Annual Conference of the
Australasian Corrosion
Association 2017

Corrosion and Prevention 2017

Sydney, Australia
12 - 15 November 2017

Volume 1 of 2

ISBN: 978-1-5108-5699-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2017) by Australasian Corrosion Association
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact Australasian Corrosion Association
at the address below.

Australasian Corrosion Association
P.O. Box 112 Kerrimuir

Victoria 3129

Australia

Phone: 61 3 9890 4833
Fax: 61 3 9890 7866

aca@corrosion.com.au

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1

Corrosion Prevention Coatings: From Noah’s Ark to NanoteChnology..........cccceveveieicisieii e 1
Brian Skerry

The Advantages of Heat ReSISTANt COMPOSITES ........coueiiiiiriiiteieieie ettt bbbttt b e et ene st sbenas 19
Miles Buckhurst

Controlling Corrosion With CREMISTIY .........ciiiiiiiiie ettt be b e s b et et e e e neebeebesbessenbeeeneeneanea 24
Maria Forsyth

Effective Corrosion Management Of Reinforced CONCIete ASSELS.......coviiiiiiiiieiieieeseee e 34
Peter Robery

Corrosion Of EMErging IMaterialsS. .........c.oovoiiiiiiiie ettt ettt st e st et e e e neeteebeebesbenbeseeneeseaneas 45
Nick Birbilis

The Synergism of Electrochemical And Mechanical Factors in Materials Degreadation .............cccccocveviviinevienicieennne, 53

Jing-Li Luo
Measurement of Aluminum Oxide Film in Situ During Anodization of Aluminum by Fabry-Pérot

=] =T o]0 1=] 4 Y OSSOSOV 68
Khaled Habib

Comprehending Coating Adhesion: Part 1: To Stick or NOt t0 SICK? ........cooooiiiiiiiiic e 76
Robert Francis

Comprehending Coating Adhesion: Part 2: Pull-off Adhesion TeStiNG ..........ccoceverieiiiiiiiiiie e 83
Robert Francis

Lifecycle Cost Study for Maintenance Painting at Coal EXport Terminal ...t 91
Mike Rutherford

Protecting Underground Structures against Corrosion - The Role of Stainless Steels ... 99
Les Boulton

Restoration Considerations for Metal ROOT STFUCTUIES ...........ociiiiiiiiiiiicece et 109
Ricardo Cardoso

Impact of Path Dependence on Corrosion of Commercial and Military SyStems...........ccocevvviiieiiiicieseneseeee e 121
George Keller

Infrastructural Health Monitoring Using Corrosion Sensors: Past, Present and FULUre...........ccccovviiencicencnenn 130
Mike Yongjun Tan

Marine Asset Protection Systems - Cathodic Protection and Marine Pile Wraps Working Together ....................... 139
Wayne Thomson

Gamification of Training for Specifying Inspection and Remediation of Concrete Structures............ccoceveeeveirrnenn. 146
William Ward

What Does ""CP"* Mean NOwW for Steel in CONCIELE?........ccviiiiiiiiiii s 155
Warren Green

Polarisation Resistance and Corrosion of Steel in SOil Medial............cooiiiiiiiiiii e 167
James Cull

Concrete Durability Assessment of a Concrete Gravity Structure on Australia’s North West Shelf........................ 175
Andrew Peek

Effectively Capture In-Field Data — A New Way Forward for Protective Coatings Projects .......ccccocvvcvneverieiennnne. 186
Justin Rigby

Gippsland Water Factory — A Case StUAY OVEE 3 YEAIS ......cviiiuirieieieieeiesiestesie et e siesteste e seesee e saestestesaeeesessessessenes 193
Justin Rigby

Cathodic Protection Criteria for Stray Current Affected Pipelines...........ocovviiiiiniiicciiceces 201
Brian Martin

Corrosion Mechanism for Stray Current Affected Cathodically Protected Pipelines...........ccccooeoviiniiinenciiincnenn, 211
Brian Martin

