
CORROSION PROTECTION GUIDE

ISO 12944 · 1461 · 7599

FASTENERS · REV. 2026

CORROSION PROTECTION · COATING THICKNESS

Bare Carbon Steel,
HDG, Aluminium Alloy &
Fasteners — Corrosion
Protection Requirements
ISO 12944-5:2019 / ISO 1461:2022 / ISO 7599:2018 / ISO 10684 · 17668 · 3506 · 9227 —

Engineering Reference

This guide organizes corrosion-protection selection data for bare carbon steel, painting over hot-dip galvanized
(HDG) steel, aluminium alloy and fasteners per current ISO standards. Bare carbon steel follows ISO 12944-5:2019

Table B.2 / Annex C; painting over HDG follows Table B.3 / Annex D (G-series) — different substrates, different tables,

which must not share one thickness matrix. The overall life of HDG + coating (Duplex) comes from zinc–coating

synergy: the coating slows zinc consumption, and the remaining zinc keeps protecting the steel after the coating is

damaged. Fasteners are selected per their own product standards and salt-spray performance, not by copying the

structural thickness tables.

01 Aluminium Alloy Coating Selection

SELECTION BOUNDARY

There are film-thickness classes for aluminium alloy, but no international standard table directly converts ISO 12944's C1–CX

into fixed aluminium film thicknesses. ISO 12944 applies to steel structures; for aluminium the C grade is only an
environmental-severity label. The project spec must state the aluminium grade/temper, surface-treatment route, thickness

class, sealing or pretreatment, coating system and performance verification together.

1.1 Anodizing Thickness Classes & Environment Guidance

ISO 7599:2018 decorative/protective anodizing thickness classes and engineering mapping. AA5/10/15/20/25 are standard thickness

classes; the C1–CX correspondence here is a conservative engineering recommendation, not a normative conversion from ISO 12944 or
ISO 7599.

ENV. TYPICAL ENVIRONMENT

RECOMMENDED

CLASS

NOMINAL

ΜM USE BOUNDARY

C1 Dry, clean indoor AA5–AA10 5–10 Decorative or light protection; confirm by
appearance, abrasion and cleaning method



ENV. TYPICAL ENVIRONMENT

RECOMMENDED

CLASS

NOMINAL

ΜM USE BOUNDARY

C2 Low-pollution indoor or
mild outdoor

AA10–AA15 10–15 For long-term outdoor appearance prefer AA15
and specify sealing quality

C3 Ordinary urban, light
industry or medium-
humidity outdoor

AA15 15 Common starting point for architectural
exterior; edges, drainage and dissimilar-metal
isolation equally critical

C4 High-humidity industrial,
coastal salt spray but not
direct splash

AA20 20 Raise to AA20; verify alloy suitability, sealing
and maintenance regime

C5 Heavy salt spray, heavy
industry or long-term high
humidity

AA25 25 AA25 is only a thickness starting point; it
cannot replace surface quality, sealing and
corrosion verification

CX Extreme marine, strong
chlorides, severe
splash/deposition

AA25 +

dedicated

≥25
(project)

Do not judge conformance by thickness alone;
usually needs organic coating, a dedicated
system or exposure/lab evidence

Important boundary: the AA classes above are anodizing thickness classes, not organic-coating NDFT. Anodizing durability also
depends on alloy composition, layer uniformity, sealing quality, post-machining / cut-edge treatment, water traps and galvanic-

corrosion control. QUALANOD public data indicates typical loss of architectural anodizing in urban environments is about 0.2–

0.4 µm/yr, with higher loss at heavily polluted steel-industry sites; initial thickness alone cannot replace environment and
maintenance assessment.

1.2 Powder / Liquid Organic Coatings: Thickness Should Not Be Set by C Grade Alone

ENV. SYSTEM CHOICE PROFESSIONAL WORDING FOR THICKNESS

C1–C2 An approved single-layer architectural
coating is usually a starting point

Specify NDFT per the approved system and manufacturer TDS; do
not substitute steel Annex C/D values

C3 Qualified chemical pretreatment +
architectural-grade powder/liquid coating

Specify minimum NDFT, adhesion, cure conditions and weathering
class; include edges and drainage in acceptance

C4 Enhanced pretreatment; for coastal
projects consider QUALICOAT SEASIDE or a
pre-anodized route

Thickness is only one parameter; also require filiform-corrosion,
salt-spray/humidity and adhesion evidence

C5–CX Prefer a validated multi-layer or dedicated
system, confirmed in writing by the system
supplier

No universal single NDFT; determine case by case from exposure,
alloy, pretreatment, number of coats and target life

Why no single value: QUALICOAT / EN 12206-1 targets architectural aluminium organic coatings and controls not only thickness but also
substrate, pretreatment, coating approval, cure, adhesion, humidity resistance, salt spray, filiform corrosion and weathering. ISO

2360:2017 can measure non-conductive coatings on aluminium by the eddy-current method. For C5/CX, merely thickening powder

coating without pretreatment and performance evidence is not professional.



1.3 Suggested Procurement / Drawing Specification Wording

ANODIZING EXAMPLE

Aluminium alloy [grade/temper], architectural anodizing to ISO 7599:2018, thickness class AA20

(or AA25), fully sealed; appearance, local/mean thickness, sealing quality and acceptance

sampling as specified; isolate from dissimilar metals and prevent water traps.

ORGANIC COATING EXAMPLE

Aluminium alloy [grade/temper], pretreatment and powder/liquid coating to EN 12206-1 / current

QUALICOAT-approved system; exposure reference [C3/C4/C5/CX]; NDFT and number of coats strictly

per approved system TDS; include adhesion, cure, humidity, salt-spray/filiform-corrosion and

weathering evidence appropriate to the exposure.

Acceptance: organic-coating thickness on aluminium may be measured by the amplitude-sensitive eddy-current method of ISO

2360:2017; anodized films should be accepted per the relevant measurement and sealing-quality methods referenced by ISO 7599.

Different measurement methods, curvature, edges and roughness affect readings; specify calibration and sampling-point rules in the
inspection plan.

02 HDG-only by Corrosion Category

SELECTION BOUNDARY

ISO does not give a direct rule for "how many µm for C1/C2/C3/C4/C5/CX when HDG alone". ISO 1461:2022 specifies minimum
local/mean hot-dip galvanized thickness graded by steel thickness; ISO 12944-2 / ISO 9223 define environmental corrosivity

and metal corrosion rates; ISO 14713-1 provides the zinc-coating corrosion-resistance and life-assessment approach.

Therefore HDG-only C1–CX thickness should be set by zinc thickness, the local zinc corrosion rate, the target maintenance

period and manufacturability.

