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ABSTRACT A review of the differences between high-pH and near-neutral-pH stress corrosion

cracking of buried pipelines, influencing factors, and mechanisms has been made.

research in the future is also presented.
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Table 1 Comparison between IGSCC and TGSCC of pipeline(3°]

Pipeline IGSCC

TGSCC

Location

downstream of compressor
(b) Typically where discharge gas

temperature exceeds 35 C

Corrosive environment

used to simulate cracking are
concentrated 1 N carbonate/

bicarbonate of pH near 9.5

Crack morphology Intergranular

Crack orientation Longitudinal
Numerous surface cracks Yes

Linking of crack Yes

Patches of cracks Yes
Corrosion of crack faces No

Corrosion of pipe Usually not

Width of potential range
P/S potential, CCS

Temperature dependence

—722 mV

Crack appearance

of secondary corrosion

(a) Typically within 20 km

Laboratory solutions typically

Narrow(<100 mV)

Arrhenius behavior

Cracks show little evidence

(a) Not restricted to any
particular location

(b) Not dependence on gas
discharge temperature

Solution associated with cracking

in the field is dilute, low

conductivity, near neutral

pH trapped waters

Transgranular

Longitudinal

Yes

Yes

Yes

Yes

Sometimes

Probably(>100 mV) ~

Native potential

Not established

Crack with substantial

secondary corrosion
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Fig.1 Potential-pH region where SCC is observed for line
pipe steels in carbonate/bicarbonate solution at
167° F(75 C )33l
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Fig.2 Constant potential strain rate experiments showing
effect of strain rate on intergranular cracking for Ag—
15Pd alloy in a 1 mol/L KI solution and KCI solu-
tion. The overpotentials, 7, are referred to the re-
spective silver—silver halide standard electrode po-
tential. Detection limit denotes the minimum crack
velocity detectable with the techniques used in the
present work(44]
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Fig.3 Crack propagation rate versus strain rate for a
brass in Mattson’s solution (EGSCC) and in 1 mol/L
NaNO; solution(TGSCC)[#4]
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