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Abstract - Fatigue tests are conducted for design and(or) maintenance. For fatigue strength evaluation, accurate S-N relationship
is firstly determined for metallic materials used. However, many researchers are facing difficulties in deciding a series of test
loads, stress level number, stress range intervals, etc. In this study, the rational algorithm and software to conduct fatigue tests
was developed. For achieving this purpose, a diversity of methods of fatigue strength estimation were studied. The fatigue
software automatically presents real fatigue test results. Finally, practical use of this algorithm and software was proved through

verification test.
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Fig. 1. Empirical Method of Fatigue Strength Estimation
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Table 1. Empirical Fatigue Strength in Low Cycle Region

Material Type Loading Type (lzletltilg,quOOSt(f}e/rcllit:I)
All Metal Bending 0.9%ao,
All Metal Axial 0.75 X o,

Steel Torsion 0.72X g,
Nonferrous Torsion 0.63 <0,
Cast Iron Torsion 1.17%X o,




Table 2. Empirical Fatigue Strength in High Cycle Region

Material | Loading : Aimed Life
Type Type Fatigue Strength (cycles)
Wrought . 0.5Xa, 6
Steels | Bending | 1400MPa) 10
Wrought . 700MPa 6
Steels | Bending | (5 > 1400MPa) 10
Cast iron | Bending 0.4 %0, 5107
Aluminum . 0.4Xa, <
Alloys | Bending | 336Mpg) 5x10
Aluminum . 130MPa S
Alloys | Bending | (5 > 336Mpa) | 5 <10
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Fig. 2. Full Range S-N Curve Prediction Method
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Test Condition Input :
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Material Data Input :
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Fig. 3. Main Howchart of Fatigue Test Algorithm Optimized
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Table 3. Methods of Fatigue Strength Estimation

Estimation Methods
Materials
1 2 3 4
Carbon & |Full Range Empirical
Low Alloy | S-N Curve ;;I‘:t o - -
Steels Method
Full Ran,
High Alloy SuN Curx%z Medians |Roessle-Fate| Empirical
Steels Method Method |mi’s Method] Method
Aluminum | Medians 522?1212 Empirical
Alloys Method Method Method
Titanium Umfor m Empirical
Alloys Materials Method i i
v Method
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Table 4. Correction of Stress Range

Min. Increase of Stress Range Correction Condition

Increase by 5MPa Aoy, = 17.5MPa
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Table S. Chemical Components of Specimen

Steel Chemical Components (%)

Grade © Si Mn p S

545C 0.45 022 0.72 0.015

R100 @6

/i

(a) Shape and Dimension of Test Specimen
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(b) Specimens before Test

Fig. 5. Fatigue Test Specimen
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Fig. 6. Stress-Strain Curves of Tensile Tests
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Table 6. Test Conditions of Verification Test

Test Conditions

Min. Fatigue Life 10,000 cycles
Max. Fatigue Life 2,000,000 cycles
Stress Ratio R 0.1
No. of Stress Range Levels 4
Test Temperature Room Temperature

Table 7. Determination of Stress Range

Step Number Stress Range Aoy,
1 Step 670 MPa
2 Step 650 MPa
3 Step 630 MPa
4 Step 610 MPa

Fig. 7. Verification Test
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