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Stress Analysis of Crank Shaft by Considering Bending
and Twisting Moment
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Jung-Youn Lee - Suk-Choo Chung

ABSTRACT

This paper an application method of crankshaft of {our cylinder internal combustion engine for

studying stress analysis of the shaft.

For simple analysis, uniform sections of journal, pin and arm parts were assumed.

Transfer Metrix Method was used, considering branched part and coordinate transformation part.

Bending, twisting moment and stresses of crank shaft were investigated.
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Y, : Lateral deflection of the i-th point
$: :Slope of the i-th point
#; : Axial torsional angle of the i-th point
M; : Moment of the i-th point
V, :Shear force of the i-th point

T; : Torgue of the i-th point

1Z}, . State vector of i-th element
[Bl; : Transfer matrix of beam element
[T}, : Transfer matrix of coordinate

transformation
A Sectional area{cm?)
L :Length of a span{cm)
a . Cross angle
¢ ! Shearing stress
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Fig. 4 The feature of crank shaft

Fig. 40 vehd @R, A7 29 X9 &
Foz REdg oy o Hole HA A
2 39k ol am)Fe A Ak o] AL
2ty geio g gon FAs 7)E HEd =70
A AL (a), (b)e] ok WPez A8
=

(a) Ad 2o} | R ZHo] old A

ta = t(okte] FA)

(b )21” 5o A 7o FHo] e

h(eotete] 52E o)

2 ‘iﬂ—'r“ﬂ*it Fig. 5% Zo| 335 A¥E ¢,
=h & 22mmEZ 3}H}

Fig. 62 3832 7d.g Jehdch 1971¢]
2 249 16709 Bxg sz B85 16719
HEHPo L0 Fotd F 5109 242 BES

o

¢

N
on
4o

o}

AYPEZG 5/ AdRe) 4] HARE FE
3t 53 % HEY RUEE '73}93\‘3]'. 7zt 9
o] g8 pgaoz 73l

4 :——M— (11)
Z
T

T Z (12)

16

g2+ 417) (13)

e oo
(2 oo o
2 B

N
g
P

Fig. 5 Model of crank shaft am

|

P

P, P;
Fig. 6 Model of crank shaft

4. d7 N 2@

Fig. 72578 Ad R &9 53 2 v g
E Yeid 2oz $ing [,5dEEo vu
72 RS @ F Ak ol FE RE0) FYRY
EHEsL HA A7) gEoluh. w3 2 u
EURT 33 RYEV gA R s ZIBI9SS
% 4 Sl
Fig. 824 A
Yebd ooz Ankde
EERT Z g ¢ .
ayE B HEE-S Fo| ¥y
Fig. 9& Ad Ko 58, vl 2 4¢3
< e 1% o2 FA4&8L 21(13)& ol &3lo

m |m

Journal of KIIS Vol. 8, No. 3, September '93



28 % BIEUINES DE IWIX) 2N

Moment{N-cm)

o 2
20 r_ Bending stress
r Bending moment i Torsional stress  ——~
L Twisting moment — — - - Combined stress  w..—
10F sir
= L
|
" &
i ./ . . ) \\1 1 T ! !
J1 Ja Ja Jg Js Py P, P3 Py
JOURNAL PART _ _ PIN PART o
Fig. 7 Bending and twisiting moment in journal part Fig. 10 Bending and torsional stress in pin part
. A 4 4Ye & 4 ek
r // \\ Bending moment Fig. 10 H 2o ¥, vEY 2 §484
| // \  Twisting moment —-—- 2 UER adez #3 Lo vjEYLHuo
L / \ pi pz 2 pol A A vehd R F BRAS Z,
g L ! \ 7} @A g ZEo} 280 7F 27) W&oltt. ¥4d-8-Y
E'a 10 — ‘\ S 3G vEY S dFge Bol ¥ USS
£ L \ ¢+ Uk
20 L k\\
I /\ 5- g E
. . . " 7% 2 vEY BHUEE ojfsld AYESe
P P, P; Py <834 e ¢ 29 g5 2E Z2ES AUt
PIN PART o (1) 2Aa%9) A=HS 2 2ARES Tt
Fig. 8 Bending and twisiting moment in pin part N NS AR
2 - (2) AdREe ¢ vEHSHET FY8H
N Bending stress —_— o] Z AL & 4 Qr}
I Corsional stress  ——— (3) W pEo A FYEANENRT HEEAE
L 7 E A& G 5 AU
5.0 - .
51 A 31 2 3
Z L
g b o M
A 1) Young-Chool han, “A Study on the viscous tor-
I sional Stress Damper in a high Speed Diesel
Engine” Ph. D. Thesis, Hanyang University,
1981. :
JOURNAL PART 2) vhgd, A G, 259, “2YIFY Z9E F4
Fig. 9 Bending and torsional stress in journal part of #E AP AEFEHA Vol.7, No.d,

si2Atelosis|x| MsH M3 '93d 9y 17



1985.

3} Akio Nagamaatsu and Masaru Nagaike,
“Analysis of Movable Part of Internal Combus-
tion Engine” Bulletin of the JSME, Vol. 26,
No.215. pp. 827~831, 1983.

4) Hideo Okamura and Akio Shinno “Dynamic
Stiffness Matrix Method for three-dimensional

Anslysis of Crank Shaft Vibration” Trans. of
JSME, Vol.55, No.516, pp.1965~1973, 1989.

5) Eduard C. Pestal and Frederick A. Leckie,
“MATRIX METHODS IN ELASTO
MECHANICS” MCGRAW-HILL BOOK Co.,
pp. 82~89, 1963,

18

Journal of KIS Vol. 8, No. 3, September ’93



