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‘Weldedjoints are safely usec
hydrogen pressure systems

In many

- Benefits of using welding over
mechanical joints:

— Lower cost

— Reduce possibility of leaks
* Improves safety
- Reduces product loss

— Less maintenance
* Requires constant upkeep (re-

tightening)
 Welded joints are used in
hydrogen infrastructure

2 Fukumoto, ASME PVP2017-65155
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Ductility of GTA weld metal with internal H
shows similar trends as base metal
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Tensile ductility of 304L/308L GTA welds show
degradation but acceptable properties
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Balch, ASME PVP2015-45591
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A variety of weld processes showed only
small loss in RA when tested in hydrogen

Table 1. Tensile test data of the materials in\'estigated

UTS 0.2YS El RA
(MPa) | (MPa) (%) (%)
Base metal 577 292 590 —
550 340 276 644
591 304 345 71.2
SAW weld 567 378 23.0 679 98 MPa H2
574 386 32.4 79 8
TIG weld 652 411 23 7 719 98 MPaH2 |

He, ASME PVP2018-84453
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“Orbital tube welds exhibited similar RA"
compared to tube base metal
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-Toughness of GTA welds is less than gase
metals, but remains very high — even at low
temperature
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7 Jackson, Corr Science 77 (2013)
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!Test rate effects can be asﬁrent in frﬁ'cture
testing of GTA welds of austenitic stainless
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decreases with increasing ferrite content
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Fracture resistance of austenitic stainless steel

welds is superior to pipeline steels
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“Acceleration of fatigue cra‘chrowth of austenitic
stainless steel welds in hydrogen is modest
compared to low-alloy and carbon steels

1E-3
- 20 Hz
- R=0.1  Base metals and welds
- 0.2 MPa Hy exhibit similar fatigue
g 1E4 crack growth rates
o ,»'..
E
£ .
: i
= s 316L base metal and autogenous weld
il : 316L R=0.1 B = base metal
i °© BH BS = base metal sensitized (650C/100hr)
S W = weld
x WSH WS = weld sensitized (650C/100hr)
— : : - H = indicates tested in H,
10 15 20 25 30 35

112
AK (MPa m') Tsay, Corr Science (2008)



lI'l Sandia National Laboratories l-% FCHydrogen and Fuel Cells Program

-Summary of austenitic stainless steel welds
tested with hydrogen

Tensile ductility
— Welds exhibit similar trends to base metals
— temperature trends are similar

* Fracture toughness

— Welds tend to exhibit greater reductions that base metal, but
toughness remains high

— Welds exhibit less temperature dependence
- Fatigue crack growth rate
— Limited data on welds
— Relatively similar behavior for base metals and welds

* Austenitic stainless steel welds retain their integrity in
diverse hydrogen/stress environments much better than
other welds which are commonly fielded (such as pipelines)