ISO RULES & ENGINEERING CONVERSION LOGIC — S2/S4/S33/S34 are ISO logic; S21/S30/S31/S35/S36 are

industry-authority / professional-body cross-calibration

SOURCE / SYSTEM ACTUAL RULE OR METHOD MUST NOT BE READ AS

ISO 1461:2022 Gives HDG product requirements for fabricated iron and
steel articles; minimum local/mean zinc thickness for
articles not centrifuged is set by steel thickness.

Not a C1–CX environmental-grade
thickness table; 85 µm is the standard
mean minimum for >6 mm steel.

ISO 12944-2 /

ISO 9223

Define atmospheric corrosivity and metal corrosion-rate
categories; the annual zinc corrosion rate can be an input
for HDG life estimation.

Do not directly prescribe how much HDG
thickness a given C grade must use.

ISO 14713-1 Used for zinc-coating corrosion-protection design and
durability assessment — core inputs are zinc thickness,
environmental corrosion rate, design detailing and
maintenance.

For engineering judgement; does not
replace ISO 1461 product acceptance.



SOURCE / SYSTEM ACTUAL RULE OR METHOD MUST NOT BE READ AS

AGA / GA / ZCLP AGA Time to First Maintenance, GA corrosion map /
atmospheric corrosion and the Zinc Coating Life
Predictor all judge HDG life from "zinc thickness +
environmental corrosion rate/model".

Cross-validation for C1–CX guidance; NSS
hours should not be used to convert HDG-
only life.

HDG-only recommended thickness by corrosion grade — ISO gives no mandatory C1–CX thickness; the table

below is engineering guidance cross-calibrated from ISO 9223 / 14713 corrosion-rate logic and

AGA/GA/ZCLP material

CORR.

ZINC CORROSION

RATE REF.

ΜM/YEAR

HDG-ONLY RECOMMENDED THICKNESS

/ SPEC NOTES

C1 ≤0.1 ISO 1461 Table 3 default minimum is
enough; usually no extra thickness for
corrosion resistance.

Indoor dry: HDG is usually far above need; control by
appearance, storage white rust and fit dimensions.

C2 >0.1–0.7 ISO 1461 Table 3 default minimum is
usually usable; for outdoor long-term
low maintenance prefer ≥55–70 µm,
thick sections naturally reach 85 µm.

Ordinary rural / low-pollution urban: HDG-only is
usually economical; still avoid water traps, crevices
and long-term deposits.

C3 >0.7–2.1 Recommend target mean ≥70–85 µm; if
thin sections are only 45/55/70 µm by
ISO default but the project wants 20–25
yr low maintenance, write ≥80/85 µm as
an additional requirement.

Many <6 mm members can reach ≥80 µm in
practice; the galvanizer must confirm steel
composition, drainage/distortion risk and measured
certificates.

C4 >2.1–4.2 HDG-only should target at least mean
≥85 µm; upper C4 or 25 yr low
maintenance warrants a life calculation,
with measured ≥100 µm or a switch to
Duplex if needed.

85 µm at the upper C4 limit is roughly a 20-yr order
by simple consumption — it cannot automatically
promise 25 yr low maintenance; be conservative for
coastal/industrial deposition.

C5 >4.2–8.4 Ordinary HDG-only is not recommended
as a 25 yr low-maintenance default; if it
must be used, require at least ≥85–100
µm, inspectable maintenance, and
written owner/supplier confirmation.

In heavy salt spray / heavy industry, prefer HDG +
coating Duplex, a sealing system or another
dedicated corrosion route.

CX >8.4–25 No universal HDG-only thickness; HDG
alone is not recommended. Must be
designed project-specifically for
exposure, splash/deposition,
maintenance window and warranty
target.

Usually Duplex / high-performance coatings, special
metal systems, stainless or cathodic protection in
combination; HDG-only only as a local route with a
maintenance plan.



QUICK CHECK FORMULA

For rough screening: expected consumable zinc thickness ÷ local annual zinc corrosion rate ≈ time to first maintenance.

This formula is for early selection only; the final basis should be measured local/mean zinc, local SO₂/chloride/time-of-

wetness, design drainage, maintenance regime and supplier guarantee. AGA/GA/ZCLP material all support assessing HDG
life by environmental corrosion rate and zinc thickness, not by converting NSS hours into outdoor life.

PROCUREMENT WORDING

HDG-only steelwork shall be hot-dip galvanized to ISO 1461:2022, with minimum local/mean

coating thickness per Table 3. For exposure category [C3/C4/C5] and target maintenance period

[xx] years, project minimum mean zinc coating thickness shall be [70/85/100] µm where

specified; thinner steel sections may use ≥80/85 µm only when confirmed manufacturable by the
galvanizer. Supplier shall provide coating certificate with measured local/mean thickness and

repair procedure for damaged areas.

03 Does HDG Need Coating?

Applicability: ≥85 µm is a project input condition here, not a uniform ISO 1461:2022 minimum for all steel. For articles not

centrifuged, the minimum mean thickness varies with steel thickness; 85 µm corresponds to steel thickness >6 mm as

the standard mean minimum, but this is not a process ceiling; ≤6 mm members may also carry ≥80/85 µm as a project

enhancement where the galvanizer confirms manufacturability and provides measured certificates.

CORROSIVITY

HDG ≥85 ΜM USABLE
ALONE?

COATING

RECOMMENDED? TYPICAL CALL

C2 Low Yes Usually not
needed

Inland, low-pollution, low-humidity; HDG alone is usually
economical and durable.

C3 Medium Yes Usually not
needed

Ordinary urban, general industrial areas, typical roofs /
carports / racking; focus on cut edges, water traps, salt
deposition and dissimilar-metal contact.

C4 High Mostly yes,

assess life

Optional Ordinary coastal / moderate industrial may first be assessed
as HDG alone; for near-shore, high humidity, salt deposition,
25+ yr low maintenance or colour requirements, Duplex is
recommended.

C5 Very high Risk rises if

used alone

Recommended High-salt coastal, heavy industry, chemical, high-humidity
condensation; HDG + coating Duplex or a dedicated system
recommended.

CX Extreme HDG alone not

recommended

Use a higher
system

Offshore, splash zone, extreme marine or special corrosion;
design per ISO 12944-9 or a project-specific spec.



04 Bare Carbon Steel NDFT Matrix — Sa 2½

Per ISO 12944-5:2019 Table B.2 (minimum MNOC/NDFT summary) and Annex C Tables C.2–C.5 (typical system numbers

for C2–C5). The table lists ISO example values for common routes; multiple compliant thicknesses may exist at

one grade.

