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On the Fatigue of Crank Shaft
By

Susumu ARITA and Tadashi NAKANO

The greater part of the damages to marine engines at sea are caused by the
fatigue of the cranks of two or three cylinder semi diesel engines. On account
of their limited bending modulas, and unbalanced forces or moments, the engines
undergo bending vibrations in the course of run in consequence of which the main
bearings become overheated. Thus the crank shafts suffer from fatigue by the
alternate bending stresses brought about by excessive clearances. These phenomena
are closely related to the free vibration of wooden ships, becoming more pronounced
with their age; they resonate with the frequency of engines, until the danger of
damage of ships or engines will set in.

The present authors report effects of the vibration of ships, mostly wooden,

upon their cank shafts.
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Table 1.
Type of vessel Fishing boat Wooden cargo The others
No. of engine broken 56 56 14
Type of engine Diesel Hot bulb Reciprocating steam
Damages % 13.6 84 2,4
No. of cylinder 6 4 other 4 3 2 i 3 2
No. of damage 8 6 3 3 60 41 1 2 1
No. of cylinder
Hot bulb engine 3 2
Cylinder no. No. 1 No. 2 No. 3 No. No. 2
Fatigued point of F. A. F. A. F. A, E. A, F. A,
crank arm | arm | arm | arm | arm | arm arm arm arm arm
No.of fatigued = 1 g 1 5 | a5 | 15| 4 | 1 o | 19 22 0
cranks J }
Table 2.
Type J Position Journal Arm Pin Total
Broken @ 1 4 1 6
Reported 0 0 0 0
Diesel Fatigued ‘
| Spected © 2 4 3 9
1 Total 3 8 4 i 15
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@ 1 36 11 48
Hot ® 0 3 3 6
I Fatigued -
bulb © 18 93 69 185
Total 19 137 83 239
N 0 0 0 0
Recipro- T
cating ) ® 0 0 0 0
Fatigued —
steam @ 3 ! 2 3
Total 3 3 2 8
Sum total 25 148 89 ! 262
i
Table 3.
Steel ships Wooden ships e
Engine | ~um
| type i | [ : j L e s
Vessel Pass- {Cargo i Tag| F'S.h_ {Dthers Total Pass ‘Cargo | Tag F'S.h Others! Total | 5°F ’
eoger | i | ng : enger . ing ‘
S T : { | 3 .
Broken = 0O 0o 0 0 0] 0 0 0 ol 5 6 | 6
Diesel |Cracked! 1 2 (ol 2 0 5 1 o lol t | 2 4 9
Total 1 2 j0l 2 ol 5 1 0o 0! 6 3 10| 15
Broken 0 0 0. 0O 1 i L7 L9 o0 2t 0 | 41 48
Hot N | i ; ‘ ; ?
{Cracked! O ' 0O 11 8 0 9 14 116 | 9 38 5 | 182 191
bulb | ¢ : o : ] :
Total | 0 | O |1 8 | 1 10 |20 | 185|9 59 |5 | 29 29
- 1 T ] i ‘ ' ; i
Broken . 0 o o 0 0 0 0 0o 0 0 o 0 o0
Recipro- [ S . F— e P :
cating |Cracked 0 1 ‘ 2 1 \ 1 I 5 0 ¢ 0 2 0 { 3 8
steam ‘ i : ‘ ; l E
Total o 1 2 1 t !5 O, 0 {2 O t 3 8
[N RS- SN “..A,; " ' — : 1 : ] 1
Sum total 1 3 |3 1 [ 2 ! 20 | 22 | 135 11 65 9 | 242 ! 262
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Fig. 2. amplitude of engine.
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Fig. 3. a vibration forms of ships’ body and engine,
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Fig. 3. C Vibration forms of ships’ body and engine.
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Table 4. Natural Frequency of the wooden ship

Type of vessel l
‘\
\
|

57 tons Fishing 250 tons cargo

No change in nail hole

429 ,,c/rnm 258 cyefmin

Extended nail hole

95 crc/min

37 cyc/min
Measured
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