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Design a Connecting Rod

The material is a Ti75a

For low Weight(Cost)
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ngular velocity of the connecting rod
e+r,+r,+r;=0 (e=0)

W, Xry+w,xr,=V,=0

W, =-(w, r,cosO)/ (r, cosP)

W, =-w, cosO /[(r,/ry)2-sin26] 0.5
B) Angular acceleration of the connecting rod

W) XW; XF+ W, X W, XF,+A,Xxr,—a, =0

A =(-W; XW Xr; j-wW,xwW,xr, j)/(kxr, j)
@, =(1/r,cosB) [w,?r,sinO — w,?r, sinf3]

C) Absolute acceleration of the connecting rod
az=a,+0A,XP+W,XW,XP

=(-r; W% cosO — w,%u cosPB - a, usinP) i

+(-r, 0;2siNG — w,% usinB + a, u cosP) j
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B :
Piston pin end

D) Forces at the connecting rod ends

Fx—m,ap-GasLoad =0

Gas Load

Fgx =—(m, a, + Gas Load)
Fay a. YucosB m. a. XusmB+Izz a, + FBXr, sinf]
/(r2 cosB)

Fax=mca X - Fgy

Fay=mMca. Y FeyQ, X Ty =

, kx (r, cosBi+r,sinf j)



200 400 600 800
O(deg)
A 0.141
M_c 0.55
r_2 0.141

Crank P@3600rpm F B Force Torque
deg kpa N N
0 85.4 2380.888 1.26328E-13
30 59.0 2361.542 1275.228867
60 53.6 2332.838 190.4569697
90 60.8 1417.259 2088.283049
120 75.8 568.2137 2184.689301
150 88.7 2672.384 558.0798266
180 100.2 3529.265 5.05573E-14
210 106.3 2584.953 614.2581958
240 128.5 301.3427 2448.954488
270 202.8 2151.428 2784.197639
300 400.2 4089.722 1015.85862
330 1077.1 7422.419 465.348669
360 2681.5 15106.36 5.59546E-13
390 4507.0 24481.26 6329.635723
420 1747.7 10990.13 5705.481168
450 910.5 h837.229 6252.986912
480 621.6 2239.875 4919.019897
510 507.9 601.4987 1896.06664
540 3353 2376.882 B.0252E-13
570 147.5 2380.574 745.6070533
600 82.4 534.3491 2218.004249
630 95.3 1595.198 2257.513204
660 84.3 2486.999 83.70260768
690 777 2473.346 1243.214414
719 85.4 2381.078 59.29979793




Corretion Factors

C_load
C_size
C_surf
C_temp

C_reliab

Aixal load
Very small
Machined
<450C

99%

Alternating stress & Mean stress

min — O-max + O-min

a - 4 O-m

2 2
Fatigue strength
S, =C1..sC.cCoiri Coars Cratias S

load ~size ~surf ~temp ~reliab

— (0.7)(1)(1)(0.833)(0.814)(0.5x 586) =139 (MPa)

Safety Factor from Modified-Goodman Diagram

N, = SfSut
" S +0,.S;

a ut
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0.079(m) UAE UWHE
12z 0.00144(Kgm?) SIMEANHIDHE
M_p 0.439(Kg) IAEZR2F
r_1 0.0485(m) J¥3LR 2
theta 385(Deg) N EE el
theta2 175(Deg) I ABI W72t
N 3600(RPM) Oll &1 5| K 4
U= 139(Mpa) I 264 &

586(Mpa)
4400(Kg/m3)
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r2

Connecting rod
length : r2

Cross sentional
area: A



Mass of the Connecting rod

f(AL) = pA,



Buckling by axial load on Conrod
_F _7z2EA2 <

h=7p E
Minimum Torque

g, =134 —cos (%6’) F_AX+sin (%9) F AY<O0

Fatigue strength by Fluctuaing Stress

I:max B |:min |:max + I:min
g3=Sf Sut -2 {(T) Sut + (Tj Sf j| <0

Conrod length/Crank radius Recommendation 1

g4=r,-5r, <0

Conrod length/Crank radius Recommendation 2

g;=3r,-r, <0



Cross sectional area (me)

Minirnurn weight Connecting rod

g5

g2

Feasihle >_<

region

=04 T
—\_\_\-\_\_\—\—\—\_\_\_\_
on of decrease for T

bject funtion g3

=I\%

0.141

]

0.1455

0.0009] 0.00084275

-24.7362
0.0045

-0.0002113
0

611.679611 4.4651E-08

1 1 | 1 1 1 1 1 1
012 0414 016 018 02 022 024 026 023

Connecting rad length ()

Tol)H=E Set

f = pAr,

= (4400)(0.00084278)(0.1455)
=0.53954[kg]
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