CORR. DUR. ZN-RICH

EP/PUR/ESI

MISC.

AK/AY

ALKYD/ACRYLIC NOTES

C2 L — — 80 µm C2.01 Low corrosivity; a C2 system may be
used where colour/appearance is
needed.

C2 M — 120 µm C2.05 100 µm C2.02 C2 medium durability commonly uses
misc. or AK/AY systems.

C2 H 60 µm C2.07 120 µm C2.05 160 µm C2.03 A single zinc-rich coat can cover C2-H;
confirm suitability and topcoat needs.

C2 VH 160 µm C2.08 180 µm C2.06 200 µm C2.04 C2 very-high durability is more about
maintenance interval or appearance.

C3 L 60 µm C3.08 120 µm C3.05 100 µm C3.01 The C3-M zinc-rich route is C3.08 at 60
µm, covering L/M.

C3 M 60 µm C3.08 120 µm C3.05 160 µm C3.02 Ordinary urban / general industrial; a
higher system is often chosen for
standardization.

C3 H 160 µm C3.09 180 µm C3.06 200 µm C3.03 Common engineering choice: 160–200
µm depending on primer route.

C3 VH 200 µm C3.10 240 µm C3.07 260 µm C3.04 Longer maintenance interval.

C4 L 60 µm C4.08 120 µm C4.04 160 µm C4.01 C4 already demands attention to edges,
welds and recoat intervals.

C4 M 160 µm C4.09 180 µm C4.05 200 µm C4.02 Medium durability for medium-salt
coastal / higher industrial pollution.

C4 H 200 µm C4.10 240 µm C4.06 260 µm C4.03 Primary choice for C4 high durability:
zinc-rich 200 µm.

C4 VH 260 µm C4.11 300 µm C4.07 — Near-shore / low-maintenance / long-
life projects.

C5 L 160 µm C5.05 180 µm C5.01 — Very-high corrosivity; ordinary AK/AY
routes not recommended.

C5 M 200 µm C5.06 240 µm C5.02 — C5 medium durability.



CORR. DUR. ZN-RICH

EP/PUR/ESI

MISC.

AK/AY

ALKYD/ACRYLIC NOTES

C5 H 260 µm C5.07 300 µm C5.03 — C5 high durability: zinc-rich 260 µm /
misc. 300 µm.

C5 VH 320 µm C5.08 360 µm C5.04 — C5 very-high durability.

05 HDG + Coating (Duplex) Matrix

NOTE

HDG/Duplex does not adopt the bare-carbon-steel thicknesses from Table B.2 / Annex C. ISO 12944-5:2019 has a separate

Table B.3 and Annex D Table D.1 (G-series) for painting over HDG. The durability note in Table B.3 refers to the coating's

adhesion life on the galvanized surface; after the coating is damaged, the remaining HDG zinc keeps protecting the steel.

CORR. DURABILITY

ISO TABLE B.3 /

ANNEX D G-SYSTEMS

STANDARD NDFT /

SYSTEM NO. PICK NOTES

C2 Usually no
coating for
corrosion
protection

G2.01 / G2.03 /

G2.02

80 µm→H; 120 µm
or AY 160 µm→VH

Per

colour

TDS

HDG is usually sufficient; if
only for colour, no need to
force a high system.

C3 M G3.01 80 µm 80–120 µm Ordinary colour or light
enhancement.

C3 H G3.02 / G3.04 120 µm; 160

µm→VH
120–160

µm

Take 160 µm to standardize
specs.

C3 VH G3.04 / G3.05 160 µm; AY 200

µm

160–200

µm

Longer maintenance
interval or stricter
appearance upkeep.

C4 M G4.02 / G4.04 120 µm; 160

µm→H
120–160

µm

Ordinary C4 may first be
assessed as HDG alone.

C4 H G4.04 / G4.06 160 µm; 200

µm→VH
160–200

µm

A safe value is 200 µm,
especially near-shore / low-
maintenance.

C4 VH G4.06 200 µm 200 µm C4 very-high durability.

C5 M G5.02b / G5.03 /

G5.04

160 µm; AY 200

µm; EP/PU 200

µm→H

160–200

µm

G5.02b is the 160 µm EP/PU
for C5-M; G5.03 is AY 200
µm; G5.04 is EP/PU 200 µm.



CORR. DURABILITY

ISO TABLE B.3 /

ANNEX D G-SYSTEMS

STANDARD NDFT /

SYSTEM NO. PICK NOTES

C5 H G5.04 / G5.05 200 µm; 240

µm→VH
200–240

µm

Minimum H can use 200
µm; take 240 µm for strict
requirements.

C5 VH G5.05 240 µm 240 µm The ISO typical C5-VH
system for HDG Duplex is
240 µm (G5.05).

CX Dedicated — — Per

12944-9 /

project

Offshore, splash zone,
extreme marine cannot be
simply extrapolated from
the C5 table.

06 HDG Duplex — Application Control Points

CONTROL POINT REQUIREMENT

Substrate Hot-dip galvanizing shall conform to ISO 1461:2022. For articles not centrifuged, the minimum mean
zinc thickness by steel thickness is 45/55/70/85 µm; 85 µm is only the standard mean minimum when
steel thickness >6 mm. If thin-wall members also require ≥80/85 µm, state it as an additional
requirement in the project spec and have the galvanizer confirm manufacturability and provide
measured certificates.

Surface condition Fresh galvanized surfaces, local white rust, passivation layers, oil and salts significantly affect
adhesion; do not spray directly after only a simple wipe.

Surface prep The standard minimum is usually sweep blasting, unless the coating TDS specifies another validated
method. Sweep blasting aims for a uniform micro-roughness suitable for painting, not to remove the
zinc layer.

Coating system Prefer EP/PUR, EP/AY or systems already tested by the manufacturer per ISO 12944-6; outdoor
exposure needs a UV-resistant topcoat such as PUR, AY, FEVE, polysiloxane or polyaspartic.

Acceptance Accept film thickness per ISO 19840 / ISO 2808 or the project spec; record batch number, thinning
ratio, dew-point margin, temperature/humidity, recoat interval, and edge/weld stripe coats.

Not applicable Painting over HDG for immersion service requires case-by-case assessment; ISO 12944-5 explicitly
warns it may cause early failure and cannot be assumed safer.

07 References & Source Basis

ISO 12944-1:2017 — General principles and durability definitions; L ≤7 yr, M 7–15 yr, H 15–25 yr, VH >25 yr.



