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A Study on the Comparison of Torsional Stiffness Calculation

for Super—long Stroke Diesel Engine Crankshaft
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ABASTRACT

it is true that crankshaft failures are happened by the resonance of
torsional vibration, which is occures at the critical speed of engine.
Therefore, we must calculate the vibration of crenkshaft in advance
of manufacturing engine.

For the calculation of crankshaft torsional vibration, the stiffness
of crankshaft must be known .

But, the calculation of craukshaft torsional stiffness of diesel engine
is difficult and tedious.

Particularly,in the recent days, the super-iong stroke diesel engine
has developed. |
However,because_the crankshzft of super-long stroke diesel engine is
differ from that of conventional engine in the measure, it is difficult
to calculate torsional stiffness more and more.

In order to solve the above problem, many experimental formulae have
been published in many papers

In this study, the engine meker's value is compared with the results
of those values calculated with the published experimental formulae.

As the result, we can find the most exact value of calculation, and

then we can easily calculate the crankshaft torsional stiffness theore-

tically.
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ENGINE TYPE : HYUNDAI-B&W ; TWO CYCLE, AIRLESS INJECTION,
SINGLE ACTING WITH CROSS-HEAD, REVERSIBLE
TYPE MARINE DIESEL ENGINE. 4LSOMCE

NO. OF CYLINDERS : 4
CYLINDER BORE ‘ : 800 MM
STROKE : 2592 MM
MAXIMUM OUTPUT : 12800 PS
ENGINE SPEED : B3 RPM
MEAN EFFECTIVE PRESSURE : 14.25 KG/CM
CRANK DIA. : 896 MM
FIRING ORDER(EQUIVALENT ANGLES) : 1-3-2-4

PARTICULARS OF SHAFTING
PROPELLER SHAFT ) : 800 MMO X 7160 MML

NO.1 INTERMEDIATE SHAFT : 710 MMO X 7380 MML

PARTICULARS OF PROPELLER

PROPELLER DIA. : 740 MM

NG. OF PROPELLER BLADES : 4

MATERIAL : Ni—AL~BRONZE
MOMENT OF INERTIA : 760,516HG. CM-S2

(INCLUDING 25% WATER EFFECT)
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- ——————— = ———————
| No. |  ITEM. | MASS MOMENT OF INERTIA, | SHAFT STIFFNESS
| ] | {(kg.SEC? .cm) | (cm. kg/rad)

e — e ———————
| 1 | FLANGE+M.C | 0.8876631 E 05 | 0.287074 E 11

e it Fo
| 2 |CYL | 0.3411824 E 06 | 0.346586 E 11

e e e i e e o ———— f———————————
[ 3 |JcCYL. 2 | 0.3411824 E 06 | 0.346585 E 11

s o — o
| 4 |CYL. 3 | 0.3411824 E 06 | 0.346585 E 11

—_t—_——————— - 4+
| 5 {CYL. 4 | 0.3411824 E 06 | 0.286442 E 11

R e — ———————————
| 6 | CHAIN DR. i 0.1631702 E 06 | 0.225280 E 11

e e f———— e ———— e ———————
| 7 | TURN WHELL | 0.2632007 E 06 | 6.290609 E 10

e — ———— ——— .+. _____________ + ___________
| 8 | FLANGE | 0,2007750 E 06 1 0.533293 E 10

o —— e ———— _+- _____________ .+_ ___________
| 8 | PROPELLER | 0.8130927 E 06 | -
[ E o S e m R sid e e ——

*M. C:MOMENT CCMPENSATER
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Table 4.1 SHAFT  STIFENESS ( ca . kg ,/ rad )
B.1.C.E.R.A )
NO. ITEM CARTER HELDY GEIGER JACKSON KER UILSON
1| FLANGE-M.C| 0.102376E12 | 0.280752E11 | 0.300337E1i| 0.302212E11 | 0.453331E11 | 0.416572ELL

