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Design of Power Transmitting Shaft in Consideration
' of Fatigue Cumulative Damage

o &
Kang Yong Lee

ABSTRACT

The design of a power transmission shaft which has the limited life under cumulative damage
and various mean loads was made in consideration of shaft stiffness and shape determination.
All procedures were programmed so that one can see the result by connecting to graphic termi-
nal. The diameters of designed shaft are in good agreement with those of a commercial shaft
which is manufactured according to the imported design drawing sheets.
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Table 1 ¥} #Z& slexd-& AHggT)

Table 1 load pattern

Pattern 'Condition
Full load

Tull load X 0.9
Full load X 0.8
Full load X 0.8

Full load % 0.5

o W N

Table 2 - Full load condition and operating radius

‘ Fa R Fr 2R,
Speed |00ty | Ckef)| G | CgD

st 531 517 1155 | 31. 16
2nd 516 334 780 | 43. 75
3rd 411 242 605 | 56. 87
4th 349 205 513 | 66. 63
5th 311 164 465 | 74. 47
rev. 0 540 L157 | 23 93
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Table 3 Service life condition

Service life
(cyeles )

5 268 E5
727 E6
015 E6
750 E6
800 E6,
390 E5
020 E6
776 E6
500 E6
700 E6
390 E5
020 E6
776 E6
000 E6
470 E7
000 E5
490 B7
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Fig.2 Shaft design model.
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Table 4 Material properties of SAE 4140

Nomenclature Property
Ultimate tensile 9
stress (ou) 109. 8 kef /mnt
Yield strength (ays) 98. 5 kgf /mm’
Specimen fatigue
limit (o¢) 63.2 kgf /mnt
Modulus of 2
elasticity (E) 21, 000 kgf /mm
Specific weight (o) 7. 850 kef /mm’
Fatigue strength
exponent () 0. 08
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——— Designed shaft

Fig3 Comparison between commercial and
designed shafts

Table5 Shaft diameters at eact seclion

x(mm) di@mm) | 2 CGom) | dy(mm)
— 65 16. 5 100 | 23 2
— 60 16. 5 105 | 232
— 55 19, 2 110 | 23.2
— 50 19. 2 115 | 25.3
— 45 19.2 120 | 253
— 40 231 125 | 253
— 35 23 1 130 | 242
— 30 231 135 | 242
— 25 231 140 | 262
— 20 23.1 145 | 26.2
—15 231 150 | 26.2
- 10 26. 6 155 | 230
— 5 | 266 160. | 23.0
| 266 | 165 | 230

5 26. 6 170 | 23.0
10 26, 6 175 | 23.0
15 26. 6 180 | 230
20 26. 6 185 | 205
25 26. 6 190 | 205
30 926, 6 195 | 205
35 26. 6 200 | 20.5
40 28 6 205 | 20.5
45 28 6 210 | 205
50 28. 6 215 | 20.5
55 30. 1 220 | 19 4
60 30. 1 225 | 19 4
65 30. 1 230 | 19.4
70 30. 1 235 | 19.4
75 30. 1 240 19. 4
80 33.1 245 | 194
85 33 1 250 | 19 4
90 331 255 | 19 4
95 30. 5 260 | 19 4
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