INTERNAL GUIDANCE

For Solaracks / steel carport / walkway projects, "HDG conforming to ISO 1461:2022" can serve as the economical option for
C2/C3 and — where service-life calculation allows — ordinary C4 projects. ≥85 µm should be a requirement where expressly

specified by the project or where member thickness applies; it must not be written as a uniform ISO 1461 default for all

members — ≤6 mm members reaching ≥80/85 µm is achievable in practice but must be confirmed by the galvanizer. For C5,

CX, near-shore heavy salt spray, chemical exposure, or 25+ yr low-maintenance, reassess HDG + coating Duplex. Select

Duplex film thickness per ISO 12944-5:2019 Table B.3 / Annex D or a validated manufacturer system.

DISCLAIMER

This is an engineering selection summary based on public standard clauses and coating-manufacturer technical data. The

Annex C/D systems in ISO 12944-5 are typical/informative examples, not the only compliant solutions; the final specification

must be confirmed against the project environment, structural detailing, coating TDS, application capability, third-party ISO

12944-6 test reports and the owner's specification.

ISO 12944-2:2017 — Corrosivity classification; CX and Im4 should follow ISO 12944-9 or a dedicated spec, not

extrapolation from the ordinary C5 table.

ISO 12944-4:2017 — Surface types and surface preparation.

ISO 12944-5:2019 (4th ed., current) — Annex B Table B.1 surface preparation; Table B.2 minimum MNOC/NDFT for bare

carbon steel; Table B.3 minimum MNOC/NDFT for painting over HDG; Annex C informative examples for bare carbon steel;

Annex D informative G-system examples for HDG. The 2018 edition is withdrawn.

ISO 12944-6:2018 — Laboratory performance testing; new or low-film systems require test reports and field track

record.

ISO 12944-9:2018 — Offshore / CX systems.

ISO 1461:2022 — Hot-dip galvanizing for fabricated iron and steel articles; minimum mean thickness for articles not

centrifuged is graded by steel thickness; 85 µm as the standard mean minimum is only for >6 mm, and ≥80/85 µm on thin

sections is a project additional requirement, not an ISO default.

Hempel Technical Guideline — Hot dip galvanised steel as a substrate for paint, 2023; notes ISO 12944-5 Table B.3

covers hot-dip galvanized substrates, and that Norsok M-501 ed.7 system 6B is 225 µm.

Teknos ISO 12944-5 / G5.05 system sheet — G5.05 Very High / hot dip galvanized system total 240 µm.

American Galvanizers Association — Duplex synergy: the coating slows zinc consumption and zinc prevents

underfilm corrosion; service life is commonly expressed as 1.5–2.3× the sum of the individual systems (under stated
assumptions).



08 Referenced Tables & Annex Data

COPYRIGHT & USE

The following are reconstructed tables of the factual fields needed for engineering checking; they do not reproduce the

standard's full explanatory text, layout or all footnotes. Use them for engineering checks and internal selection;
contracts/acceptance must still cite legally obtained ISO originals. S1 = ISO 12944-5:2019; S2 = ISO 1461:2022.

INDEX — this document's sections vs. original standard locations

SECTION

ORIGINAL STANDARD

LOCATION CONTENT IN THIS DOCUMENT STATUS

1 ISO 7599 / QUALANOD /

QUALICOAT

Aluminium anodizing & organic-coating
selection boundaries

Standard classes +
guidance

2 ISO 1461 / ISO 9223 /

ISO 14713 + AGA/GA

HDG-only C1–CX thickness selection Standard logic + guidance

8.1 Table B.1 Minimum surface-preparation requirements Normative

8.2 Table B.2 Minimum MNOC/NDFT summary, blast-cleaned
carbon steel

Normative

8.3 Table B.3 Minimum MNOC/NDFT summary, painting over
HDG

Normative

8.4 Annex C, Tables C.2–C.5 All typical systems for bare carbon steel C2–C5 Informative

8.5 Annex D, Table D.1 All G-systems for HDG C2–C5 Informative

9 ISO 1461:2022 Table 3 Zinc-thickness boundaries for articles not
centrifuged

Normative data summary

10 ISO 10684 / 17668 /

3506 / 9227

Fastener corrosion selection, HDG bolt zinc-
thickness guidance & procurement wording

Product standards +
guidance

8.1 ISO 12944-5:2019 Table B.1 — Minimum Surface Preparation (reconstructed)

SUBSTRATE MINIMUM SURFACE PREPARATION FIRST COAT

Carbon steel, rust grade A/B/C/D Sa 2½; roughness medium (G), ISO 8503-1 Zinc-rich primer Zn(R)

Carbon steel, rust grade A/B/C/D Sa 2½; additional info per coating TDS Other primer types

Carbon steel, rust grade A/B/C/D Per ISO 2063 (all parts) Thermally sprayed metal + sealer

ISO 1461 hot-dip galvanized steel Sweep blasting, unless otherwise
specified

Validated HDG coating system



Note: salts, dust, grease, white rust / zinc salts and passivation state must still be controlled separately; sweep blasting aims for

uniform micro-roughness, not bulk removal of zinc.

8.2 ISO 12944-5:2019 Table B.2 — Minimum MNOC/NDFT, Blast-Cleaned Carbon Steel

CORR. DUR.

ZN(R)

MNOC / NDFT ΜM

EP/PU/ESI MISC.

MNOC / NDFT ΜM

AK/AY

MNOC / NDFT ΜM

C2 L Per footnote a Per footnote a Per footnote a

C2 M — — 1 / 100

C2 H 1 / 60 1 / 120 1 / 160

C2 VH 2 / 160 2 / 180 2 / 200

C3 L — — 1 / 100

C3 M 1 / 60 1 / 120 1 / 160

C3 H 2 / 160 2 / 180 2 / 200

C3 VH 2 / 200 2 / 240 2 / 260

C4 L 1 / 60 1 / 120 1 / 160

C4 M 2 / 160 2 / 180 2 / 200

C4 H 2 / 200 2 / 240 2 / 260

C4 VH 3 / 260 2 / 300 —

C5 L 2 / 160 2 / 180 —

C5 M 2 / 200 2 / 240 —

C5 H 3 / 260 2 / 300 —

C5 VH 3 / 320 3 / 360 —

Footnote a: if C2-L requires coating, use a system of higher corrosivity or higher durability, e.g. C2-H or C3-M. MNOC/NDFT is a
minimum summary, not the only possible formulation.

8.3 ISO 12944-5:2019 Table B.3 — Minimum MNOC/NDFT, Painting Over HDG

CORR. DUR.

EP/PU

MNOC / NDFT ΜM

AY

MNOC / NDFT ΜM

C2 L Per footnote a Per footnote a

C2 M Per footnote a Per footnote a



CORR. DUR.

