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Analysis of Hydrogen-tightness on the Metal Sealing of a Fuel Pipe for

FCEV according to Material Change of the Fitting Body
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Abstract

Metal sealing is used to connecting the parts between valves and fuel pipes for a FCEV which utilizes hydrogen gas of
700 bar. Instead of general carbon steel, stainless steel is the primary material used to manufacture fuel pipes due to
hydrogen embrittlement. The shape of deformation between metals is an important factor on the air-tightness of the metal to
metal contact. Since the stainless steel pipe is hardened using the plastic forming during the tip shaping stage, this work
hardening could have an effect on the deformed shape and characteristics of contact surfaces in fastening of pipes. In this
paper, the deformation history of the pipe model was considered in order to analyze the hydrogen-tightness on the metal
sealing part. The contact distance and the forward displacement for fastening were compared using experimental results and
the simulation results. The simulation of the effect of material change on the fitting body demonstrated that the hardness or
the strength of the formed tip of the pipe was designed to a proper valued level since the characteristics of the contact
surface was exhibited better when the strength of the pipe was lower than that of the fitting body.

Key Words: Fuel Cell Electric Vehicle (FCEV), Hydrogen-tightness, Metal Sealing, Fitting Body, Surface Pressure
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Fig. 1 Conventional fuel pipe system and connectors
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Fig. 2 Typical sealing of pipes: (a) rubber-based O-ring
type; (b) metal sealing
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Fig. 3 Variation of the axial load with respect to the
torque during the fastening test
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Fig. 4 Variation of the axial load and the torque with
respect to the forward displacement of the nut
curve during the fastening test [9]
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Table 1 Comparison of increase in the micro Vickers
hardness with respect to the radial directional

region
. Ave. Hv of Ave. Hv of
Position L. . AHv
initial pipe formed pipe
Outer 260 348.2 88.21
Middle 193 317.9 12491
Inner 193 283.1 90.117
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Fig. 19 Deformed shapes of fitting body with respect to
the material of the fitting body: (a) SKD11; (b)
SUS
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Fig. 21 Comparison of the contact pressure after
pressurizing with respect to the position on
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