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Study of Buckling Evaluation for the connecting rod of the engine

M. K. Lee(Mech. Eng. Dept. SGU), H. W. Moon(Mech. Eng. Dept. SGU), H. I. Lee(Mech. Eng. Dept. SGU), T.
S. Lee(Mecha Eng. Dept. SGU}, S. W. ShintHMC) , H. Chang{HMC)

ABSTRACT

This study investigates ths buckling evaluation of connecting rods used in the dissel engins through finite slement
analysiz. The Rankine formula, which iz modified from classical Euler’s formula, has been widely accepted in automotive
industry to evaluate the buclding of connecting rods. Apparently, this formula iz most suitable for the straight and idealized
rod zhape, and overasimplifies the geometric complexity aszociated with connecting rods. The subspace iteration method in
FEA 1z used to predict the critical buckling stress of a connecting rod with certain slenderness mtio. To create models with
various slenderness ratios for shank portion in the rod, the automatic meshing preprocessor was implemented. Rezults from
FEA were verified by the expsriments, in which the smbedded strain gages measured for the sonnecting rod running at
4000rprn. The result indicates that the buckling prediction curve through FEA and experiment is effectively different from the

curve of clazgsical Rankine formula,
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Fig. 1 Design variables of shank part
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Fig. 2 The specimen of connecting rod bonding strain
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Fig. 3 Stress distribution of the comnecting rod for
tension (9559N) and compression (64749N)
loading condition.

Fig. 4 Buckling analysis of the connecting rod by
FEM; 1* mode(side buckling, left), 2 mode
{front-rear buckling, right).

Fig. 5 Specimens buckled in o mode(front-rear
buckling).
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Fig. 6 Comparison of critical stress of the connecting
rod(FEM) and Rankine formula curve as the
slenderness ratio for the front-rear buckling

g = m ol 3 Fo HulgE=9] 334 A4
F43A A48 & goead Audn
3.2 RElesLdHE olRE EZ W

FH2LrHE o5 AFNHREY RIHYL
T3 A3 A R 2HzkFo] dojvtn
TRA REE dEdFEe] dolges & F Un
Fig. 4). AR 3 nFAY gro] 22 41.242 9
41.833 22 A9l Zo|7t glth o]z HIE 34
Aol Me FHFSo| HFRAFITEAE 4L 71
Tel ans AL AnEARt 2 elzt AY @l
7] d&dl dA A 2 4% wa = =



oA ojd A2=E 24T T &S =
£ d7dM =do] g HA4 AdEEE £4
3 Az sEE Fhele] #H2A3 2R 6

el RE Aldel Wiy ZAF2 HEHATKFg 5).

o] HIE22Z E dAFdMe $HHLZ HEW
22 dig HolaRkE 24351500k

AEY #A=2 Ay 42 FH AFES HE
HA $orE nywey] AAEHE AEssn o
gt K& 059 ghe 2t filasddes 2
& 42 A= 4F g2 F 10 AR o E A
£ e 2dd d&s d& Aol old] gl H
ZF 27 Rankine formula ©F 418k 448 =&
HeEldE o F ArkFig o).

T Ad=d i AR s Hlms) EY fEs
284E Fo 42 FHIAHAES 71Ee nHEAEG
A= ¢ & 42 A2 ¢ 7 91 2 39
zpole A 7L A A aet B HFc oepd d
A AdGZE g dAZes S 3l
of Zelgoz ool mEF =HddRt FEHE
Rankine formula & A}23= AL §47F 9o #
g8 2L o] g% Bz S0 o FFE FAFGg
£ dE PHolEl AlaEn ol A T 224
He B4 A5 Agolnh

4 &E

FHaLdYE Z8 FA=RE dZE A5 F
Bo) AU gHEE T T ddn F43 #A=2
REs =9 FAZH A3H zFolder §F RE
8] Zelz mlAsiech oy FF o dHERE
A dols dAHET dd T Sge] gd=£
gA nzaok g frlFct.

s el 2fdt Aol FEY
Rankine H7}2ld F A3 FolE 24 =ln 2 3
ol AFHIZ AdsE ¥ ARAE € 7 Aok o
Adegze o]l Heks dAd gt F£8 oA
Hed3ln gich der] E gdiEde AdE=
of A= HAY Fa4% 7|2AER gD F 9
gk Al g},

o |0 njp Clc

A A

7

E d7= @adaEae] Adez o3
Aoz ofd] M= gy
e

1. Timoshenko, P, Gere, M., “Theory of elastic
stability,” McGRAW-Hill, New York, 1851,

680

. Jaspart, P., "Extending of the DMerchant-Rankine

formula for the assessment of the ultimate load of
frames with semi-rigid joints," J. Construct. Steel
Research, 11, 283-312, 1988,

. Bzyszkowskl, W, Watzon, G, “Optimization of the

buckling load of columns and frames,” Eng. Struct.,
Vol. 10, 249-256, 1988,

. Bathe, I, Wilson, L., “Large sigenvalue problems in

dynamic analysiz,” I. Engrg. Mech. ASCE, Vol 98,
1471-1485, 1972,

. Lanczos, ., “An iteration msthod for the solution of

the sigenvalue problem of linear differential and
integral operators,” J. Res. Natl. Bur. Stand., Vol. 45,
No. 4, 255-282, 1950,



