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Crank Angles Design to Reduce the Excitation Forces
in 4-stroke Diesel Engine
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Abstract

The excitation forces from the periodical firing pressure in cylinder and the rotating crank mechanism
cause lots of vibration problems in diesel engine. In this paper, the theoretical formulas for excitation
forces are introduced and computational program for the optimization of crank angle is also developed to
reduce the free moments in diesel engine. The computational results of 4-stroke in-line engine are

applied to verify the reliability of the program.
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¥1 Input data

PM 750 [rpm]
firing order 1-6-3-4-5-2-7
crank radius, 7 0.16 [m]
conrod length, / 0.64 [m]
con.rod mass, MMen 93.657 [Kg]
conrod mass eccentric 0.2051 [m]

length, b

crank throw mass, #2. " 92719 [Kgl

crank throw eccentric

0.0802 [m]
length, ¢
piston diameter, d; 0.28 [m}
piston mass, m, 60.452 [Kg]

counterweight mass, ’
181.478 [Kg]

Metw,i
counterweight
0.1831 [m]
length, 7.y, ;
counterweight phase, ¢; 180°
(1.44,0,0),(0.96,0,0),(0.4

8,0,0),(0,0,0),(-0.48,0,0)
,(~0.96,0,0),(-1.44,0,0)
[m]

crank position, ( x;, ¥;, 2;
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E2 HAXHEA A, ¥ aga 4%
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1 0. 0.

2 257.1° 2585 *
3 1029° 1039 °
4 1543° 1584 °
5 2057 * 2095°
6 514° 576"
7 3086 ° 3146°

¥ 3 Free Forces and Moments for 71.28/32H

Freq. | Amplitude[kNm]
Order | Moments
Hol | wxa | uag
1.0 M, 125 3.89 1.1
1.0 M, 125 7.56 2.1
2.0 M, 25.0 10.95 9.94
35 H 4375 | 27.96 277
70 H 875 482 463
(*) All Forces [kN] 0.0 0.0

M, : Horizontal moment( M)
M, : Vertical moment( M,)
H : Guide force moment( M, )
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