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The common rail fuel is one of the key components in the operation and
performance of internal combustion engines, which is crucial as a fuel
distributor and engine ignition part. This article provides an investigation
regarding the durability and stability of common rail fuel of Shahin car at the
engine's operating temperature and analyses the mechanical behavior of the
part. In this research, the analysis of deformation states and stress distribution
of Shahin fuel rail part in two types of reinforced design (three legs) and simple
type (two legs) is investigated using 3D modeling and finite element simulation
at the engine's operating temperature conditions. The simulation results were
compared with the experimental amounts for validation and verification and
presented acceptable amounts. The distribution of stress and deflection of
Shahin fuel rail in two types of reinforced and simple designs were compared at
the engine's operating temperature conditions, and also, the maximum
amounts of stress and deflection were investigated at the location of the
injectors. The maximum amount of deviation was observed at the location of
simple Shahin fuel rail injectors (two legs) at a temperature of 140°C with an
amount of 0.59mm, which is one of the potential points for fuel leakage. Shahin
fuel rail with a reinforced design (three legs) significantly reduces the
deformation of the part, especially at the points of the injector nipples at engine
operating temperature. Moreover, the reinforced design of the Shahin fuel rail
reduces the stress concentration on the fuel rail's lateral legs and increases the
reliability of the part.
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