Findings of a 7 Year Field Study of Concrete Sewer Pipe COFTOSION..........ccociiiiiiiieiieee et 218
Tony Wells

Modelling the Electrokinetics of Concrete Steel Reinforcement CorroSion ...........coccovviiiiinoieieiene e 230
Harvey Flitt

Water-borne Inorganic Zinc Silicate: TWO NZ BFIOGES ........ceveiiiiiiiniiiciiiinsreee e 235
Willie Mandeno

Corrosion of Steels under Low D.O. Concentration and Elevated Temperature..........c.ccocooereeienineneneneisesesee 243
Robert Melchers

The Entrance Bridge: Deterioration and Remediation Challenges............ccoeiiiiiiiiiiiiie e 253

Michael Karlaftis



The Influence of Soil Moisture on the Corrosion of Mild Steel iN Clays..........ccoioiiiiiiiiie e 270
Robert Petersen

The Effect of Coastal Seawater Temperature on Corrosion of Steel with Different Carbon Contents..................... 280
Robert Jeffrey

Effect of Water Vapour on Oxidation Behaviour of Ni-Cr Alloys in CO, Atmosphere at 650°C...........cccccoevveivinnnne. 288
Yun Xie

An Investigation into the Correlation between Half Cell, Current Injection Testing and the Current

REQUITEA 10 PFOTECTION ...ttt bt b bt b et h b e bt bbbt s b e bt e bt e bt st eb e e et et e ab e b 300
Jack Mclean

Effects of Ti and Al on Corrosion of Ni-20Cr and Ni-30Cr Alloys in Dry COy, Gas ......ccoevuerereeieenienieneeeeeeesieseeeas 310

Thuan Nguyen
Electrochemical and Static HPHT Study of Porphyrin Derivatives as Effective Corrosion Inhibitor

for N80 Steel in Sweet COrroSion ENVIFONMENT .........c.ooiiiiiiiiieiie bbbt 317
Ambrish Singh

Improving Corrosion Resistance of Monel 400 Alloy by CVD Graphene Coating ..........c.ccocevereiiineneneneieesceee 325
Sanjid Ahmed

Accurate Assessment of Instantaneous COrroSION RALES. ........ccoiiiiiiiiieeie ettt sae 329
Anthony Betts

Natural Fresh and Salt Water Immersion Corrosion Trials of Composite Aluminium Syntactic Foams.................. 342
Igor Chaves

Long-Term Marine Immersion Corrosion Field Trials of Simulated Steel Weld HAZ.............coccooiviiiiiiicciciicie, 350

Simon Krismer
Comparative Marine Immersion Corrosion of Ship Construction Steels Exposed in Arctic and

TEMPEIATE WALETS ...t bbb bbbt et E e e bt bt e bR e e bt eh b e bt b e e bt e be e b e s b e e b sbe e b e nbeen 360
Boris Chernov

Long-term Marine Pitting Corrosion of AIMgSi Aluminium AlIOYS.........ccooiiiiiiiiie e 370
Mengxia Liang

Assessing the Origins of Corrosion 0N StAINIESS STEEIS ........c.ciiiiiiiiieee e 381
Guilherme Sander

Addressing the Challenges of Accelerated Low Water Corrosion at The Port of Melbourne ...........cccccoceveviiiiiennne 388
Jack Mclean

Condition and Risk Assessment of Griffith G4 Sewer RiSiNg Main ...........cccoiiiiiiiiiiii e 397
Andrew Hackett

Traction Stray Current Mitigation SYSTEIMS .. ....co.i ittt sttt e b ste st e e e e eseeseaneseesaen 412
Richard Brodribb

Using Thermoplastics for Infrastructure Protection in Marine and other Challenging Environments..................... 422
Timothy Davison

Stray Current Corrosion Detection — The Use of Penetration Probes ... 433
Bertil Sandberg

Corrosion Inhibition of HY80 with La(trans-4OHCin); & Imidazolinium-trans-40OHCiN...........cccocviiiiiiiicnenn 445
Rainier Catubig