2 CYL.1 0.556201E11 | 0.363466E11 | 0.39697SE11 | 0.400261E11 | ©0.358965E11 | 0.314469E11
3 CYL.2 0.558201F11 | 0.363466E11 [0.396979E11 [0.400261F11 0.358965E11 | 0.314469E11
4 CYL.3 0.556201E11 | 0.363466E11 | 0.39697SFil | 0.400261E11 | 0.358955E11| 0.314469£11
5 CYL.4 0.525474111 | 0.266056F11 | 0.283581E11 | 0.285252£11 | 0.416631E11| 0.385017E11
6 CHAIN DR. | 0.225280Eil | 0.225230E11 | 0.225280E11 | 0.225280E11 | ©.2252860E11 | 0.225280E11
7 TURN UMELL| 0.290609E10 | 0.290609E10 | 0.290609£10 | 0.290600£10 | 0-290609E10 | 0.290609E10
8 FLANGE 0.533293E10 | 0.533293E10 | 0.533293F10 | 0.533293L10| 0.533293E10

0.5332831210

9

PROPELLER
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Table 4.2 SHAI'T STIFFNESS ( cm . kg ., rad )

NORMAN - . MITSUBISHI -

NO. ITEM SOUTHWELL TIMOSHENKO TUPLIN ZIMANENKO
STINSON NAGASAKI

1 FLANGE-M.C| 0.409231F11 § 0.676083E11 | 0.4i6253E12 | 0.485792F11 [-0.389880FE11 | 0.371192C11
2 CYL.1 0.306177E11 | 0.747895E11 .o.wowwbwmﬁp 0.400664EE11 [ 0.275502E11 | 0.265469LE11
3 CYL.2 0.306177E11 | 0.7470556i1 | 0.307742E11 | 0.400664E11 | 0.275502E11 | 0.265469E1]
4 CYL.3 0.306177E11 | 0.7478695E11 | 0.307742E11 [ 0.400664E11 | 0.275502E11 | 0.265469E11
5 CYL.4 0.376625E11 | 0.596712F11 | 0.379932E11 | 0.443412F11 | 0.354339E11 | 0.345929Eii
6 CHAIN DR. | 0.225280Eil o.mmmmmome 0.225200E11 | 0.225280E11 | 0.225280E11 | 0.225250E11
7 TurN WHELL | 0.290609E1 U.2900609E10 | 0.290609Ei0 | 0.29060S110 | 0.290609E10 | 0.290609F10
3 FLANGE 0.533263E10 | 0.533293E10 | 0.533293C10 | 0.533293E10 | 0.533293C10 § 0.533293F10
9 PROPELLER
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4.1o] Mt PRIUHRLE Lo BHELRE ToY ey Yot

Table 4.3 of 2} 7} 2] HRRY BRA Y BAROH LK

| i 3 noE | 2 % noE
- = o ————— Tm——————at———— = ——
| CPM | RAD/SEC | CPM | RAD/SEC
e e +—————— F———— +————
e g hE } 512.3923 } £3.6576 | 1681 .03 | 176.035%

- —_—t—— + o ———— +————— +—————
B.I.C.E.R.A. | 520.6504 ! 54.8224 i 20449, 01 | 214.571
—————————— B e S s I —

CARTER | 512.0118 | 53.6178 i 1895.60 | 177.562 .
—————————— Fm e e ]
HELDT | 513.4483 | 53, 768] | 1752.02 ! 183.47)
—————————— Fo——— ]

GEIGER i 513.5758 | 53,7815 ! 1757.3] | 184,025
—————————— T e
JACKSON | 516.024% | 54,0380 |  1747.95 |  1R3.04%
—————————— et —_ ]
KER WILSON | 514.20086 | 53,8469 | 1863 .48 | 174.120
—————————— e ——— ]
NORMAN-STINSON | 513.75873 | 53.8006 | 1641.9) | 171,940
—————————— ftm—— ]
SOUTHWELL, | 522.7174 | 54.7388 ! 2230.59 ! 233.586
—————————— ]
TIMOSHENKO ! 513.8B30 | H3.8123 | 1648.84 | 172,666
—————————— e
TUPLIN | 517.3810 | 54,1800 | 1822.66 | 190 . 858
—————————— e ]
ZIMANENKO i 512.032] | 53.61939 ] 1573.52 | 164.779
——————— e e U T
MITSUBISHT | 511.377] | 53.5513 ! 1549.93 | 162,308
L —h d 1l
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