EP/PU

MNOC / NDFT ΜM

AY

MNOC / NDFT ΜM

C2 H 1 / 80 1 / 80

C2 VH 1 / 120 2 / 160

C3 L Per footnote a Per footnote a

C3 M 1 / 80 1 / 80

C3 H 1 / 120 2 / 160

C3 VH 2 / 160 2 / 200

C4 L 1 / 80 1 / 80

C4 M 1 / 120 2 / 160

C4 H 2 / 160 2 / 200

C4 VH 2 / 200 —

C5 L 1 / 120 2 / 160

C5 M 2 / 160 2 / 200

C5 H 2 / 200 —

C5 VH 2 / 240 —

Core note: here durability means the adhesion-maintenance period of the coating on the hot-dip galvanized surface; after the coating
is damaged, the remaining zinc provides additional protection. Footnote a is handled as in Table B.2.

8.4 Annex C (informative) — Tables C.2–C.5, All Typical Systems for Bare Carbon Steel

How to read: durability "L/M/H/VH" indicates the grades the system covers; e.g. L/M/H means usable for low, medium and high

durability but not VH. A first-coat NDFT range is written as "60–80".

SYSTEM CORR.

PRIMER:

BINDER; TYPE

PRIMER: COATS;

NDFT ΜM

SUBSEQUENT

BINDER

TOTAL COATS;

TOTAL NDFT ΜM DURABILITY

C2.01 C2 AK/AY; misc. 1; 40–80 AK/AY 1–2; 80 L

C2.02 C2 AK/AY; misc. 1; 40–100 AK/AY 1–2; 100 L/M

C2.03 C2 AK/AY; misc. 1; 60–160 AK/AY 1–2; 160 L/M/H

C2.04 C2 AK/AY; misc. 1; 60–80 AK/AY 2–3; 200 L/M/H/VH

C2.05 C2 EP/PU/ESI; misc. 1; 60–120 EP/PU/AY 1–2; 120 L/M/H

C2.06 C2 EP/PU/ESI; misc. 1; 80–100 EP/PU/AY 2; 180 L/M/H/VH



SYSTEM CORR.

PRIMER:

BINDER; TYPE

PRIMER: COATS;

NDFT ΜM

SUBSEQUENT

BINDER

TOTAL COATS;

TOTAL NDFT ΜM DURABILITY

C2.07 C2 EP/PU/ESI; Zn(R) 1; 60 — 1; 60 L/M/H

C2.08 C2 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 2; 160 L/M/H/VH

C3.01 C3 AK/AY; misc. 1; 80–100 AK/AY 1–2; 100 L

C3.02 C3 AK/AY; misc. 1; 60–160 AK/AY 1–2; 160 L/M

C3.03 C3 AK/AY; misc. 1; 60–80 AK/AY 2–3; 200 L/M/H

C3.04 C3 AK/AY; misc. 1; 60–80 AK/AY 2–4; 260 L/M/H/VH

C3.05 C3 EP/PU/ESI; misc. 1; 80–120 EP/PU/AY 1–2; 120 L/M

C3.06 C3 EP/PU/ESI; misc. 1; 80–160 EP/PU/AY 2; 180 L/M/H

C3.07 C3 EP/PU/ESI; misc. 1; 80–160 EP/PU/AY 2–3; 240 L/M/H/VH

C3.08 C3 EP/PU/ESI; Zn(R) 1; 60 — 1; 60 L/M

C3.09 C3 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 2; 160 L/M/H

C3.10 C3 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 2–3; 200 L/M/H/VH

C4.01 C4 AK/AY; misc. 1; 60–160 AK/AY 1–2; 160 L

C4.02 C4 AK/AY; misc. 1; 60–80 AK/AY 2–3; 200 L/M

C4.03 C4 AK/AY; misc. 1; 60–80 AK/AY 2–4; 260 L/M/H

C4.04 C4 EP/PU/ESI; misc. 1; 80–120 EP/PU/AY 1–2; 120 L

C4.05 C4 EP/PU/ESI; misc. 1; 80–160 EP/PU/AY 2; 180 L/M

C4.06 C4 EP/PU/ESI; misc. 1; 80–160 EP/PU/AY 2–3; 240 L/M/H

C4.07 C4 EP/PU/ESI; misc. 1; 80–240 EP/PU/AY 2–4; 300 L/M/H/VH

C4.08 C4 EP/PU/ESI; Zn(R) 1; 60 — 1; 60 L

C4.09 C4 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 2; 160 L/M

C4.10 C4 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 2–3; 200 L/M/H

C4.11 C4 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 3–4; 260 L/M/H/VH

C5.01 C5 EP/PU/ESI; misc. 1; 80–160 EP/PU/AY 2; 180 L

C5.02 C5 EP/PU/ESI; misc. 1; 80–160 EP/PU/AY 2–3; 240 L/M

C5.03 C5 EP/PU/ESI; misc. 1; 80–240 EP/PU/AY 2–4; 300 L/M/H



SYSTEM CORR.

PRIMER:

BINDER; TYPE

PRIMER: COATS;

NDFT ΜM

SUBSEQUENT

BINDER

TOTAL COATS;

TOTAL NDFT ΜM DURABILITY

C5.04 C5 EP/PU/ESI; misc. 1; 80–200 EP/PU/AY 3–4; 360 L/M/H/VH

C5.05 C5 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 2; 160 L

C5.06 C5 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 2–3; 200 L/M

C5.07 C5 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 3–4; 260 L/M/H

C5.08 C5 EP/PU/ESI; Zn(R) 1; 60–80 EP/PU/AY 3–4; 320 L/M/H/VH

8.5 Annex D (informative) — Table D.1, All G-Systems for HDG

SYSTEM CORR.

PRIMER

BINDER

PRIMER: COATS;

NDFT ΜM

SUBSEQUENT

BINDER

TOTAL COATS;

TOTAL NDFT ΜM DURABILITY

G2.01 C2 EP/PU/AY 1; 80 — 1; 80 L/M/H

G2.02 C2 AY 1; 80 AY 2; 160 L/M/H/VH

G2.03 C2 EP/PU 1; 80–120 EP/PU/AY 1–2; 120 L/M/H/VH

G3.01 C3 EP/PU/AY 1; 80 — 1; 80 L/M

G3.02 C3 EP/PU 1; 80–120 EP/PU/AY 1–2; 120 L/M/H

G3.03 C3 AY 1; 80 AY 2; 160 L/M/H

G3.04 C3 EP/PU 1; 80 EP/PU/AY 2; 160 L/M/H/VH

G3.05 C3 AY 1; 80 AY 2–3; 200 L/M/H/VH

G4.01 C4 EP/PU/AY 1; 80 — 1; 80 L

G4.02 C4 EP/PU 1; 80–120 EP/PU/AY 1–2; 120 L/M

G4.03 C4 AY 1; 80 AY 2; 160 L/M

G4.04 C4 EP/PU 1; 80 EP/PU/AY 2; 160 L/M/H

G4.05 C4 AY 1; 80 AY 2–3; 200 L/M/H

G4.06 C4 EP/PU 1; 80 EP/PU/AY 2–3; 200 L/M/H/VH

G5.01 C5 EP/PU 1; 80–120 EP/PU/AY 1–2; 120 L

G5.02a C5 AY 1; 80 AY 2; 160 L

G5.02b C5 EP/PU 1; 80 EP/PU/AY 2; 160 L/M



SYSTEM CORR.

