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3. Fair correlation 'was found between endurance limits and the distortion
energy criterion and the maximum shear stress criterion of failure, using the
principle of superpositioning of residual stress and load stresses and failure loca­
tions.
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Appendix

FATIGUE TEST RESULTS

J\!Iax. Change -in max. stress
Location of failure origin

Specimen applied at IO,OOO cycles
Corner Noncorner Depth

Life
No. stress Change .% of original cycles

(~.s.i.) (k.s.i.) stress . (inches)

+ 0.60% Strain peened

30SP- 1 197·7 4·4 -2.2 No failure II,881,S4°
30SP- 2 2°4 -16·7 -8.2 X 0.030 2,182,9°0

30SP-3 2°7 2.0 -1.0 X 0·°3° 3,01 3,000

30SP-4 19° +0 -2.1 X 0·°3° 2, 109,800

30SP-5 195 4·4 -2·3 X 0.020 2,37°,100

30SP - 6 206 2·5 -I.2 X 0.°3° 3,°95,75°
30SP-7 198 0.6 -0·3 X 0.025 2,288,000

30SP- 8 200 0.6 -0·3 X 0.020 1,150,060

302P- l 20'1.·7 +12.8 +6·3 X 0.025 I, 781,43°
302P- 2 202·3 +12.2 +6.0 X 0.02 5 1,381 ,410

302P-3 19+6 0.6 -0·3 No failure 10,9°7,000

302P-4 2°9 0.6 -0·3 X 0.025 1,578,690

302P-S 210 I.l -0·5 X 0.02S 1,261,040

302P- 6 224 3.6 -I.6 X 0.030 .135,5°0

302P-7 224 2.8 ,-I,2 X 0.030 148,430

302P- 8 194·3 ° ° X 0.028 2,437,530

+ 0.30% Strain peened

286P-r 202·7 Lr -0·5 X 0·°°5 -
0.008 r14,000

286P-2 20I,5 Lr -0·5 X 0.010 -
0.012 149,200

286P-3 180.6 I.I -0.6 No failure 966,700

286P-4 187.7 0.6 -0·3 X 0.010 -
0.012 561 ,800

286P-5 188.1 I.I -0.6 X 0.018 533,500
286P-6 180 I.r -0.6 X 0.020 7,206,9°0

286P-7 200·3 0.6 -0·3 X 0.020 297,SoO
286P-8 20I,9 I,4 -0·7 X 0·°14 195,200

Conventionally shot. peened
30IP- I 199 I.7 -0·9 X Surface 1°3,100

301P- 2 200 0.8 -0·4 X 0.020 -
Surface II9,800

301P-3 149·5 ° ° No failure 3,162,4°°

301P-4 157.2 0.6 -0·4 X ·0.020 2°7.3°°
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11,;[ax. Cha1tge in max. stress
Location offailure origin

Specimen applied at IO,OOO cycles
Corner Noncorner Depth

Life
iVO. stress Change % of original cycles

(k.s.i.) (l~.s.i.) stress (inches)

30rP-5 156 0.6 -0·4 X 0.010 259,900

30rP- 6 IS° + 0·3 +0.2 X o.oro 3°8,000
30IP-7 147 + 0·3 +0.2 X 0.010 543,900
30I P-8 142 ° ° No failure 4,17°,000

Preset only

224P to 200
229P (:0rominal) ° to ° to 21 24 Surface 22,450

(45 Specimens) -1.4 --:-°·7 Specimens Specimens (Average)
255 P - I 143·5 -0·3 -0.2 X Surface 14°,5°0
255 P-2 122 +°·3 +0.2 No failure 7,933,300
255 P-3 129 +°·3 +0.2 X Surface 4°9,3°0

255 P-4 122.6 +°·3 +0.2 No failure 3,638,000
255 P-5 u8 +3. 1 +2·4 X Surface 934,500
255P - 6 13° +°·3 +0.2 No failure 1,620,100

255 P-7 136.5 -0.6 -0·4 X Surface 7,536,7°0
255 P- 8 127 +0.6 +0·5 X Surface 7,745,500

Shot peened and stres~ relieved

327P- 8 201 -0·4 -0.2 X Surface 12,100

327P-7 199.8 -0·4 -0.2 X Surface 12,7°0

327P-5 202.1 -r.I -0·5 ~< Surface 13,7°°
327P - 6 200·3 -0.6 -0·3 X Surface 14,100
327P- 1 202 -r.I -0·5 X Surface 14,600
327P-4 200·3 -0.8 -0·4 X Surface 15,600

