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Hydrogen Ingress and Fatigue Crack Growth Behaviour
in Grade? Titanium
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Abstract

Hydorgen ingress tests and fatigue crack growth tests were carried out for ASTM Grade?2
titanium materials to investigate the hydride ingress characterstics and fatigue properties.
Hydorgen ingress tests were performed at temperatures from 280°C to 600°C under the
hydrogen pressures from 50mbar to 425mbar. The presense of hydrides were examined
by using a optical microscope and XRD analysis. It has been found that hydrides have
a needle shape and no preferential orientation. These hydrides were formed from the
inside of grain boundaries, and distributed uniformly in the specimens. The fatigue crack
growth tests were executed at a fatigue frequency of 1Hz and at a stress ratio of 0.2 for
the CT specimen with a precrack length of 6.5mm. The crack length was measured by
DCPD method. The fatigue crack growth rate of ASTM Grade2 Titanium was 0.1 - 0.2
mjoycle at AK= 20MPa(m)'"2.



Titanium % Ti =22 HlWXH =2 H|ZE(LE=454g/ow 25 =09.0%Ti:96ksi)2t A
Negd S Jixlch TigtE2 HCP #x2| a ¢ (=}
2= a4t 2 pAS oS ATl HY
=l Lot
Titanium2 Hydrogenoll o2 RIZSHA 2H-S35t0d F=2F 3 271 &y
HAES Mz WEZR EiEo T =
=]
]

+ 29071 5 %20t 8sfEo As

T
2 FFECH

2 MEo|M= Hydorgen Gas £¢7I0lM Titaniumi 2 =2 2l ASS sto] AlH
Lf =2lo| B{5let Hydrideo| MA Heij 2o S5 52 LotEDD olo mWE oy

ZIX] 1A ME = 59 ZF Fatigue SM A

al
bt

2.4l sl

0

AMH el TIMZZ Hydrogen Charging Testl Al = ASTM B-338 Grade 2 seam-welded
tubeZ2M HA FLFE0IA A5 I XY WMol Z47| M=o AFEE U
oo ool 242 22225mm SFA
HAEM SFA 3.1mmo|o{ 2kztol sistx=N $HA= E 131 Zof

A

= MM E flol MEES AtSsto] 242 Ay s s>

AA
dzgdrdAl ol AZE ME=

g rr
©
\‘
3
3
o
m]
L

1. Hydrogen Charging Test
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2. Fatigue Test
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Table. 1 Chemical composition of Ti tube and plate

N C H Fe 0] other elem.| Ti
0.03 0.10 0.015 0.3 0.25 0.5 bal.
0.011 0.01 0.12 0.08 0.12 - bal.
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Fig 1. Schematic of a Hydrogen Charging System

a) Ti A& X200 b) ¥4 YA AHA
500C, 2hr-hold, no-home, X400

Fig 2. Optical microscope structure of Ti
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Fig 3. XRD patterns of Ti specimens
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Fig 5. Fatigue crack growth rate of gradell Ti at room temp.
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