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Absiracl Absorption of hydrogen in steel could lead to the loss of mechanical properties. The electrochemistry hydrogen permeation
technology was used to study the hydrogen permeation of the X80 steel base metal and weld joint in Yingtan soil simulation solution
under cathodic polarization potentials. The morphologies were observed by optical microscopy after hydrogen permeation experiments. The
results show that the behavior of hydrogen diffusion in X80 steel depended on both the cathodic polarization potential and the
microstructure. The hydrogen concentration and traps in X80 steel base metal and weld both increased with the cathodic potential moving
negatively, which indicated hydrogen induced cracking(HIC) sensitivity increased. The HIC sensitivity of weld joint was higher than that
of base metal. The hydrogen evolution reaction kinetics was different between base metal and weld when the cathodic potential was higher
than —1000mV(SCE). The hydrogen bubble burst on the weld surface because of hydrogen pressure inside the metal exceeding the plastic
limit. However, hydrogen concentration kept increasing in base metal when the cathodic potential reached —1200mV  (SCE). The
inhibition of acicular ferrite and pearlite on hydrogen diffusion in base meal was greater than coarse bainite in HAZ and proeutectoid
fertite in fusion line.
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0 3l& SR I BRURR AR R R ) AR R R A AN R TR

T H 4R 0T A5 3 H R TR 2 RN 9 AR AR B 06 A4 A LA B g L1 R (R VAR B AN R s S @ 2 S R IR A N
IRTE 3R A AR ol BARE B AL s (P T 54 Nk AT RIS, 76 N IR 45 2 & A s W, A o B o M kA R
WAS B 2. 2013-07-12;%5 = B #:2013-08-18

Aedm A BEAKMAF LS A (51201009)
YEH RS Re B #az B 5 & A 2% A S 485 B A7 8 F 45 48 x0402@sina com

B 28



J‘CMK

4@7

# L 5 2013,31(30)

3 it XX (Papers)

PN A 35 % T A B TP T O B 3 OR R R R A
WAL AT T T2 WIS I B0 AETUOR L AL TR A TR
UE T T AL W e g 0 R 2 70 S B R T AL L T Mg
Al Ca S50 UL W2 550 1 F S B 8 | AT w3 Pk
M2 L E A ARl AR ST HRE , DA A2 £ w2 i
T, 1 ST Y R R A RS B R AR s L A R T 58
AR AEOEIE R K KRR . Han 55CHE BA9 hd
TR ) 3 A JiE I SRR R S SO A o T IR A, A
R R . O TAERW L NZE— R 51l 2 2
14 T8, X80 5 B i 45 £k SN e SRR A v v — i Aok
Ui, & EEE 5x107°~10x107° DA i A 2 7= S s g, (i
1o SRS AN B A TR A /N T 3x 100, BT R AR M Ab
S BEIR] BR A SUR T-4s dE a EOR v T s 0 R AR ik
o n] e 772 AU 5 A | e B9 G SN RE TR R B, X T M
B LA 2L R 4055 , B 5 T 30N 18 i 2 80 T R
BN, JREE ALt IR A AH AR R ) AR v I ok 2 80
B TR A AR PR R X — R R AN S BUT 2L 0
IO T ST B AR AR A 1R AR AR AL % S E T R
S BT 0 A H AT, ST R R T Z R A HSO,

H#
L

VA PP E TS S (HLIZ DTk Hh R R TG B AR A R
G Jm PP R TP U LRI O, O S RES L BRI S BOT
Uk B BB R A G AR AR T A EOTRERE I A
Pt 2 e SEE o T B o R S T A (B AR X T B A
ERWABOT RIS 2 5 H 2, LA w2 %) BB # fE A50F
A LR B R SETT AR S RERY BT .

FH I AR DX AL S e i R R TE R X 26 X
A R EEOR K AR, AR BN TR
pH {EL 2 3~6.5, 52 % A= S BT 2w nTRE ) b edR 5 2 —P1, [
1, WFSE B BRAR AL 25 0F T X80 ALk HU7E VI VY 15 Tl 13 43 LA
WP RSB ET N HA TR, AR SCR A : 58 B4
AR B2 T7 T 9F 58 AN TR] BA B A A H 32 X X80 49 Sz JL 4
SEATE BT LIRS T ) SB BTN

1 ZEHRRTE
11 mwER

A 52 50 T 0 X80 9 S FUI A I Y T A B
0 o b B AR 2540 W2 11 1 5 51 X80 SR
5 5 L HE WX (HAZ)FEBE O 50RO 50, WTLL AR A

F1 X80 BELWNEMREBENUERS (REDH, %)
Table 1 Chemica composition of the base metal and weld joint of X80 pipeline steel (mass fraction, %)
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Fig. 1 Optical microscopic images of weld metal (AF is acicular ferrite, BF is bainite ferrite)
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Fig. 2 Hydrogen permeation curves of X80 steel: (a) base metal and (b) weld joint
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Fig. 3 Hydrogen diffusion coefficient D« (a), hydrogen concentration C, (b) and traps N (c) of X80 steel base
metal and weld joint under various cahodic polarization potential
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Fig. 4 Hydrogen bubble on X80 base steel under various cathodic polarization potential
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Fig. 5 Hydrogen bubble on X80 weld joint under various cathodic poarization potential
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