VOLUME 2

Studies of the Microbiologically Influenced Corrosion of Stainless Steel Alloys by Sulphate Reducing

S F o1 (=T - TSSOSO PO ST UTUPPPSRPRPR 455
Scott Wade

Novel Smart-Release Chrome-Free Inhibiting Pigments from Lab Investigation to Industrial Coatings ................. 470
Patrick Dodds

An Investigation into the Atmospheric Corrosion of Brass Using Sodium Chloride-Containing Water

D] 0] ] -] iSRS 476
Alex Nielsen

Challenges and Opportunities for Chromium Free Inhibitors for Galvanised Steel ... 483
Oumaima Gharbi

Determination of the Long-Term Corrosion Resistance of PEO-coated Magnesium Alloys: A Review.................... 490

Derek Northwood
A Review on the Passivation Ability of Nanostructured Steel Surfaces Created by Nanocrystallization

LI (=5 L 15T 0 USRS 504
Majid Laleh
Challenges with Designing Retrofit Cathodic Protection Systems in Petrochemical Complexes..........cc.ccocevvevivrnnenn. 513

Chee Kong Chan



Importance of Accurate Pipeline Corrosion Diagnosis for Optimized Corrosion Management............c.ccccccceverrnene 525
Steven Loftus

A Novel Flow Loop for Testing the Susceptibility of Materials to Stress Corrosion Cracking..........ccoceevvveeiicennan 538
Rihan Rihan

Judiciously Classifying Exposure Environments for Concrete and Steel .........coovveviiiiiieie e 548
Narendra Tripathi

Avrtificial Intelligence Assisted CONAition ASSESSIMENT .........cviiiiiiiiieie ettt se e sbeane 555
Will Nash

Remaining Life Estimates Using Monte Carlo Simulation & Weibull Survival Analysis ............ccccooiiiiineiiiniencnn. 561
Amy Spark

Effect of Ni-Re Diffusion Barrier on Ni-Al Coating Structure and its Oxidation in Dry CO, Gas at

B50°C ettt bbb E b E bR R £ £ b bR AR E bbb R R £ £ £ b bR AR E bbb R Rt E bbbttt b bbb 572
Meifeng Li

Research Integrity in CorroSion RESEANCH .........c.cciiiiiicicc et sb e bt a e neebesbeneen 579
Anthony Betts

An Overview of Corrosion Protection Provided by Carbon Fibre Reinforced Polymer Bonded on

T aY (o] got=To W @o] o To] =1 (- OSSOSO 592
Aifang Wei

Approaches to Overcoming Ongoing Pipeline Corrosion Monitoring Challenges...........ccocvcvieiiinieniinineneceee 601
Ke Wang

Influence of Biodiesel on Corrosion by Bacillus MegateriUm ...........ccoeiiiiiiiiieicieece e 608
Yustina Pusparizkita

In Situ Scanning Kelvin Probe Study of Cathodic Disbondment on Trivalent Chromium Coated Steel................... 621
James Edy

Evaluation of the Surface Topography of Corroded Old Cast Iron PIPeS.........cccoouiiiiiiieiineieeie e 633
Zohreh Soltani Asadi

Blue Green Water Corrosion of Copper Piping - 15 YEAIS ON.......cccouiiiiiiiiiinieiieieese sttt sre e e 641
Sarah Furman

Corrosion Mitigation of Ageing Buried Steel Pipelines in Metropolitan Sydney ............ccoccovevviieiiiiiieneneneieece s 651

Jim Galanos
Comparison of Corrosion in Different Paint Defects, Material and Orientation Following Prohesion

ST 1L oo [ =T 4 Vo OO OO SR U TR POUSOPROP 658
Steven Knight

An Overview of Techniques for Measuring the Interaction Between Erosion and Corrosion............ccocceceeeveeecnennnne 670
Yunze Xu

Qualification of High-Temperature Protective Coatings on Offshore Pipelines ... 682
Jane Lim

Pitting in Wind Turbine Gearboxes: COrrosSion 0F FAtiQUE? ..........cccoviieiiiiiiiieiee et sve st re v snes 695
Amy Spark

