
Corrosion Never Sleeps 

Useful References: 
Metal Corrosion in Boats, Nigel Warren (see also http://mgduff.co.uk/) 

https://www.corrosionsource.com/FreeContent/Handbook 

Boatwner’s Mechanical and Electrical Manual, Nigel Calder 

Boatowner’s Illustrated Electrical Handbook, Charlie Wing 

Surveying Yachts and Small Craft, Paul Stevens 

Testing Corrosion Protection Systems, FLUKE 

Marine Grounding Systems, Stan Honey 



 



Workshop Outline 
• Start Experiments! 

• Audience Survey & Ohm’s Law 

• Corrosion Quiz 

• 44 Year Corrosion Journey 

– 1975 P. Class Chain Plates - Shore Power in 2019 

• Upcoming Projects 
– Radios 

– Built in, on board corrosion measurement 

– Ultrasonic antifouling 

 

 

 



Ohm’s Law 



Quiz Practice: Japan 

(a) Japan has 35 islands, of which 12 
are inhabited. 

(b) Japan has 156 islands, of which 46 
are inhabited. 

(c) Japan has 2,154 islands, of which 243 
are inhabited. 

(d) Japan has 6,852 islands, of which 430 
are inhabited. 



Corrosion Quiz: Q1 
• Most Corrosion on boats is: 

(a) Stress Corrosion 

(b) Corrosion Fatigue 

(c) Intergranular Corrosion 

(d) Pitting 

(e) Electrolysis 

(f) Galvanic Corrosion 

(g) Oxidation in Air 

(h) Electrolytic Corrosion (Stray Current) 

(i) De-Alloying (e.g. dezincification) 

 

 



Corrosion Quiz: Q2 

• Anodes can be: 

(a) Magnesium in Fresh Water 

(b) Zinc or Aluminium in Salt Water 

(c) Iron (Fe) 

(d) All of the above, depending on the situation 

 

 



Corrosion Quiz: Q3 

• Anode’s size and shape matters: 
(a) Bigger is always better 

(b) More surface area Is better. 

(c) Too much anode destroys copper and bronze 

(d) Too much anode can rot wood and corrode 
aluminium. 

 

 



Corrosion Quiz: Q4 

• Because galvanic voltages are very small, anodes 
should: 

(a) be forward of the metal it protects. 

(b) be aft of the metal it protects. 

(c) last for years and years 

(d) Always definitely have good electrical connection. 

 

 



Corrosion Quiz: Q5 

• Because protective galvanic currents (electron 
flow)through the water are very small and 
water generally flows from bow to stern, the 
anodes should be positioned: 
(a) forward of the metal it protects. 

(b) aft of the metal it protects. 

(c) in line awarthships of the metal it protects. 

(d) Since electrons don’t “flow”, the field energy 
being instantly transferred from atom to atom, 
only distance is important; closer is better. 

 

 



Corrosion Quiz: Q6 

• Two Boats on Adjacent Swing Moorings: 
(a) Cannot cause corrosion between them. 

(b) Can cause corrosion between them. 

(c) Cannot usually cause corrosion between them. 

(d) Can only cause corrosion between them if both 
moored by chain. 

 

 



Corrosion Quiz: Q7 

• Stray Current (electrolytic)Corrosion: 

(a) Can happen in any marina even if not plugged in. 

(b) Is stopped by a RCD. 

(c) Is stopped by Galvanic Isolators. 

(d) Is stopped by Isolation Transformers. 

 

 



Corrosion Quiz: Q8 

• If underwater fittings are electrically bonded,: 

(a) They are protected by an anode. 

(b) They provide a good radio ground. 

(c) They are at risk from in-water voltage gradients. 

(d) They should be isolated from the boat’s DC 
Ground. 

 

 



Corrosion Quiz: Q9 

• The RCD in the marina: 

(a) Is only there to protect life, not the boat. 

(b) Will trip is there is a 12v DC leak to earth. 

(c) Stops battery chargers from causing corrosion. 

(d) Is better than an Isolation Transformer. 

 

 



Corrosion Quiz: Q10 

• Under Water: 

(a) Brass is OK. 

(b) Phosphor Bronze is OK. 

(c) Silicone Bronze is OK. 

(d) Aluminium Bronze is OK. 

 

 



Corrosion Quiz: Q11 

• Under Water: 

(a) 316 Stainless Steel is OK. 

(b) 316 Stainless Steel is OK with an anode. 

(c) 316 Stainless Steel can pit with or without an 
anode. 

(d) 316 Stainless Steel can crevice corrode even with 
an anode. 

 

 



Corrosion Quiz: Q12 

• I should be glad if my anodes: 

(a) last for ages. 