PRIMER

BINDER

PRIMER: COATS;

NDFT ΜM

SUBSEQUENT

BINDER

TOTAL COATS;

TOTAL NDFT ΜM DURABILITY

G5.03 C5 AY 1; 80 AY 2–3; 200 L/M

G5.04 C5 EP/PU 1; 80 EP/PU/AY 2–3; 200 L/M/H

G5.05 C5 EP/PU 1; 80 EP/PU/AY 2–3; 240 L/M/H/VH

CODING NOTE

The 2019 edition splits the old G5.02 into G5.02a (AY, 160 µm, L only) and G5.02b (EP/PU, 160 µm, up to M). G5.04's 200 µm
covers up to H; G5.05's 240 µm covers up to VH. Immersion: painting over HDG for immersion must be assessed case

by case; the coating does not automatically remove the causes of early failure and, under some conditions, may even

promote it.

09 ISO 1461:2022 — "≥85 µm" Applicability Boundary

ISO 1461:2022 Table 3 data summary — articles not centrifuged · unit µm (min local / mean

zinc thickness)

STEEL THICKNESS

MIN LOCAL

THICKNESS

MIN MEAN

THICKNESS ENGINEERING NOTE

> 6 mm 70 85 85 µm is the standard mean minimum only in this
thickness band

> 3 mm and ≤ 6 mm 55 70 If the project requires 85 µm, list it as an additional
requirement

≥ 1.5 mm and ≤ 3 mm 45 55 Thin-wall PV / racking members often fall in this band;
verify actual thickness

< 1.5 mm 35 45 Also verify design, fabrication and galvanizing suitability

SUGGESTED WORDING

Write "HDG conforming to ISO 1461:2022, minimum mean coating thickness per Table 3; project minimum 85 µm where

expressly specified". This avoids mislabelling 85 µm as the ISO minimum for all members while preserving a higher project

requirement. Where ≤6 mm members require ≥80/85 µm, write it as a project enhancement and require the galvanizer to

confirm manufacturability, thread/hole effects and measured certificates.



10 Fastener Corrosion Requirements

SELECTION BOUNDARY

Fasteners cannot simply copy the structural coating-thickness tables. ISO 1461:2022 states that hot-dip galvanized

products with their own product standard (e.g. fasteners) shall follow the product standard. Fastener specifications must
define bolt/nut/washer set compatibility, thread fit, coating system, NSS or other performance testing, hydrogen-

embrittlement risk, lubrication/coefficient of friction and installation torque together.

TDC DEFINITION

In this document TDC means Thermal Diffusion Coating only — i.e. zinc thermal-diffusion / sherardizing coatings, per ISO

17668 and ISO 14713-3. Procurement documents should require the supplier to state the TDC process, coating

thickness/class, sealer or lubrication state, thread fit and coefficient of friction.

10.1 Common Fastener Systems & Standards to Cite

FASTENER STANDARD WHAT THE SPEC MUST DEFINE

NSS /

PERFORMANCE

BASIS

HDG carbon /

alloy steel bolt

ISO 10684;

ASTM F2329 /

F2329M for US-

spec projects

Per the HDG fastener product standard,
not the ISO 1461 general-member table;
bolt/nut/washer supplied as a set, with
thread fit, over-tapped nuts and the
actual zinc-coating certificate
guaranteed by the supplier.

NSS not
recommended as
primary acceptance.
HDG long-term
performance is
judged by zinc
thickness, ISO 9223 /
ISO 14713
environmental
corrosion rates and
the maintenance
regime.

TDC thermal diffusion bolt ISO 17668; ISO

14713-3

Specify the Thermal Diffusion Coating /
sherardizing coating class or a project
minimum thickness; require uniform
coating, assemblable threads, and a no-
pickling / no-electrolytic hydrogen-
embrittlement declaration.

ISO 9227:2022 NSS
may be a project
quality target; the
hour count is set by
the procurement
spec, not given
automatically by ISO
9227.



FASTENER STANDARD WHAT THE SPEC MUST DEFINE

NSS /

PERFORMANCE

BASIS

SS304 stainless bolt ISO 3506 A2

series;

equivalent to

the common 304

/ A2 fastener

route

Defined by material grade and property
class, e.g. A2-70 / A2-80; not by coating
thickness. Require freedom from iron
contamination, passivated/pickled
condition, anti-galling lubrication.

NSS is usually only
for detecting iron
contamination or
process defects; not
a basis for ranking
304 vs. other
systems by life.

SS316 stainless bolt ISO 3506 A4

series;

equivalent to

the common 316

/ A4 fastener

route

Defined by material grade and property
class, e.g. A4-70 / A4-80; better than A2
for chlorides and marine atmospheres,
but still control crevice corrosion, water
traps and galvanic corrosion.

NSS is not the
primary definition;
for severe
marine/splash zones
consider cyclic
corrosion, field
exposure or a higher
alloy grade.

10.2 HDG Bolt Zinc-Layer Thickness by Corrosion Grade

DO THE STANDARDS GIVE C1–CX THICKNESS DIRECTLY?

ISO 10684 / ASTM F2329 / F2329M define product requirements, sampling, inspection, thread fit and minimum galvanizing

for HDG fasteners — they do not give an environment-grade table of "how many µm for C1, C2, C3, C4, C5, CX". Selecting HDG
bolt thickness by corrosion grade should be decided jointly by zinc thickness, the annual zinc corrosion rate in that

environment, target design life, thread assemblability and supplier manufacturability.

CORR.

TYPICAL

ENVIRONMENT

HDG BOLT

SUITABILITY

RECOMMENDED ZINC THICKNESS

/ SPEC WORDING KEY LIMIT

C1 Dry indoor HDG is usually over-spec;
if standardized in
procurement, a standard
ISO 10684 bolt set may be
used.

Per ISO 10684 product standard; no
extra thickness recommended.

