¥

2# e 27 STS304L} STS3160] Yubdoz g
2] AFS-HI 9

KIGAS Vol. 9, No. 4, December, 2005
(Journal of the Korean Institute of Gas)

Hzlo| E AH|Qle|AZ SEF ol Chst =+

7|AIS SAd0ll Zat AT
SEESR T

AU 7 AFH, HEy dA Yol
(20053 8% 19 A<, 2005 1048 17 Q)

aF g2

The Study on the Mechanical Characteristics of Hydrogen
Embrittlement for the Weld Zone of Ferrite Stainless Steel

Uh Joh Lim* - 'Choi Byung 1l
*School of Mechanical Engineering, Pukyong Nat. University, Pusan 608-739, Korea
Watertherm Enginéering, Seoul 137-891, Korea
(Received 19 August 2005, Accepted 17 October 2005)

2 o

ZE12] 2 7] STS44400 UolA G270l W& $43A] AF-S TS} 4354 7)
AF AFNEE DA SAT =, 0.5MH,S0, + 0.00IM As,0; -8 FollA 1400 kg/em®e] &158 ¥
A BAlG] A715H FAAE A2 30 majen” AHE 6083 Arbekel FiE AFAY F 717
A AN EL BN STS444 £35-9) 4034 40 s AT Ts444<>ﬂ A %%3274
o] #AaFd MAE B4g A% A, &3 A JEeid By S o) AT dAlge @
o). &gk 7lgoly EO] Ao FoFAd e AR F A THage H iﬂl i}
ERtT, 83 A ) F3o| 7189 TR} S4F A i

Abstract — In this paper, the hydrogen osmosis test and the mechanical tensile test were carried out
to examine hydrogen cracking behavior of STS444 with welding conditions. In 0.5M H,SO4 + 0.00IM
As;Os solution, the hydrogen embrittlement characteristics of weld zone of STS444 added to load of 1,400
kg/em? together with hydrogen osmosis by current of 30 mA/em? for 60 min. was considered. As a result
of study on the hydrogen embrittlement and mechanical characteristics of STS444 with welding conditions,
the tensile stress and elongation of STS444 get lower by the absorption of oil or water before welding.
Also, the reduction rate of tensile stress and elongation of STS444 is larger because of hydrogen
embrittlement by the absorption of oil or water. STS444 by the absorpnon of water before welding is more
sensitive to hydrogen embrittlement than oil.
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Fig. 1. TIG automatic welding machine.

Torch

Electrod 81.2, End Tip 90"
Meterial

Ar Gas 915

Fig. 2. Eletrode and torch.

Table 2. Specification of welding machine.

AlER AR Fig. 13 28 TIG A% $8AHE _ Rpm of
= a o Lo . Maximum | Voltage
01%0}011’/} A A2 Fig 29 ow 837 Electric | Maker amp.(A) ) motor
APEL- Table 29} T}, ' (rpm)
%—%‘j}_ﬁ‘cj 2NA 71 Zol] 2AE 4 Q= A=) Matsushita
U AE B A $98E 27 S A8 32 A DC Electric, 300 20~60 | 50~1800
Tt &aATA &G Fage] Il Y oz F fapan
Table 1. Chemical compositions and mechanical properties of STS444.
Chemical composition C Si Mn P S Cr Mo N Nb
(wt %) 008 | 027 | 019 0.03 | 0.03 18.02 1.8 0.02 0.37
] Tensile strength Elongation Hardness Density
Mechanical (kg/mmZ) (%) Hv (kg/m3)
properties -
50.6 32 171 7.75% 10°
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Table 3. Welding condition.
Condition | Condition Condition

1 2 3

Thickness (mm) 2 2 2
Current (A) 100 100 100

Ar. Gas (/min) 20 20 20
Speed (m/min) 8 8 8
Cleaning status Good |Contaminated [Contaminated

of

cleaning

by oil

by water

material surface

A

—
ot
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Fig. 3. Specimen for tensile test (unit:mm).
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Fig. 4. Universal testing machine.

Fig. 5. Chamber and connecting rod.

Fig. 6. Schematic diagram of polarization test equipment.

2 Z 372 F(saturated calomel electrode, SCE),
& WFE of &3ttt olnf +8HLE pHe

BERAS
El

0.501H, A8 AdLoa dAlskth

b2~k 3l R AoP A4E 2005 12€



Jepd Aol

o
=
dde gAe 24 19 91342 2 W

jConditi+n2

1 i.
Con iitioriS '2

Conditign|l

v 00 3 (13 9.0
Strain (mm)

Fig. 7. Stress vs. strain before hydrogen osmosis.
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Fig. 8. Tensile stress vs. welding condition before hydrogen
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Fig. 9. Elongation vs. welding condition before hydrogen
0osmosis.
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Fig. 10. Tensile stress vs. welding condition before and
after hydrogen osmosis (AHO: Acceleration
Hydrogen Osmosis).
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Fig. 11. Elongation vs. welding condition before and after
hydrogen osmosis (AHO: Acceleration Hydrogen
Osmosis).
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Fig. 12. Reduction rate of tensile stress and elongation
before and after hydrogen osmosis.
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Fig. 13. SEM of fracture surface before and after hydrogen
0SMOsis.
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