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Abstract

GDI fuel rail is component of GDI system which directly fuel with high pressure in the engine combustion chamber. And
it is required to high strength and dimensional accuracy. Multi roll-die drawing process consists of the idle roll-die and
drawing die in tandem. In the course of drawing with roll-die, deformation takes place between the idle roller pair or pairs.
The friction force decreases with the idle roll-die, enabling the reductions to be risen in one step. In this study, the caliber of
4-roll was designed into pass schedule that made the draw force at the exit of the drawing die be equal. In order to
compensate for over-filling area, the roll caliber was modified using the result of FE-analysis. The results of FE-analysis and
experiment show that the proposed design method can be used to effectively design the multi roll-die process, leading to an
accurate shape and correct dimensions of the final within an allowable tolerance of +0.08 mm. Furthermore, the productivity
was evaluated by comparing with multi roll-die drawing process and conventional multi shape drawing process. The result
was confirmed that it has an efficiency of about 2 times than conventional process in terms of time.
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Fig. 1 Assemblies and cross-sectional shape of GDI fuel
rail
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Fig.11 Results of experiment

Table 1 Comparison of measured dimensions

oY
ol

FE analysis (mm) | Experiment (mm) | Error (%)
ty 18.39 18.41 0.11
tp 16.78 16.82 0.24
ts 16.92 16.93 0.06
ty 15.95 15.98 0.19

Table 2 Comparison of experimental result and target

Target (mm) Experiment (mm) | Error (%)
ta 17.00 16.93 0.41
ty 16.00 15.98 0.13

Table 3 Comparison of cycle time (sec)

Multi roll-die
drawing process

Conventional
drawing process

Cycle time 26,482 12,968
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