stiress range proposed by the authors,
Taking these effects into account, the estimated P-5-N curves are introduced
as a function of wire length and the number of wires in the range from 107 to
2 xX10° cycles. Lastly, the design S-N curves are produced from the results

obtained above.
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Chemical )
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Nominal 0.75 0.12 0.60
Value ~0.80 | ~032 | ~0.90 | <0-025/<0.025| <0.2

A EREBX UE'J\YCJJ

B, oW ELARET L0, —#

b) Mechanical Properties
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1 ’J)Tja AR H O HERY » SEWROMLFE | Diameter of Wire {mm) 5.12£0.06 7.040.08
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- -
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Condition | Length | Diameter Omin g, a, Number of -
of Test (mm) | {mm) | (kgf/mm?) ] (kgf/mm?)| (kgf/mm?)| Specimen
475 | 495 20
50 | 521 30
A Series 200 5.12 10 58 ! B73 30
50 625 | 30
65 67.7 H 3¢
76 72.9 : 30
45 50.C | 20
50 EE.G 20
B Series 200 5.12 25 b5 61.1 20
66 5C.7 20
65 72.2 20
' !
: : 3 4 46.¢ 20
C Series 200 . TU ! i | B 52.1 20
55 57.3 20
| 60 62.5 20
E 45 46.9 20
§ 50 52.1 20
D Series 1000 l 512 10 55 57.3 26
! 80 62.5 20
E 656 67.7 20
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