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Application of Structural Strength Evaluation Technology in the Development of Reciprocating Engines
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Engine development in recent years must be able to address the harsh demands of the market. Therefore, CAE ( Computer
Aided Engineering ), including structural strength evaluation using FEM ( Finite Element Method ) and CFD ( Computational
Fluid Dynamics ), is a clearly important part of a design for the realization of lightweight, reliable engines. Niigata Power
Systems is applying structural strength analysis using FEM to various engine components in consideration of complex physical
phenomena during the assembly of components and engine operation to achieve optimized design, fast development and
lower costs. This paper reports on certain aspects of the structural analysis of main engine components performed during the
development of the 28AHX, which is a high-performance, eco-friendly engine.

_— e - SR FEB L7, AT ST Y v
28AHX BAFSHFIZSEN L 72 FEH O s ERET o —H %
WERBRBEREAN OB LAY T - T 55, BREMEREO% WMAT5 B1IRIC6 Y 4D 28AHX FME%E, &1
N2 ) =2 2T Y ORIFEIRD LN TS, TNHD FRIZ 28AHX =Y Y FHEHAIRT.
LT VIHRIRE, AEPRE T AT 5 AAD T
&, mity, AR, SEBEL SOk LW ESREIH

il

2. Yyrgijavy

BHY, FOEBOZOIE, Iy —F EHWEY Ty ZIII VY UBEEDOR 1/4 D S
2l =Y a UBEIDYRPELRVWD DL Lo TV A, IV DEREE 70 B RIERG T, R ) RE R Oy

IYVUVRRBIIBYLY I 2L - a YREHET
L C, A FR % # i ( Finite Element Method : FEM ) |
KBRS R R, BGUR I O O BIERE T 7
( Computational Fluid Dynamics : CFD ) 2 &5 D), it
5@ CAE ( Computer Aided Engineering ) % #¥aT DA%
FHIHWD Z 812X o T, FFEHI OKRIEZ 5046, F285k -
AIEI X NOHIR, FERKETOER L EZOo%IFHZ LN
TEL. RETIIENRET Y ¥ a— 7 D AT TE S
LR, HEAEISOREZT TR L, FEllZzE
BIR e ZE LB Rsta E CileL o7z,

P EE RN (NPS ) (XS REER IO O Y

L 81X 28AHX 41
¥ AHX ¥ —ZAD FHZEIZ CAE & H\W72hT & 92k L, Fig. 1 External appearance of 28AHX

62 IHI $#  Vol.52 No.3 (2012)



1% 28AHX £%H
Table 1 28AHX main specifications

L2 S Y 28AHX
A A IR mm 280
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Fig. 2 Calculation model for cylinder block
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Fig.3 HCF safety factor for cylinder block
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Fig. 4 Calculation model for cylinder block
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Fig. 5 Calculation model for connecting rod
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Table 2 Connecting rod weight
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Fig. 9 Calculation model for piston
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Fig. 10 Temperature distribution for piston
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Fig. 11 HCF safety factor for piston
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Fig. 12 Cylinder liner — piston contact pressure
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