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A Study on the Dynamic Stress Analysis of an Engine Block using Flexible-body

Dynamic Analysis

E4", P, 483 B’

Chang Su Son', Ho Jeong Cheon™¢, Hwal Gyeong Seong’ and Keon Sik Yoon®

o 7| &8} (Department of Mechanicat Engineering, Changwon National Univ.)
epartment of Naval Architecture and Marine Engineering, Changwon National Univ.)

4 Corresponding author: maxcae@gmail.com, Tel: 055-213-5403

Manuscript received: 2011.1.14 / Accepted: 2011.4.2

The dynamic stress of the diesel engine block is analyzed by using flexible-body dynamic
analysis. Multiple loadings including the pressure load due to gas combustion, thermal load, and
dynamic load are considered. Thermal load is assumed constant, however, pressure load and
dynamic load are treated as time dependent. The present work is focused on the dynamic stress
analysis, especially on finding critical points of the engine block. The analysis model includes four
parts - engine block, generator, bed, and mounts. On the other hand, crank shaft, pistons, and
main bearings are excluded from the model. However, their dynamic effects are applied by
dynamic forces, obtained in the separate analysis. Dynamic stress is found by using flexible body
dynamic analysis, and compared to the measured data.
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I = Internal DOF(Degree Of Freedom)

B = Boundary DOF(Degree Of Freedom)
$© = Constraint mode matrix

#' = Craig-Bamption Mode

o~ = Normal Mode Matrix

@, = Modal Stress Matrix
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Table 1 I 2t} 8§ /Y 847F AFEEHU T
24 (Element) =+ 25284 7l, &% (Node)2
25951 /N2 ANSYS & AR&3t A8 T

I
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Table 1 Elements used in FE Model

Element Name Type
1 SHELL 63 Elastic Shell
2 SOLID 45 3D Structural Solid
3 BEAM 4 3D Elastic Beam
4 LINK 8 3D Spar
5 | COMBIN 14 Spring-Damper
6 MASS 21 Mass
7 | TARGET 170 | 3D Target Segment
8 | CONTA 174 | 3D Contact Segment
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T4 REE §3lo 176 Moln, REs4 Hibe
UH-E Table2 o A& &Sich.

Table 2 CMS Analysis Result

No | Frequency(Hz) | No : Frequency(Hz)
1 3.1868085 14 105.5158767
2 4.9195749 15 111.1822629
3 5.1437845
4 5.1923235 167 | 899.8466928
5 6.3840142 168 | 903.0103660
6 8.9141988 169 | 914.7327040
7 16.2003659 | 170 | 918.6242952
8 19.0935845 171 | 920.4519386
9 65.0066835 172 | -923.8355008
10 68.6977525 173 | 924.8039019
11 75.1109002 174 | 925.9101627
12 86.0764977 | 175 | 929.9634518
13 88.7955773 176 | 946.4137165
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Fig. 2 Flexible-Body Dynamic Analysis Model
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Table 3 Maximum Principal Stress

No | Stress(Pa) Node No. Time(sec)
"1 | 2208407 | 20557 3.164

2 1.82E+07 20226 3.164

3 1.78E+07 20400 3.164

4 1.76E+07 37573 3.084

5 L71E+07 9478 3.164

6 1.61E+07 17972 3.424
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Table 4 Minimum Principal Stress

No | Stress(Pa) | Node No. Time(secﬂ
| | -152E+07 | 41535 3.924
2 | -148E+07 | 20385 3.164
3 | -148E+07 | 20645 3.164
4 | -144E+07 | 41550 3.084
5 | .141E+07 | 20647 3.164
6 | -138E+07 | 20642 3.064 |

Table 3 oA A EFS Ho F5H(Maximum
Principal Stress)Z, Table 4 oA AFAE=Z9 H4 F
-5 ¥ (Minimum Principal Stress)S ZFZF Aojgho] &
TR Gt
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Fig. 9 Maximum Principal Stresq at the 20557 Node
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Table § Result Comparison of Test and Analysis
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