Strategic Inspection and Repair Procedure Formalised for Repairs to a Major Marine CompleX..........cocccceveennene. 703
Inamullah Khan

Surface Preparation Applied to Shipyard using Desiccant Dryers: Desigh and Energy Considerations................... 716
Gordon Lacey

High-Current Pipeline Cathodic Protection Design - Achieving 0.35 OHM Loop Resistance Onshore..................... 730
Nick Doblo

Cathodic Protection at Australia’s Largest LPG Storage FacCility .........ccccociviiiiiiiciiiccicee e 737
David Sunjaya

Experience of Stainless Steel as a Structural Material in Civil INfrastruCtUre............ccocoiiiiiiiiiineceee 744
Jonathan McCray

Hot Dip Galvanizing of Quench and Tempered Structural Grade Specialty Steels..........ccocooiiiiiiiiiiininciceeeen 756
Will McLean

On the Hydrogen-induced CorrosSion OF AIST 410 ..ot ettt resae e e 770
Sebastian Thomas

Using Intumescent Coatings to Achieve Building Code Compliance on Steel Structures ...........cccoceeveiveneviieesnnn, 777
Allan Jowsey

ICCP Advances for Major WHarf REPAIT ..ottt sb e e 784
lan Godson

Modelling a Retrofit CP System for an Above Ground Tank, a Methodology and Implementation ......................... 794
Seyed Mostafavi

Addressing Sheet Pile MIC Fresh Water Corrosion on Ohau Diversion Wall.............cccocooiininiiisininieneeescseine 801

Raed El Sarraf



Unleashed - Growth in the Use of Rope Access in Corrosion Mitigation and Repair...........ccooeoeeieienenciciseneees 814

Andy Caddy

DC Traction Electrolysis Modelling of a Reinforced Concrete Retaining Wall .............ccccoiiiiiiiiiiineneeceen 820
Adrian Vinnell

Case Study: Remote In-field Environment and Corrosion MONITOFING .........ccoeeiiieiiiiiiieie e 835

Aaron Sudholz
The Use of Epoxy and Polymer Modified Cementitious Coatings to Re-Line Old Concrete and Brick

MaNhO0les aNd SEWET STIUCTUIES ........cviviiiiiiiieser et et nn e 845
David Johnstone

Case Study: Condition Assessment of Aged Utility Pipes in Underground MINEs..........cocooeiiiieiiieneneneeee e 853
Vahid Afshari

A New Class of Polymer Linings — Commonly Used Systems Become Outdated in Favour of Instant

Gratification and Reliable RESIOFALION ..o 860
Nick Subotsch

Practical Examples for the Management of ASSets With COrTOSION.........ccociiiiiiiiiini e 867
Torrill Pape

Deployment of Smart Ultrasonic Sensors for Internal Corrosion Monitoring using Internet of Things................... 877
Nestor Sequera

Corrosion Behaviour of Pipes in Soil and in Simulated Soil SOIULION ..........cccoeiiiiiieiice e 892
Chun-Qing Li

Epoxy Based Materials for Elevated Temperature End Uses: What Do We Really KNOW?..........ccccoovveneiiiiencne, 904
Surojit B. Mukherjee

Fast Curing Polycyclaming Cured Tank LININGS.........cociiiiiriieiieiecsiesie ettt sne e 911
M. Winter

Investigation of Corrosion Effect on Underground Metal PIPes ..o 920
Weigang Wang

Electropolymerisation of Aniline on Alkaline Pre-Treated Magnesium Alloy and Corrosion

EVAIUBLION ...t bbb e bbbt b h R b e bt b e bRt b e bt n et n e 931
Asif Baloch

Gas Arrestors Trus & the Validity of Assumptions about Lighting Damage .........ccccevveiieneiiiieiesise e 935
Graeme Gummow

Qualifying Tank Coatings for Broad Service Capabilities.........ocooiiiiiiiiiiiie e 947

Stephen Bowditch
Author Index





