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A Study on the Structural Safety Analysis of Neck Mount Block of Type
4 Hydrogen Storage Vessel by Finite Element Method
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hskim70@gachon.ac.kr Abstract >> The study involves a finite element analysis to evaluate the structural

_ integrity of the neck mount block for a type 4 hydrogen storage vessel, with the
xsieszzd ;2 m::z: igzj aim of enhancing its strength and rigidity. The existing neck mount block consists
Accepted 22 April, 2024 of a fixed part and a sliding part, each comprising a body block for load support,

a screw part for neck boss fixation, and bolts. To analyze the vulnerabilities of the
neck mount block under bolt fastening and load conditions relative to vehicle
travel directions, a structural analysis process was developed. Comparative
analysis between the enhanced design and the existing model was performed,
resulting in improved strength and rigidity. The objective is to provide guidance
for the current product development and to offer fundamental data for the de-
sign and structural analysis of future development projects.
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Fig. 1. FE model of fixed part for hydrogen storage vessel
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Upper Body Block
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Lower Body Block

1" x Side Bolt

Fig. 2. FE model of sliding part for hydrogen storage vessel
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Table 1. Material properties of neck mount block by part

AL6061-T6
Young’s modulus 68,900 MPa
Poisson’s ratio 0.3
PA
Young’s modulus 1,900 MPa
Poisson’s ratio 0.3
POM
Young’s modulus 3,160 MPa
Poisson’s ratio 0.44
ATOS
Young’s modulus 210,000 MPa
Poisson’s ratio 0.3
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Table 2. Load conditions of neck mount block
Bolt load (step 1)
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Table 3. Strength analysis results of neck mount block by load
condition

Strength analysis results

Bolt load (step 1)

Vehicle .. Max. stress

direction Assembly Part Position (MPa)

Fixed - 254.0

All » Body Upper 204.6
Sliding

Lower 269.4

Load by vehicle direction (step 2)
Vehicle .. Max. stress

direction Assembly | Part | Position (MPa)

Fixed - 2522

Longitudinal o Body Upper 204.9
Sliding

Lower 270.6

Fixed - 251.5

Vertical Body Upper 205.7
Sliding

Lower 267.2

Fixed - 259.1

Lateral Body Upper 204.5
Sliding

Lower 266.5

Assembly Part Direction Load (N)
Center bolt - 40,000
Fixed Left 37,500
Side bolt
Right 37,500
Left 46,152
Center bolt
Right 46,152
Sliding
Left 37,500
Side bolt -
Right 37,500

Load by vehicle direction (step 2)

Direction Maximum G-force (G) Load (N)
Longitudinal 8 13,734
Vertical 8 13,734
Lateral 8 13,734

L.

Fig. 4. Stress behavior of sliding part during bolt fastening
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Table 4. Modal analysis results of neck mount block

Modal analysis results

Frequency (Hz)
Mode
Fixed part Sliding part
Ist 794.19 587.96
2nd 2,133.4 2,015.7
3rd 2,283.3 2,038.8
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Table 6. Mass difference of base and improvement neck
mount block model

MTG block mass (kg)
Assembly
Model
Fixed Sliding
Base 2.85 3.24
Improvement 2.73 3.11
Difference 0.12 0.13

Table 7. Modal analysis results difference of base and im-
provement neck mount block model

Modal analysis results

Fixed part
s Frequency (Hz)
Base Improvement | Differenced (%)
Ist 794.1 858.7 7.51
2nd 2,133.4 2,365.9 9.82
3rd 2,283.3 2,461.8 7.25
Sliding Part
. Frequency (Hz)
Base Improvement | Difference (%)
Ist 587.9 817.0 28.03
2nd 2,015.7 1,747.2 15.36
3rd 2,038.8 1,927.6 5.76
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