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Characteristics of Axial Vibration of Marine Diesel Engine Crankshafts

Jeon Hyojung, Wang Jeeseok, Kim Uekan

Abstract

In former papers which were published already, authors had derived calculation form-
ulae for the axial stiffness and the radiz! force conversion factor of crankshaft.

In this paper, crankthrow axial stiffnesses and radial force conversion factors of actual
engines are calculated by these theoretical formulae and then their characteristics are
investigated.

As the results, the axial stiffness and the radial force conversion factor of the latest
super-long stroke engine are smaller than those of old-type engines. The influence of
the former brings down the resonance speed of engine and the latter reduces the exciting
force of axial vibration, but as the harmonic component of axial vibration force becomes
rather strong, its effect of reducing is considerably canceled.

In conclusion, as the latest super-long stroke engine 1is seemed to be liable to axial
vibration of crankshaft, it is recommend that, in the design stage of propulsion shaft,
its axial vibration condition must be more carefully checked.
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Fig. 1. Reduction of crank-throw and constraint
moments by adjacent crank-throws.
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Fig. 2. Constraint moment of last crank-throw
connected with a simple shaft.
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Table 1. Calculated results of axial stiffnesses and radial force conversion factors of crankshaft
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A Rk

f2
F= P

o ﬂﬂm
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=273
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e

N

Ay

T
Engine type ka filfa
ol X10%kg/em)
6RND6SM | 0.3352281 { 0. 377
7RND68M 0. 3330902 0.373
5RND76M 0. 2793978 0.341
SRND76M 0. 2874851 0.373
7RND76M 0. 2782482 0. 340
9RND76M 0. 2526718 0.271
6RND90M 0.4964229 | 0. 202
7RN D90 0. 4240434 0. 286
4RLAS6 0.1360245 | 0.231
5RLAS6 | 0.1858713 | 0. 322
6RLA56 | 0.1859459 0. 328
7RLAS6 0. 1845514 0.2319
SRLAS6 0. 1789601 0. 311
ARLAG6 0.1672434 | 0. 232
5RLA66 0.2282221 0. 322
6RLAG6 0.2279763 | 0. 306
7RLA66 0.2266613 | 0. 319
SRLA66 0. 2192875 0.310
4RLA90 0. 2324789 0.232
4RLB56 0. 2023938 0.205
5RLB56 0. 2780424 0. 304
6RLB56 0. 2769162 0.303
7RLB56 0. 2832511 0. 302
SRLB56 0. 2661187 0.293
5RLB76 0. 3187229 0.320
6RLB76 0. 3179089 0.320
7RLB76 0. 3161007 0.315

Engine type
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5RT A58
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Table 2. Measured results of axial vibrations
Encine v cho}L{x;illefmp ij Axial Vib. : | g)ilpalleéamp' of Axial Vib.
] jgjn; type 4 s)irbs‘long}n;ﬁial Amp. () Engine type | tor\;iona%na;;lil 7fnp' (mm)
5L6TGFCA 0. 44 l - 6L80GFCA 0.56 0.38
” 0.27 j — ’ é 0. 80 0. 40
2 0.45 — ” 0.90 0.5
6L67GFCA 0. 90 — 5L67GBE | 0.65 .76
7L67TGFCA 0.16 | 0. 86 5L90GBE - 0.26
” 0.16 \ 0. 20 6L9CGBE ‘ — 0. 25
" 0.15 0.55 6RND68M | 1.40 0.70
” 0.35 | 0.50 9RND76M ‘ 1.13 9. 90
5L8CGFCA 0.17 | 0.25 6RLB76 E 0.06 0.10
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