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A Study on the Fatigue Strength of Connecting Rods for Diesel Engines
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Abstract

The estimation of fatigue strength at the design stage is very important in order to arrive at
feasible and cost effective solutions considering the total lifetime of the structure and machinery
components.

In this study the stress calculations and the fatigue tests of the connecting rods for diesel
engines were conducted to determine the fatigue strength under stress ratio R=0. And the effect
of stress ratio are discussed.

The main result obtained in this study is that the fatigue strength of the connecting rod to

which the built up welding process has been applied is equivalent to that of SF61 class forged
steel or greater thereto.
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Table 1 A diesel engine used for calculating cyclic stresses

Engine Model Niigata 6L 16xc, 600 PS x 1500 R.P.M

Pmax : 110 kg'/crt

Pi 1492 ke'/ort

Cylinder bore : 160 mm

Stroke : 200 mm

Connecting rod length : 375 mm

Angle of big end to the direction of the center line of cylnider : 45°
Weight of piston, piston pin and connecting rod : 20 kg’
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Fig. 1 Stress pattern in connecting rod of calculation model under full load
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Fig. 2 Dimension of fatigue test specimen

Table 2 Welding condition of fatigue test specimen

4Ee 27 8

Welding process Voltage(V) Speed(¢m/min) Heat input(KJ/cm)
Submerged arc welding 29 117 3.263
Table 3 Chemical composition of welding material
C Si Mn S P Cr Ni Ti \
Results 0.16 0.44 1.30 0.016 0.023 0.04 0.05 0.014 0.012
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Table 4 Chemical compositions of SF61(wt. %)

C Si Mn S p
Specified Max. 06 015 ~ 045 030 ~ 15 Max. 0.035 Max. 0.03
Results 032 0.25 0.71 0.01 0.008
Table 5 Mechanical properties of SF61
Y. S. (MPa) | T. S. (MPa) | Elongation(%) | Reduction of area(%) HBHardness s
Specified =300 =600 >18 40 175<,22151 27<,=32
Results 345 640 24 50 181 28
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Fig. 3 Stress and number of cycles curve of connecting rod
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Fig. 4 Stress and number of cycles curve of S40C
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