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A study of the sulfide stress corrosion cracking charactenistic of A106
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Abstract

Sulfide stress cracking (SSC) of materials exposed to oilfield environment containing hydrogen
sulfide (H.S) has been recognized as a materials failure problem. Laboratory data and field experience
have demonstrated that extremely low concentration of H,S may be sufficient to lead to SSC failure
of susceptible materials. In some cases, H,S can act synergistically with chlorides to produce corrosion
and cracking failures. SSC is a form of hydrogen embrittlement that occurs in high strength steels and
in localized hard zones in weldment of susceptible materials. In the heat-affected zones adjacent to
welds, there are often very narrow hard zones combined with regions of high residual stress that may
become embrittled to such an extent by dissolved atomic hydrogen. On the base of understanding on
sulfide stress cracking and its mechanism, SSC resistance for the several materials, those are ASTM
A106 Gr B using in the oil industries, are evaluated.
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Table 1 Material property
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LEET

Tensile
A 106 Gr B Y.S. T.S.
430 MPa 486MPa
M10 TAP
10,00 & §
@.
25,40
61,13 50,13

151,00

Fig 3. Test specimen
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Table 2 Welding process

GTAW+ GTAW+
A 106
o GTAW FCAW SMAW
r
GTAW |FCAW|GTAW | SMAW
Ar 80
GAS Ar Ar Ar
CcOo2
(%) 99.99 | 99.99 99.99
20
flow rate
. 20 20 28 20
(£ Imin)

Filler | TIGFI |TIGFIL| TIGFI |TIGFIL| TENAL
metal L-T2 | -T2 | L-T2 | -T2 LOY

Currnet | 109 - | 135 - | 190 - | 128- | 99 -
(A) 175 | 196 | 215 | 199 | 137

Volts 11 - 9- | 22-| 9- 18 -

Range(V)| 13 10 23 10 20
Travel 6- | 6.2-]231-| 6.1 - 9 -
speed

(cm/min) | 13 11.1 | 395 | 10.1 14
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A3 A2 Fig. 49 YERE, A =23
Table 3o weRAH. 24 A 5
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B A2 A¥e Fgsat? g9
<& Ak (dissolved oxygen)= Al¥ e
2 AAE] o] HEIutS ofsiA oz M,
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Fig 4. Schematic S.S.C.C test procedure
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Table 3 S.S.C.C. test condition

Condition Content
Load .
o Static load (0.80y)
Condition

Post N2 purging for 20min
process |H2S saturation for 20min

5.0wt% NaCl+0.5wt.%
CH3COOH+Distilled water

. Solution 174 15" Gas bubbling
Environment .
20cc/min
Condition
Temperature R. T
Solution(pH) 27 - 40
Test period 720 hr.

b. GTAW + SMAW
Table 4 SSCC Test Result

Spec. pH Failure
Weld Process |Load
No. before| after | or not

c. GTAW

7 |GTAW| FCAW | 978 | 2.85 | 3.97 |[Not fail
8 |GTAW| FCAW | 972 | 2.85 | 3.94 |Not fail
9 |GTAW| FCAW | 972 | 2.85 | 3.94 |Not fail
10 FCAW 1107 | 2.85 | 3.96 |Not fail

12 FCAW 1125| 2.85 | 3.98 |Not fail

d. GTAW+FCAW
10mm Eojzl 9|9l d g (HAZ, Heat-affected Fig. 5 Specimen after S.S.C.C test
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