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THE EFFECT OF STRESS RATIO ON FATIGUE THRESHOLD
OF CRAK IN MODE (1)

Abstract

In the present study, the effect of the stress ratio change on the threshold of the fatigue cracks for an
aluminum alloy have been researched. This aluminum alloy was taken from a blade of Russian
MI25 helicopter. A specimen of MI25 blade has been cut into testing specimens of standard
dimensions; the stress intensity factor as a basic variable has been calculate and used by making an
initial crack in the test specimens.

The test have been conducted for five different stress ratio: (R=-1,0.0,0.1,0.3,0.5) : Several
tested have been done to study the effect of these change on the threshold of fatigue crack , The
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result obtained in this research were compared to some well knows previous scientific theories and
in this field . At each stress ratio (R ) , several specimens have been used to obtain research
the threshold stress intensity factor for that value of ( R ) . From the results obtained , it is clear that
the value of the threshold stress intensity factor range (AK) decreases as the stress ratio increases.
Whereas ; at a negative stress ratio: (AK) increase for threshold fatigue crack
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b daadicual) o gaial¥) Al Al S A (s 1(1) Jgaad)

JEay)
ELEMENT Weight %
Si 0.21
Fe 0.32
Cu 0.20
Mn 0.20
Mg 0.53
Zn 0.026
Al Rem.

£ ageial¥) Al Al algdl) cp £(2) Jsaad)
Syiaall agial¥) Al Ailhally  (6063-T832)

oy | ou % Tu E
Alloy HB
MPa | MPa | Elog. | MPa GPa

6063-T832 270 | 290 12 185 95 69
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Specimen Max. Min. AKI Stress Number of
number ratio cycle to failure
Stress Stress (Mpa\/ﬁ) ( R )
MPa| MPa
HR1 165.69 0.0 7.0 0.0 1x 10°
HR2 161.86 0.0 6.25 0.0 1.5 x 10°
HR3 138.08 0.0 5.83 0.0 3.9x 10°
HR4 124.27 0.0 5.25 0.0 9.9x 10°
HR5 110.46 0.0 4.66 0.0 1.6 x 10°
HR6 96.65 0.0 4.06 0.0 3.6 x 10°
HR7 82.84 0.0 35 0.0 1x 10
HS1 193.31 27.61 7.0 0.1 1x10°
HS2 138.08 13.80 5.25 0.1 4.2 x 10°
HS3 110.46 6.90 4.32 0.1 1.4 x 10°
HS4 89.42 5.39 35 0.1 5.1 x 10°
HS5 77.32 2.76 3.15 0.1 1x 10
HD1 234.73 69.04 7.0 0.3 5« 10*
HD2 179.50 55.23 5.25 0.3 3.1x10°
HD3 151.88 48.32 4.32 0.3 6.8 x 10°
HD4 124.27 41.42 35 0.3 2.2 x10°
HD5 104.94 30.37 3.15 0.3 5.1 x 10°
HD6 82.84 20.17 2.62 0.3 1x 10’
HX1 331.39 165.69 7.0 0.5 2x10°
HX2 248.54 124.27 5.25 05 1.2 x 10°
HX3 165.69 82.89 35 05 4.1x10°
HX4 146.36 71.80 3.15 05 8.2 « 10°
HX5 124.27 62.13 2.62 0.5 1.7 x 10°
HX6 102.18 52.49 2.21 0.5 1x 10
HY1 207.12 -207.12 8.75 -1 2.8 x 10*
HY?2 165.69 -165.69 7.0 -1 3x10°
HY3 138.08 -138.08 5.83 -1 8.5 x 10°
HY4 124.27 -124.27 5.25 -1 1.4 x 10°
HY5 110.46 -110.46 4.66 -1 1x 10
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o Experimental work
— Schmit & Pairs Equ. [2]
- - - Schmit & Pairs Equ. [3]

Stress Intensity Factor [ Mpavm ]

Stress Ratio [R ]
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e Experimental work
— Klensil & Lukas Equ. [4]

Stress Intensity Factor [ Mpavm ]
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e Experimental work

— 4 — Mcevily & Gergor Equ. [5]
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e Experimental work
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-- Kaisand & Mowbray Equ. [6]

Stress Intensity Factor [ Mpavym ]

o — T T T T T T

-1 -0.5 ] 0.5 1

Stress Ratio [ R ]

i sic(Threshold) Jisl) Jgiae 4oy chlady Llead) pulial) 45 80 :( 9) J8&
[Kaisand & Mowbrag]olialdl jLgiWl ogsill 45,080 aa ddlida alga)

- 200 -



