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Weldability of High-strength Stainless Steel for High Pressure Gaseous Hydrogen Environments
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Abstract

Construction of gaseous hydrogen stations for Fuel Cell Vehicles (FCV) is globally promoted to
realize the hydrogen society. In recent years, higher pressure stations with design pressure of 70 MPa
is being required from a viewpoint of increasing loading efficiency. For increasing gas pressure
without enlarging equipment, higher strength material for piping is mandatory. HRX19™, which
contains high nitrogen content, has been developed as the material to satisfy high strength over
800 MPa, excellent resistance for hydrogen embrittlement and good weldability. It was practically
used as piping of high pressure station in 2014. Then, in 2015, it was constructed by welding first
time. Currently, HRX19™ js being widely used in high pressure gaseous hydrogen stations in Japan.
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Schematic illustration of hydrogen embrittlement
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Characteristics of HRX19™

Performance Specification SUS3I6L HRXI9™
Solution heat treatment Cold work Solution heat treatment

Resistance to hydrogen embrittlement Ni equivalent = 28.5% o o ©

High-strength material TS = 800 MPa x VN o

Weldability TS of welded joint = 800 MPa x x o
O Qutstanding, o: Good, 2 :Acceptable, x: Not acceptable

&2 LFHS (mass%)
Nominal compositions of materials used (mass%)
C Si Mn P S Ni Cr Mo v Nb N Ni equivalent

0.005-0.06| 0.2-1.0 4.3-6.0 = 0.03 = 0.001 | 12.0-13.5 | 21.0-23.5 | 1.5-3.0 | 0.15-0.30 | 0.15-0.30 | 0.25-0.40 = 32.09
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Tensile test results of welded joints
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Microstructures of weld metals
(weld heat input: 0.4-0.5kJ/mm)

x®3 BEMBOEZEERS (mass%)
Compositions of consumables used (mass%)
Type C Si Mn Ni Cr Mo N
YS309MoL | 002 | 05 | 1.5 | 13.8 | 23.1 | 22 | 0.08
YS308H 006 | 04 | 20 | 102 | 197 | — | 0.03
YS308N2 0.07 0.2 2.1 9.7 214 — 0.15
ER209 004 | 04 5.8 9.9 213 1.6 0.20
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