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Analyses through the Finite Element
Method (FEM) are widely utilized for the design
and evaluation of engine parts. However, it
requires a long time to produce models with
complicated three-dimensional profiles. Due to
this disadvantage, it is difficult to use the FEM
system in the development stages.

We developed a new design system
combining the Boundary Element Method (BEM)
with a pre/post-processor. BEM takes a shorter
period of time to produce models and is more
flexible in making design modifications of the
developed model. We modified the BEM analysis
software to reduce its memory and time needed
for calculations for practical use. We also adopted
an interactive pre/post-processor, which works in
conjunction with the Computer Aided Design
(CAD) system, and upgraded the user interface.

The system was applied to analyzing
connecting rods during the design stage, and,
compared with actual component measurements,
proved accurate in its analysis. It was further
employed successfully in the development of a
new lightweight connecting rod.
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Ft : Tensile load

Fb: Pressure load due to
tightening the bolts

@ : Constrained angle

§ : Displacement
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Calculated| Measured
[MPa] [MPa]

135 123
131 129
142 142
136 144
34 48
196 188
63 67
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: Distributed inertia force
i : Inertia force due to

piston and piston-rings
: Combustion pressure
force

Under combustion
pressure force

Under inertia force

M8 HHUENDAE TDTEFEMA

LT, BRfEE, ThEhE 2 b VIZAGN

35,

cavuy FERICOMEENT %252 5,

- ELMFICB T ey Pl O L) &

BZ0EF v oy T ORI 2R 5,
I DEREFEHNTEHE LTV, HAIRH
RiE (oa) . RCFEHIET (om) KD B, 72,
HEAER L OIBREED 72, EEEDa v a .y F
DBITHIE &, WHREATY -V AFHHAL TiT >

Strain gauge

Two-beam linkage

to Amplifier

M9 ULI/EE

x5 MHAILIYCFERT

v UYRE B 4 SE
SIS 81 mm
T = 95 mm
R 1958 e
= B 6500 rpm
IRV T4 Ey NER 520 gram
=E S A
oo BB M ML T m

7z, Binhoa vy F2 5 OEFSOEME LT,
MO IRt ko5n) vorRELH W, #t
IV VDOFERHETLERS ITRT,

X 10 12, REHREHRX EC it RS Il & S2llfE
BB L 2R AR T, &b, BEHRERII MK
DFEITRE & FEHEMAT X F DOFRIZE E TN
RELEREREPLRO TS, KH» 5., s
KELIFIFRFREO ST VDEE > THWE K
SRIE T & B E . MO IR ETRRE IS L&A
HBHZENbhB, £, FEMEEFEEITR O
—HERL TS,

ZOZ ens, BEBEIRMNTIE. EHICET S
avay FOMAMETHIIICH LENTH S Z &
b7z,

Engine speed: 6500rpm

o: Calculated value
®: Measured value

ess amplitude Oa

Mean stress Om
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Engine speed: 6500rpm
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Stress amplitude Oa

Mean stress Om
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