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Abstract

In this study, the diffusible hydrogen contents of each weld using three flux cored wires with different hoop types
were measured. The hoop shape of the flux cored wire used in the experiment is one seamless type and two fold
types. In general, the flux cored wire is manufactured in a spool type. When the spool type wire is exposed to air, the
diffusible hydrogen content may vary depending on each winding position. Therefore, diffusion hydrogen contents
according to the winding position of each flux core wire were compared. Second, diffusible hydrogen contents of
spool-type flux cored wire were measured according to the change in time exposed to air. The test specimen was
prepared in accordance with AWS A4.3 specification, and diffusible hydrogen contents were measured using the gas
chromatogram method. The welding conditions were fixed at current 260 A, voltage 28.0 V, welding speed 45
cm/min, shielding gas 100% CO,, and gas flow rate 25 ¢ /min. As a result, diffusible hydrogen contents tend to de-
crease as the wire located inside than the outside. The seamless-type flux-cored wire showed the least change diffu-
sible hydrogen contents in the weld according to winding positions. Diffusible hydrogen contents of the weld using
the fold-type flux-cored wire are higher than that of the seamless-type flux-cored wire weld. Diffusible hydrogen
contents in the weld was different depending on hoop joint shapes of the fold-type flux-cored wire.
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Table 1 The flux cored wired applied in diffusible hydrogen test

Type AWS Spec. Wire diameter Manufacturer Appearance of surface
Seamless A5.29 E8ITI-C1A6-K2 H4 1.2 © Company A _
Fold I A5.29 E81T1-K2C HS 12 & Company B i -
-
Fold 1II AS5.29 E81T1-K2C HS5 12 @ Company A [
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Table 2 Chemical composition and mechanical properties of flux cored wire

Chemical composition (%) Mechanical property
Type . . Y.S T.S EL Impact Value
C Si Mn P S Mo Ni (MPa) (MPa) %) (-60C/J)
Seamless 0.04 0.30 1.20 0.010 | 0.010 1.50 545 600 25 65
Fold I 0.04 0.38 1.32 0.010 | 0.008 1.40 550 620 27 70
Fold 1T 0.04 0.35 1.35 0.012 | 0.011 1.50 - 540 620 28 60

(a) General packing (b) Vacuum packing

Fig. 1 Packing method of flux cored wire
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Table 3 The cross section of flux cored wire (x50)

Type | Hoop joint Cross section
Seamless | Seamless

Fold_I Lap

Fold_II Butt
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(a) Measurement unit (b) Recorder

(c) Sampler device

Fig. 3 The appearance of measurement equipment
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Table 4 Welding conditions used in this study

Conditions
FCAW

260 A
(11.0 m/min)

280 V

Welding process

Welding current
(Wire feed rate)

Welding voltage

45 cm/min
100% CO; (25 ¢ /min)

20 mm

Welding speed

Shielding gas
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Fig. 2 The schematic diagram of welding specimen for
measuring diffusible hydrogen
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Fig. 4 Position on diffusible hydrogen measurement of
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Fig. 5 Diffusible hydrogen content at coil positions of
weld metal deposited using of flux cored wire
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Table 5 The cross section of fold type flux cored wire

(x100)
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Type joint Cross section
Fold_I Lap
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Diffusible hydrogen content
(me/100g, 3 days)

Ist 2nd 3rd 4th 5th 6th

Type

Seamless 3.00 | 272 | 2.65 | 2.79 | 2.71 | 2.66

Fold 1 482 | 410 | 340 | 3.25 | 3.31 | 3.38

Fold_II 6.53 | 542 | 460 | 421 | 419 | 4.28

Diffusible hydrogen content
Type (ml/100g, 30 days)

Ist 2nd 3rd 4th Sth 6th
Seamless 4.05 | 346 | 293 | 2.66 | 2.60 | 2.70
Fold 1 6.62 | 550 | 460 | 3.25 | 3.20 | 3.28
Fold 1I 830 | 7.00 | 541 | 426 | 420 | 4.25

dod, B =RS Eslo] A5.29 ESITI-C1A6-K2
H4, A5.29 ESITI-K2C H5, A5.29 ESITI-K2C
H5 (1.2 ) 2~ 30l= glolojr} 7] w=Z A7t
o] 30¢ elHeld di7ldl x=ZH goloE AAStL
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