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Development of Light Weight Connecting Rod
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ABSTRACT

The conventional middle carbon non-heat-treated
steel used in connecting rods has been used as a base
in the development of a new material. High fatigue
strength has been achieved by increasing the toughness
of the ferrite, which tends to act as a crack origin, while
optimal control of the reduction of toughness achieved
through addition of Ti has been effective in enabling
fracture splitting of the material.

Connecting rods produced using the new steel
demonstrate 30% higher fatigue strength than connecting
rods produced from conventional non-heat treated steel,
and possess stable fracture splitting characteristics. In
addition, the new connecting rods show identical strength
to connecting rods made of the conventional material,
but are 13% lighter.
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Conventional connecting rod Fracture splitting connecting rod
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Cap

Fig. 1 Comparison of conventional connecting rods
and fracture splitting connecting rods
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Fig. 2 Production process of connecting rod
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Table 1 Chemical composition for impact test
(mass %)
C Si Mn P S Cr Ti \
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0.072

0.30 | 0.70 | 0.80 0.060 0.060 | 0.20
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Fig. 5 TEM micrographs of (a) V added steel and (b)
Ti added steel
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Table 2 Chemical composition for fatigue strength
(mass %)

No. c Si | Mn | P S Cr | Ti \Y
1 0.28 | 0.53 | 0.72 |0.045|0.100| 0.14 |0.154| 0.159

2 0.28 | 0.56 | 0.73 [0.054|0.090| 0.17 [0.173| 0.168

3 0.31 | 0.68 | 0.74 |0.058|0.066| 0.15 [0.184 | 0.199

4 0.32 | 0.19 | 0.60 |0.035|0.063| 0.15 |0.179| 0.199

Current
steel

C70S6 | 0.70 | 0.20 | 0.53 [0.008|0.060| 0.12 | — | 0.029

0.39 | 0.45 | 1.05 [0.010|0.110| 0.09 | — | 0.110
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