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Background 
 MNZ rules require the material of Seacocks and through-hull fittings to be ductile 

Maritime Rules Part 40A 

40A.35 Inlets, discharge and sea water piping: 

(5) Fittings attached to the shell, and the seacock or valve required by rule 40A.35(1) must 

be of steel, bronze, or other ductile material acceptable to a surveyor. 

MR 40C and 40D have similar clauses. 

 Wording Shell fittings is used in this document for seacocks and through-hull fittings required by 
rule 40A.35(1) and the like in this document for brevity. 

 Steel or bronze are common material for these fittings. In New Zealand, it’s not uncommon we see 
non-metallic shell fittings being used on ships, especially smaller boats. 

 MNZ was requested by surveyors to provide guidance on use of non-metallic shell fittings in relation 
to the above rule requirements. 

 Initially a General Exemption was considered, but afterwards it’s considered more appropriate as a 
Position Statement as the existing rule does not actually prohibit the use of non-metallic materials. 

Purpose / Application 
The purpose of this document is to provide interpretation of ductile material for shell fittings. 

As 40A.35(1), which is referred to by 40A.35, applies to ships of less than 24m in length, the same ship 
length range applies in this document. 

Analysis 

What property of material are the rules concerned about? 

While fire safety properties, i.e. fire resisting / retarding, are sometime also important, in this case, i.e. 
specifically for shell fittings alone in relation to 40A.35, the key word is ductile. It’s not fire – fire safety is 
covered by other rule provisions, e.g. when the fittings are in areas of major fire hazard or similar. 
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What is ductility? 

 Ductility 

Ductility is the solid material's ability to deform under tensile stress; this is often characterized by the 
material's ability to be stretched into a wire. Ductile materials are those which could show plastic 
deformation. 

 Ductility vs. malleability 

Malleability is similar to ductility but it’s under compressive stress rather than tensile stress. A ductile 
material is not necessarily malleable. 

 Ductility vs. brittleness 

Brittleness is the opposite of ductility. Ductile materials can be actually drawn or bent before it 
reaches its fracture point. Brittle materials fracture before yield point but ductile materials go beyond 
yield point. 

 Ductility vs. (impact) toughness1 

Toughness is the amount of energy that can be absorbed by a material before it breaks. Ductility is 
the amount of deformation that can occur (until it breaks) when a material is put under (tensile) 
stress. 

Toughness, and impact strength are interchangeable in this document. Toughness can be 
measured in terms of impact energy. 

 Is ductile material necessarily metallic material? 

While most of the time when talking about ductility we are talking about metallic materials, ductile 
material is not necessarily metallic. 

 Examples of metallic and non-metallic ductile material as well as brittle material 

 Ductile Brittle 

Metallic Steel, copper, aluminium, nodular cast iron Grey cast iron 

Non-metallic Nylon, polypropylene, polyethylene Ceramic, glass, polystyrene 

 Ductility / toughness / strength 

In order to be tough, a material must be both strong and ductile. 

 A ductile material becomes brittle under certain temperatures (the so called ductile-brittle transition 
temperature). That means, generally speaking, there is no material which is categorically ductile. 

 Ductility/malleability, ductility/toughness are closely related/relevant but are different. Having one 
property doesn’t mean having the other. 

 Cast iron is not necessarily brittle material – some nodular cast iron could be ductile. 

Possible origin of the wording ‘Steel, bronze or approved ductile material’ 

An early occurrence of this wording was in SOLAS 1948 - 

Cocks or valves of more than 3 inches bore (or 76 millimetres) for main and auxiliary sea inlets and 

                         
1 Strictly speaking, toughness doesn’t only mean impact toughness. But in this document, the term 
toughness is used for impact toughness. 



_______________________________________________________________________________________________________________ 
 
The intent of this interim technical note (ITN) is to provide clarification in respect of the application of rules 

where the meaning is unclear or conflicting. ITNs provide supporting information on specific technical 

issues or areas related to maritime rules. The material in this ITN should not be treated as a substitute for 

the rules, which are the law. This ITN may be replaced with or clarified by operational guidance or an 

advisory circular at a later date.  Any future guidance is unlikely to apply retrospectively, unless over-riding 

safety concerns become apparent. 

Non-metallic seacocks and through-hull fittings (March 2018) Page 3 of 5 

discharges in connection with machinery shall be of steel or bronze as applicable, or other approved 
ductile material. 

There are now widely seen exactly identical wordings in current SOLAS convention and class rules - 
presumably all from the same origin. 

Cases where ductile materials are required by rules and conventions 

 Valve on collision bulkhead 

 Shell fittings and valves for inlets and discharges 

 Terminal fittings at cargo loading stations for Oil Tankers 

 Refrigeration Systems 

 Materials exposed to low sea-water temperature (e.g. Ice operation) 

All these cases are closely related to the need of a material’s property to withstand impact and/or of low 
temperature toughness. Basically, in practical terms, they are all about toughness which is expressed in 
terms of impact energy. 

Further analysis 

As we can see the clause and wording probably came from early version of SOLAS, and considering the 
cases where ‘ductile material’ is required, it’s not unreasonable to conclude that the wording ductile does 
not in a strict sense mean ductility itself but instead impact strength. The reason is only impact strength 
(toughness) rather than ductility is something that is directly related to the material’s ability to withstand 
impact or collision. From its definition, the ability to deform without crack, ductility alone should not be the 
property that the rules are after. In the meantime, ductility can be assured with toughness (in terms of 
impact energy). 

Practicable approach 
ISO 9093-2:20022 Small craft – Seacocks and through-hull fittings – Part 2: Non-metallic provides 
prescriptive requirements on mechanical properties of non-metallic materials used for shell fittings, 
including3 

 Tensile strength 

 Flexural modulus 

 Impact strength 

It’s considered that these mechanical properties adequately cover the ductility of material that is required 

for the shell fittings. 

Conclusion / interpretation 
 For the purpose of interpreting 40A.35, and similar clauses in other rule parts, and the use of non-

metallic shell fittings, it’s acceptable to apply the requirements of ISO 9093-2:2002 for ships of less 
than 24m in length. 

                         
2 As the standards evolve, latest version of the standard at the time of reading is recommended. 
3 At room temperature. There are more requirements including storage temperature and operating tests below and 
above room temperature. 
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 Alternatively, for ships of less than 24m in length, where exist and applicable, classification rules 
could also be considered and accepted. 

Appendix: A sample of certificate of non-metallic seacocks and through-hull fittings4 (3 pages)

                         
4 According to BV’s certification framework, this is only a type approval certificate. As indicated by 5.3 of the 
Schedule of Approval, the individual valves and fittings (or a batch) require separate product certificates.  
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Further information on this note may be obtained from: 

Technical, Environmental & Navigation team 

Maritime New Zealand 

Level 11, 

1 Grey Street 

Wellington 6011 

New Zealand (toll free): 0508 225 522 
Calling from outside New Zealand: +64 4 473 0111 

Email: domestic.operations@maritimenz.govt.nz 

 

 

 

 

 

 

 

 

 

 

 

 








	ITN-02-18_Non-metallic seacocks and through-hull fittings_20 March 2018
	ITN-02-18_Non-metallic seacocks and through-hull fittings_Appendix