Just control storage white
rust and appearance.

C2 Low-pollution
indoor / mild
outdoor

Standard ISO 10684 HDG
bolt set is usually
suitable.

Standard product thickness; an
engineering target may be written
as supplier-certificate ~40–55 µm
level or meeting ISO 10684.

If the project writes above-
standard thickness,
confirm thread assembly
and nut over-tapping.

C3 Urban, light
industry,
medium
humidity

Standard HDG bolt
usually usable; take the
thick end for long-life /
low-maintenance
projects.

Recommend measured mean ≥50–
55 µm; critical connections may
require ≥70 µm, provided the
supplier confirms thread fit.

Accept by zinc-coating
certificate; do not use NSS
to judge HDG life.



CORR.

TYPICAL

ENVIRONMENT

HDG BOLT

SUITABILITY

RECOMMENDED ZINC THICKNESS

/ SPEC WORDING KEY LIMIT

C4 Coastal
atmosphere,
high-humidity
industrial

Do not just write
"standard HDG" without a
life calculation.

Recommend target mean ≥70–85
µm; if not stably achievable on
threaded parts, switch to TDC,
SS316/A4 or HDG + sealing/topcoat
dedicated solutions.

85 µm is a project
enhancement, not the ISO
10684 default for all HDG
bolts.

C5 Heavy salt spray,
heavy industry,
long-term high
humidity

Single HDG bolt is
higher-risk; prefer a
dedicated system.

If HDG is retained, recommend
target mean ≥85 µm plus
sealing/topcoat or a duplex
fastener system; supplier must
verify assembly, friction and
manufacturability.

For a 25-yr low-
maintenance target, simply
thickening HDG bolt is often
less robust than
TDC/SS316/duplex.

CX Extreme marine,
splash, strong
chlorides

Ordinary HDG bolt should
not be the sole corrosion
route.

Project-specific; consider extra-
thick zinc + sealing/duplex, a TDC
dedicated system, SS316/A4 or even
duplex stainless / higher alloy.

Needs cyclic corrosion,
field exposure or owner-
approved offshore
evidence; do not
extrapolate directly from
C5.

ENGINEERING CONVERSION LOGIC

Zinc-coating life is roughly proportional to the consumable zinc thickness. The Galvanizers Association UK & Ireland

corrosion map uses an 85 µm zinc coating: at zinc corrosion rates of 0.5 / 1 / 1.5 / 2 / 2.5 µm/year, the average life is about

170 / 85 / 57 / 43 / 34 years.

The AGA Zinc Coating Life Predictor likewise computes zinc corrosion rate and coating life from environmental parameters;

the GA atmospheric-corrosion page notes that the zinc corrosion rate in a given environment can be used approximately for

life prediction; EGGA/AGA salt-spray material states that NSS should not be used to rank HDG long-term life. Therefore,

where C4/C5 environments require 20–25 yr low maintenance, the minimum product thickness of a standard HDG fastener

may not be enough — raise the zinc, seal/coat, or switch to a TDC/stainless route.

10.3 Fastener Selection & NSS Targets by Corrosion Grade

NSS hours are this document's suggested project acceptance / QC targets, mainly for TDC; primary

acceptance of HDG and stainless should not rely on NSS alone

GRADE ENVIRONMENT HDG BOLT

TDC COATING

BOLT SS304 / A2 SS316 / A4

NSS /

ACCEPTANCE

TARGET

C1 Dry indoor Usable; usually
over-spec

Usable; high
performance
usually
unnecessary

Suitable Suitable Usually not
required; for thin-
film coatings, ≥96
h NSS no red rust
may be required



GRADE ENVIRONMENT HDG BOLT

TDC COATING

BOLT SS304 / A2 SS316 / A4

NSS /

ACCEPTANCE

TARGET

C2 Low-pollution
indoor / mild
outdoor

ISO 10684 HDG
suitable

Suitable; ≥240
h NSS no red
rust
recommended

Suitable Suitable TDC: ≥240 h NSS;
HDG: per product
standard and zinc
certificate

C3 Urban, light
industry,
medium
humidity

Recommended;
watch cut edges,
threads and
installation
damage

Recommended;
≥480 h NSS no
red rust

Usable; keep
away from
chloride
deposition

More robust TDC: ≥480 h NSS;
preloaded joints
need
friction/torque
verification

C4 High-humidity
industrial or
coastal
atmosphere

Usable; for
appearance/long
life recommend
duplex or a
maintenance
plan

High
performance
recommended;
≥720 h NSS no
red rust

Not preferred;
use cautiously
in chlorides

Recommended TDC: ≥720 h NSS;
HDG needs higher
zinc or
sealing/duplex;
stainless needs
anti-galling and
crevice-corrosion
control

C5 Heavy salt
spray / heavy
industry /
long-term
high humidity

Single HDG
needs a life
calculation;
prefer HDG +
sealing/topcoat
or a dedicated
solution

Usable but
needs a high-
performance
system; ≥1000
h NSS no red
rust

Not
recommended

Minimum
recommendation;
still check
crevices, water
traps and
chlorides

TDC: ≥1000 h
NSS; HDG should
be specially
thickened/sealed;
critical projects
add cyclic
corrosion or field-
exposure
evidence

CX Extreme
marine,
splash, strong
chlorides

Project-specific
approval only;
usually needs
duplex, sealer,
maintenance
and
replaceability

Validated
systems only;
NSS cannot
alone prove
suitability

Not applicable May still be
insufficient;
consider duplex
stainless / higher
alloy

NSS only as
screening; use
cyclic corrosion,
offshore-system
evidence or
owner-approved
exposure data

HOW TO WRITE NSS HOURS

Recommended wording: TDC fasteners shall withstand [240/480/720/1000] h neutral salt spray

testing according to ISO 9227:2022, with no red rust on significant surfaces; white corrosion,

edge/thread contact marks and acceptance limits shall be defined in the product specification.

ISO 9227 only specifies the apparatus, reagents and procedure — it does not require a product to be tested for any particular

number of hours, nor does it convert test hours into outdoor life. HDG bolt life should not be judged primarily by NSS.



10.4 Procurement / Drawing Specification Wording

ITEM SUGGESTED SPECIFICATION

HDG bolt set Bolt, nut and washer assembly shall be hot-dip galvanized to ISO 10684.

Unless otherwise stated, coating thickness shall meet ISO 10684 product

requirements; for C3/C4/C5 projects requiring enhanced durability, target

mean coating thickness shall be [50/70/85] µm as specified and confirmed

manufacturable by the supplier. Nuts shall be tapped/processed for galvanized

thread fit; washers shall have matching coating. Supplier shall provide

coating certificate, thread fit confirmation and installation

lubrication/torque data where applicable.

