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Hydrogen Trapping Using Yttrium to Manage Hydrogen
in HSLA Steel Welds
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ABSTRACT Yttrium has been investigated as hydrogen trapping site in pure iron and HSLA
steel welds. Assessment of hydrogen trapping parameters for yttrium oxide has also shown
the high potential of yttrium addition to improve hydrogen management in high strength
steel welding. The purpose of this study was to reduce and control the diffusible hydrogen

content in the weld deposit.
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Table. 1. Welding Parameters Used for GMA
Welding.

Voltage 25V

Wire Feed Speed 102 mm/s
Polarity DCEP
Electrode Extention 19 mm
Shielding Gas Argon + Hydrogen
Shielding Gas Flow Rate 0.35-0.39 L/s

- 141 -



2005 s =7 st=UHOs UHE=E, 20054 63, M2

KWS 2005-Spring

2 A7l A" Al¥S HSLA 1008 <
ol AH AR Ag Z= gfolojzm §HF
AlHolt}t, £3 AEL Yttrium 2 Neodymium
< ©o|&% trapping siteE9 HEFHE FId}7
At AHE HASD A F4E ANSVAWS
A43-939] w2t SAHUAL SHAIHEE 99
T w2} FHE AT Quintanac] &3] A<t
® Gas chromatograph& ©]-& 3 W o] 444
F49 FAd AL HU =3 £3FS5 U9
T4 trapping siteSS 7B 37193t thermal
analysis technique®] A}&5 At} (Fig. 1).

Weld sample

Furnace
1

A

Gas Chromatograph

L

Ar Gas
Bottie

Temperature
Controller

Fig. 1. Apparatus for the hydrogen thermal analysis
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Fig. 2. Hydrogen thermal desorption of selected
AISI 100 steel
densities of yttrium oxide trap sites, starting from
zero (C:Ref.), to roughly 50 pct. Y203 and 50 pct.
Fe;Y trap sites (A), and finally to roughly 75 pct.
Y203 and 25 pct. FexY trap sites (B).

weld metals containing various

Fig. 3. X-ray diffraction pattern from selected bulk
AISI 1005 steel weld samples: (A) sample A (50
pct. Y203 and 50 pct. FepY trap sites ). (B) sample
B (75 pet. Y203 trap sites), and (C) sample C:Ref .
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Fig. 4. Arrhenius plot of In (®/T<®) versus 1/T. for
the trap sites present in the yttrium-containing high
purity iron weld metal.
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Fig. 5. Diffusible hydrogen content of HSLA steel
weld metal with neodymium and yttrium additions
in the metal cored steel* and HSLA steel cored
wirex*, Nd-1 sample was welded with 0.1 pct.
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Fig. 6. The reduction of HSLA steel weld metal
diffusible hydrogen content by the addition of
yttrium in iron fill carbon steel cored wire and
HSLA steel metal cored wire. A 0.1
hydrogen gas in argon shield gas was used.
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