(b) erode evenly over time 

(c) disappear quickly 

(d) are now aluminium alloy 

 



Corrosion Quiz: Q1 
• Most Corrosion on boats is: 

(a) Stress Corrosion  e.g Chainplates 
(b) Corrosion Fatigue: Anything Shaking 
                             24*60*60/3=28,800*30=864000 
(a) Intergranular Corrosion  Crystal Structure Level 
(b) Pitting  
(c) Electrolysis   Not a form of Corrosion 

(d)Galvanic Corrosion 
(e) Oxidation in Air  

(f) Electrolytic Corrosion (Stray Current) 
(g) De-Alloying (e.g. dezincification) 
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Metal Corrosion in Boats 2006 

Nigel Warren’s words: 



 



 



 



Corrosion Quiz: Q2 

• Anodes can be: 

(a) Magnesium in Fresh Water 

(b) Zinc or Aluminium in Salt Water 

(c) Iron (Fe) 

(d) All of the above, depending on the situation 

 

 



Corrosion Quiz: Q3 

• Anode size and shape matters: 
(a) Bigger is always better 

(b) More surface area Is better. 

(c) Too much anode destroys stainless and bronze 

(d) Too much anode can rot wood and corrode 
aluminium. 

 

 



Corrosion Quiz: Q4 

• Because galvanic voltages are very small, anodes 
should: 

(a) be forward of the metal it protects. 

(b) be aft of the metal it protects. 

(c) last for years and years 

(d) always definitely have good electrical connection. 

 

 



Corrosion Quiz: Q5 

• Because protective galvanic currents (electron 
flows)through the water are very small and water 
generally flows from bow to stern, the anodes 
should be positioned: 
(a) forward of the metal it protects. 

(b) aft of the metal it protects. 

(c) to port or starboard of the metal it protects. 

(d) Since electrons don’t “flow”, the field energy being 
instantly transferred from atom to atom, only 
distance is important; closer to the metal it 
protects is better. 

 

 



Corrosion Quiz: Q6 

• Two Boats on Adjacent Swing Moorings: 
(a) Cannot cause corrosion between them. 

(b) Can cause corrosion between them. 

(c) Cannot usually cause corrosion between them. 

(d) Can only cause corrosion between them if both 
are moored by chain. 

 

 



Corrosion Quiz: Q7 
• Stray Current (electrolytic)Corrosion: 

(a) Can happen in any marina even if not plugged in. 

(b) Is stopped by a RCD. 

(c) Is stopped by Galvanic Isolators. 

(d) Is stopped by Isolation Transformers. 

 

 



Corrosion Quiz: Q8 

• If underwater fittings are electrically bonded,: 

(a) They are protected by an anode. 

(b) They provide a good radio ground. 

(c) They are at risk from in-water voltage 
gradients. 

(d) They should be isolated from the boat’s DC 
Ground. 

 

 



Corrosion Quiz: Q9 

• The RCD in the marina: 

(a) Is only there to protect life, not the boat. 

(b) Will trip is there is a 12v DC leak to earth. 

(c) Stops battery chargers from causing corrosion. 

(d) Is better than an Isolation Transformer. 

 

 



 



 



 



RCD Regulations 

In summary:  
‘High sensitivity’ RCDs, rated 30 mA or even 10 mA, are designed to 

disconnect the supply within 40 milliseconds when passing 5 times 
its rated residual current and within 300ms at rated tripping current 
to protect the user. 

Electricity (Safety) Regulations 2010 
24Electrically unsafe RCDs 
(6) Where an RCD is required by AS/NZS 3000 to be installed to protect 

children from the risk of electric shock from direct contact, the RCD 
is deemed to be electrically unsafe if— 
(a)it has a rated residual current exceeding 10 milliamperes; or 
(b)it has a rated residual current of 10 milliamperes or less but— 

(i) it does not interrupt the current in all live conductors within— 
(A) 300 milliseconds when passing its rated residual current; or 
(B)40 milliseconds when passing 5 times its rated residual current; or 

 
 



 



 



• Under Water: 

(a) Brass is OK. 

(b) Phosphor Bronze is OK. 

(c) Silicone Bronze is OK. (Maybe) 

(d) Aluminium Bronze is OK. 

 

 

Corrosion Quiz: Q10 



 

www.yachtingmonthly.com 



Corrosion Quiz: Q11 

• Under Water: 

(a) 316 Stainless Steel is OK. 

(b) 316 Stainless Steel is OK with an anode. 

(c) 316 Stainless Steel can pit with or without an 
anode. 

(d) 316 Stainless Steel can crevice corrode even 
with an anode. 

 

 





 



Corrosion Quiz: Q12 

• I should be glad if my anodes: 

(a) last for ages. 

(b) erode evenly over time 

(c) disappear quickly 

(d) are now aluminium alloy 

 

Corrosion Quiz End 



 



 



 



 



Experiment Time: 
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$US 88.33 $NZ 137 



 



 



 



 



Upcoming Projects 
– Radios 

Images from West Marine “Marine Grounding Stystems” 

by Stan Honey 1996 

 

 

 

 

 

 0.15 uF ceramic capacitors 

 

 

– Built in, on board corrosion measurement 

 

– Ultrasonic antifouling 

Thanks for taking part. 
Andrew 