TDC thermal

diffusion bolt

Bolt, nut and washer assembly shall be Thermal Diffusion Coated / sherardized

to ISO 17668, coating class or minimum coating thickness [project to fill],

with corrosion guidance to ISO 14713-3. Supplier shall confirm process route,

coating thickness/class, thread fit, sealer/lubricant if any, coefficient of

friction and ISO 9227 NSS target [project to fill] h no red rust.

SS304 bolt Stainless fasteners shall be ISO 3506 A2-[property class] equivalent to

common SS304/A2 route. Require clean/passivated condition, no carbon steel

contamination, anti-galling lubricant for assembly, and isolation from

dissimilar metals where water can be retained.

SS316 bolt Stainless fasteners shall be ISO 3506 A4-[property class] equivalent to

common SS316/A4 route. Use for chloride/coastal exposure in preference to A2,

but still control crevice corrosion, stagnant salt deposits, galling and

galvanic contact with aluminium/zinc/carbon steel.

STRENGTH & HYDROGEN EMBRITTLEMENT

For 10.9, 12.9 or other high-strength fasteners, hydrogen-embrittlement risk control must be defined. Ordinary electro-zinc

plating should not be the default for severe environments or high-strength fasteners; if electroplating or pickling-related

processes are used, require ISO 4042, ISO 9587 / ISO 9588 or equivalent process control and verification. Thermal-diffusion

routes are usually better at lowering manufacturing hydrogen-embrittlement risk, but the supplier must still provide written
process and test declarations.

INSTALLATION & COMPATIBILITY

Corrosion coatings change friction and thread fit. Preloaded/friction-grip joints must confirm the torque–tension

relationship after coating + lubricant; dissimilar-material combinations (SS bolt + aluminium/HDG/carbon steel) should be

assessed for galvanic corrosion with insulating washers, sealing or drainage provided. Field cutting, touch-up and contact-

surface damage must have a repair procedure.



11 Source Ledger

REF SOURCE TYPE

S1 ISO 12944-5:2019 (4th ed., current; official page) Official / primary source

S1a ISO 12944-5:2018 (3rd ed., withdrawn; official page) Official / primary source

S2 ISO 1461:2022 (current; official page) Official / primary source

S3 ISO 12944-1:2017 (durability grades; official page) Official / primary source

S4 ISO 12944-2:2017 (corrosivity classification; official page) Official / primary source

S5 ISO 12944-4:2017 (surface preparation; official page) Official / primary source

S6 ISO 12944-6:2018 (laboratory performance tests; official page) Official / primary source

S7 ISO 12944-9:2018 (offshore / CX; official page) Official / primary source

S8 ISO 19840:2012 (film thickness acceptance on rough surfaces; official page) Official / primary source

S9 ISO 2808:2019 (coating thickness measurement methods; official page) Official / primary source

S10 American Galvanizers Association — Duplex synergistic effect Official / primary source

S11 Teknos — G5.05 / 240 µm manufacturer system example Official / primary source

S12 ISO 7599:2018 — Decorative/protective anodizing of aluminium and its alloys (ISO
OBP)

Official / primary source

S13 QUALANOD — Quality requirements (cites ISO 7599:2018) Official / primary source

S14 QUALANOD — Architectural applications (public weathering & thickness-loss info) Official / primary source

S15 QUALICOAT — 26th Edition Introduction (2026-01-01; cites ISO 2360:2017, EN
12206-1:2021)

Official / primary source

S16 QUALICOAT — Specifications official page Official / primary source

S17 ISO 2360:2017 — Eddy-current measurement of non-conductive coatings on non-
magnetic conductive substrates (ISO OBP)

Official / primary source

S18 ISO 10684 — Fasteners — Hot dip galvanized coatings (ISO OBP) Official / primary source

S19 American Galvanizers Association — ASTM F2329 vs. ASTM A153 (fastener coating
thickness / embrittlement / lubrication)

Official / primary source

S20 American Galvanizers Association — Salt spray testing of HDG steel (NSS not
suitable for HDG life judgement)

Official / primary source



REF SOURCE TYPE

S21 Galvanizers Association UK & Ireland — Corrosion map (85 µm zinc life vs. zinc
corrosion rate example)

Official / primary source

S22 ISO 17668:2016 — Sherardizing — Zinc diffusion coatings on ferrous products (ISO
OBP)

Official / primary source

S23 ISO 14713-3 — Zinc coatings — Guidelines and recommendations — Sherardizing
(ISO OBP)

Official / primary source

S24 ISO 3506-1:2020 — Stainless fasteners, bolts/screws/studs (ISO OBP) Official / primary source

S25 ISO 3506-2:2020 — Stainless fasteners, nuts (ISO OBP) Official / primary source

S26 ISO 3506-6:2020 — Selection rules for stainless steels and nickel alloys for
fasteners (ISO OBP)

Official / primary source

S27 ISO 9227:2022 — Corrosion tests in artificial atmospheres — Salt spray tests
(official page)

Official / primary source

S28 ISO 4042 — Fasteners — Electroplated coating systems (ISO OBP) Official / primary source

S29 ISO 16047 — Fasteners — Torque/clamp force testing (ISO OBP) Official / primary source

S30 Galvanizers Association UK & Ireland — Atmospheric corrosion resistance (zinc
corrosion rate & life-prediction notes)

Official / primary source

S31 American Galvanizers Association / IZA — Zinc Coating Life Predictor
(environment-parameter-driven zinc-life model)

Official / primary source

S32 EGGA — Salt Spray Testing Information Sheet (ISO 9227 and HDG/NSS use
boundaries)

Official / primary source

S33 ISO 9223:2012 — Corrosion of metals and alloys — Corrosivity of atmospheres
(official page)

Official / primary source

S34 ISO 14713-1 — Zinc coatings — General principles of design and corrosion
resistance (ISO OBP)

Official / primary source

S35 American Galvanizers Association — Time to First Maintenance (HDG thickness vs.
atmospheric life logic)

Official / primary source

S36 American Galvanizers Association — HDG Coating Specifications (product spec &
thickness-spec entry)

Official / primary source



USE LIMITATIONS

This document is for technical checking, internal selection and specification drafting. The Annex C/D systems are

informative examples, not the only compliant solutions; the HDG-only, aluminium and fastener C1–CX mapping is

engineering guidance, not a mandatory ISO conversion table. Procurement, contracts, third-party inspection and warranty
documents must rely on legally obtained standard originals, coating-manufacturer TDS, galvanizer / fastener-supplier

coating certificates, performance evidence, application/installation procedures and owner approval.


