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® Strength

Let 7(n)-2RU. _c (1)

R(i): Residual strength at time t, T(f{):Loading function,
C : Material constant

integratating EQU(1), to find out R(t) at known time t

Jamo=c <Gy

(2)
In case of constant amplitude load one can assume
T(t)=Co+Cyt
(3)
and for simplicity let C =1 and Cy =1
Then one obtains,
R(2)=R(0)+Cln(t+1) (4)

® Stiffness

Same analysis can be applied to residual stiffess and one could obtain

E(t)=E(0)+Din(t+1) (5)

stiffness st time t=o0

where E(o)
D material constant

Stress-strain relationship

o= E::E]s : elastic material (5)
K e+ : strain hardening material

Using strain failure criterion that material will fail at its maximun
sustainable strain & (max)is identical with single tensile load or single
fatigue load

O vos=E(0)Ekax (static) (M
0.=E(T)EGx : (fatigue)

when T means time at failure and Ta is appliedstress.



Then form EQU.(7) (8)
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In case of elastic material I = g = 1 and

dwb.r ad

E(o) = EM®

namely,

(9)

R (o) R (1)

E (o) E (1)

because strenght at t= o, R(o), means ultimate strength, Tuts,and
specimen will fail when its residual strength at failure, R(T), is

equal to its applied stress.

© Strength-Stiffness relationship

Rewriting EQU. (6) and (5)

~Cln(r+1)=R(o)-R(1)
-Din{t+1)=E(0)-E(s) (10)

then
(11)

_ R(0)-R(1)

£
D = E(o)-E(1)

Using boundary condition, i.e, at t

€ _ R(o)-R(M
D (12)

E(o)-E(T)
Rewriting EQU.(9) in the form of

R(o) _ R
Sal- &0 (13)

from EQUS. (11),(12) and (13)

=T

one could obtain

(14)

R(o)
E(o)

R (t)= E (1)




® Verification

validity of equation (14) were examined using experimental data.

Elo) - E(v)
. R(t) R(t)
Specimen
(Ksi) (Ksi) from equ.(14) measure:i ]

Al-48 850 797 13.33 13.12

Al-39 840 8% 13.97 13.44

A3-57 839 802 13.60 13.49

A3-42 850 780 13.05 13.63

A2-27 875 829 13.48 13.65

Al-15 800 780 13.87 13.71

A2-47 850 800 1339 1399

A2-35 840 810 13.72 14.01

A2-54 849 800 13.40 14.05

A3-17 875 850 13.82 14.22

A3-5 860 848 14.03 1423 specimen : G/E[ £45]2s

A2-21 875 75 12.60 1427 R(o)ave : 14.226 Ksi
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