327P-3 202 -r.6 -0.8 X Surface 16,000

327P- 2 202·3 -2.8 -r.4 X Surface 17.+°°
328P-7 103.2 ° ° X Surface 103,200
328P-2 103.6 ° ° X Surface 240,800
328P-5 97·4 ° ° X Surface 273,4°°
328P-6 97. 1 ° ° X Surface 385,5°0
328P-i 97·5 ° ° X Surface 393,200
328P-3 83. 8 - ° ° No failure 10,°4°,3°0
328P-4 89.8 ° ° No failure 12,474,4°°

A s heat treated

316P-3 2°3 -2·5 -I.2 X Surface 14,350
3 I6P-8 203 -r.7 -0.8 X Surface 15,4°°
3 I6P-4 203 -2.0 -I.O X Surface 15,900
3 I6P-7 203 -2.8 -I.4 X Surface 16,050
3 I6P-I 201 -2.8 -I.4 X Surface 16,100
3 I6P-2 199 -r.6 -0.8 X Surface 16,300
3 I6P-5 2°3 -r.I -0·5 X Surface 16,600
3 I6P-6 197 -3.1 -1.6 X Surface 19,500
3 I 7P - 2 148 -0·3 -0.2 X Surface 56,800
3 I 7P - 1 162·5 +0.6 +0·4 X Surface 57,100



360 R.L. MATTSON, J. G. ROBERTS

Max; Change in max. stress
Location offailure origin

Specimen applied at IO,OOO cycles
Depth

Life
No. stress Change % of original

Corner Noncorner cycles
(k.s.i.) (k.s.i.) stress (inches)

3I 7P-4 134 -1.4 -I.O X Surface 69,700

3I 7P -3 14°·5 -1.4 -I.O X Surface 9°,100
3I 7P-5 Il9 -1.1 -0·9 X Surface 113,4°°
3I 7P-7 90.8 -0·3 -0·3 X Surface 199,3°0

3I8P- 8 Il3 -1.7 -I.5 X Surface 244,100
3I8P-5 106 -0.8 -0.8 X Surface 328 ,100

3I 7P- 8 82·9 -0·3 -0·4 X Surface 437,4°°
3 I 7P- 6 97·9 -0.6 -0.6 X Surface 7°3,600
3I8P-3 8S.0 -0·3 -0·4 No failure 9,s07,600
3I8P- 6 99·4 -0.8 -0.8 No failure 10,000,19°
3I8P-4 91.3 -0.6 -0·7 No failure 10,263,200

3I8P-7 106 -1.1 -1.0 No failure 1O,S47,700
3I8P- 2 77 -0.6 -0.8 No failure 10,560,800

-0.30% Strain peened

287P-I 200.2 -7.0 -3·5 X o.ooS 23,2S0
287P-2 200·S -7·S -3·7 X Surface 23,800
287P-3 179·3 -4.2 -2·3 X Surface 4°,4°0
287P-4 158.0 -3·3 -2.1 X Surface 44,480
287P-5 158.4 -4.2 -2·7 X Surface 4 1,100
287P-6 116.8 -I.l -0·9 X Surface 169,7°0
287P-7 88.8 -1.1 -1.2 X S~rface 77°,3°0.
287P-8 81.9 -1.4 -1·7 X Surface 834,5°0

-0.60% Strain peened

303P- 1 201·S -14·5 -7.2 X 0.010 18,100
303P - 2 201 ..2 -IS·O -7·4 X Surface 19,600
303P -3 75·4 -0.8 -I.l X Surface 385,7°0
303P -4 76.7 -1.7 -~.2 X Surface 39 I ,Soo
303P -5 50.1 -1·9 -3.8 1"0 failure 7,198,800
30 3P - 6 64. 0 -1.1 -1·7 X Surface 977,900
303P -7 56.3 -1.7 -3.0 No failure II,67O,8so
303P- 8 64.0 -1.9 -3.0 X Surface 649,200

304P - I 98.6 -7.6 -7·7 X 0.012 144,200
J04P - 2 74·3 -4.8 -6·S >< Surface 476,000
304P -3 66·5 -3.0 -4·5 X Surface 871,9°0
304P -4 59.0 -1·4 -2·4 X Surface 790;800
304P -S 53. 1 -2.0 -3.8 X Surface 3,060,000
304P- 6 51.0 -1.1 -2.2 1\0 failure 10.000,000
304P -7 75.6 -1.9 -2·5 No failure Il,668,900
304P - 8 76.4 -0.6 -0.8 No failure 10,692,900


