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WELCOME TO BILBAO!

CORROSION ON COUPLINGS AND HARDWARE

Antonio Soler (Product & Project Manager)

David Jiménez  (Technical Director) 
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CORROSION IN FLEXIBLE COUPLINGS

Corrosion Mechanisms:

a. Crevice corrosion

b. Pitting corrosion

c. Stress corrosion cracking (SCC)

d. Galvanic corrosion
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CORROSION IN FLEXIBLE COUPLINGS

Typical materials used in couplings:

For stainless steels in chloride solutions there 
is a linear relationship between pitting and 
crevice corrosion resistance and alloy 
chemistry as defined by the Pitting 
Resistance Equivalent number (PREN) and 
the Crevice Factor (CF). 

PREN = %Cr + 3.3*%Mo +16*%N

CF= %Cr +3*%Mo +15*%N
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To attain a CCT of 35°C in ferric chloride 
and therefore resist crevice corrosion 
in seawater, for duplex materials:

-- the PREN needs to be at least 40 

--the CF needs to be at least 35
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CORROSION IN FLEXIBLE COUPLINGS

Typical materials used in couplings:
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CORROSION IN FLEXIBLE COUPLINGS

Chloride Stress corrosion cracking (CSCC):
Main factors

Human factor:

--Bolt Material selection in RFQ ($$): 

2205 duplex/2507 super duplex Vs SS316

--Bolt assembly torque

--Couplings maintenance & 

racks leakings at SWRO site
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CORROSION IN FLEXIBLE COUPLINGS

Factors influencing negatively into the corrosion:

a. Chloride

b. Temperature

c. Humidity

d. Condensation

e. Biofouling

f. Tension control + Torque



8

CORROSION IN FLEXIBLE COUPLINGS

Preventing failures due to corrosion:

a. Material Selection for each component 

(housing, hardware, gasket)

b. Bolts design: 

Oval neck instead of carriage square neck to avoid 

stress concentration:

c. Coatings

d. Surface quality at the gasket seating area 

Machined pipe ends, and use peroxide cured EPDM 

gaskets

e. Installation procedure / tips: 

Respect max gaps & displacements, avoid pipe 

centerline misalignments, and bolts over torques

f. Preventive maintenance:  

cleaning and replace when corroded

g. Reuse of Fasteners:  

not recommended

h. Further measures:

Replace consumable parts (hardware and gaskets) as

needed.
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CORROSION IN FLEXIBLE COUPLINGS

Lessons learnt:
Duplex 2205 & superduplex 2507 bolting:

Rule of a thumb / guideline to avoid fasteners corrosion:
-fasteners (bolts+nut+washer) should have greater corrosion resistance than items being joined
(couplings housings cast). 
-The fastener should be made of the same or a more noble metal than the part to be fastened in order to
prevent failure of the fastener/bolt. 
Because the fastener has the smaller surface area.
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CORROSION IN FLEXIBLE COUPLINGS

Lessons learnt:
High pressure endcaps corrosion & piping:
-crevice corrosion
-microbiology influenced corrosion (MIC)
-fluid velocity corrosion (at endcaps)

Corroded casted CE8MN-SD endcap (at high pressure seawater & brine):
To use instead superduplex CE3MN (casted) or S32750 (2507) forged
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CORROSION IN FLEXIBLE COUPLINGS

Lessons learnt:
High pressure endcaps corrosion & piping:
-crevice corrosion
-microbiology influenced corrosion (MIC)



12

CORROSION IN FLEXIBLE COUPLINGS

Final conclusion:

S3C

1) Let’s take CARE of the couplings corrosion issues to improve our

designs.

2)  Let’s COMMUNICATE the corrosion risks to our Customers

3)  Let’s get and CELEBRATE the spare parts PO to replace the

corroded componts
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EventMobiCORROSION IN FLEXIBLE COUPLINGS

QUESTIONS TO THE AUDIENCE:
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EventMobiCORROSION IN FLEXIBLE COUPLINGS

QUESTIONS TO THE AUDIENCE   (choose one):

1) In a coupling bolting assembly, which corrosion mechanism starts first?

a) Pitting corrosion (detected by visual check)

b) Crevice corrosion (not easily detected)

2) The coupling hardware components (bolts, nuts, washers) in SWRO plants, 

independendtly of the material used and maintenance performed…:

a) last for all the SWRO plant life (~25-30 years approx.) ?

b) Are consumable components, like the gaskets, and need to be checked 

regularly and replaced when corroded ?

3) In high pressure SWRO piping, which grooved endcap

material would you recommend?

a) SS316 or duplex CE8MN /S32205

b) Super duplex 2507/S32750, CE3MN, or superior grade
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