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About the American Galvanizers Association (AGA)

Non-profit trade organization established in 1933

AGA American Galvanizers Association

Protecting Steel for a Sustainable Future
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Technical

The AGA provides technical support on the performance,

design, inspection and specification of HDG steel

80

COMPANIES Marketing

The AGA provides its members with sales & marketing

HDG PLANTS support and serves as the unified voice of the industry

/\
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453 Specifiers

Y

The AGA is a free resource to North American specifiers

and provides guidance on specifying HDG steel
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> Painting/Powder coating galvanized
steel
> Aesthetic preference
> Branding/matching
- Safety/identification
> Repair existing structures

> Synergistic Effect

> Paint/powder + HDG
provide 1.5x - 2x sum
of the systems alone

> Extends maintenance
cycle of paint
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Communication is Critical

Specifier

Inform all parties the article is to
De duplexed

Mutually agree with all parties on
responsibility for surface
smoothing after HDG

AGA) J~ American Galvanizers Association
- Protecting Steel for a Sustainable Future

Roles & Responsibilities for Surface Preparation

Liquid Coating
Applicator

Galvanizer

Refrain from HDG post treatments
(i.e. quenching)

Mutually agree with all parties on
responsibility for surface
smoothing

Cleaning, Profiling, and potential
Outgassing

Mutually agree with all parties on
responsibility for surface
Smoothing

galvanizeit.org
© 2026 American Galvanizers Association. All Rights Reserved.




surface Preparation is
Critical

- Poor preparation of the HDG surface is
primary cause for Duplex System failure.

> Miscommunication about responsibilities
for surface prep

> HDG repair products or filler materials
iIncompatible with primer

> Incorrect identification of initial condition
> Insufficient smoothing

> Insufficient cleaning

> Insufficient roughening

galvanizeit.org
© 2026 American Galvanizers Association




Brush-0ff Blasting
(most common)

> SSPC-SP 16, Brush-Off Blast Cleaning
of Coated and Uncoated Galvanized
Steel, Stainless Steels, and Non-
Ferrous Metals

> Sweep angle 30 to 60 degrees

> Lower pressures and softer/finer
abrasives

> 0.75 mils minimum profile height

> Look for change in appearance (not as
pronounced on some coatings)

galvanizeit.org
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Learn More: Duplex Systems

Painting & Powder Coating over HDG Steel Resources

AGA : . e
American Galvanizers Association
Pratecting Steel for a Sustainable Future

Guide to
Preparing
Hot=-Dip
Galvanizead
Steeal for

Pal

Learn five key steps
to prepare your next

Watch Video
Download (DOCX
6/ ( ) (YouTube)
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SEPC.EP 16
Dascsmbar 7, 2020

SSPC: The Society for Protective Coatings

SURFACE PREPARATION STANDARD
SSPC-SP 16

Brush-Off Blast Cleaning of Coated and Uncoated
Galvanized Steel, Stainless Steels, and Non-Ferrous Metals

Farewand

This slardard contains requinemants lor  surface
propanatasn of codled oF Hoabsd mathl durlacis Sther (han
carbon sieel surfaces price & tha application of a prolective
coating system. Swurface preparation using this standard is
sad o unidgnmiy reughen and chkan tha base subsiadoe and
I rougien e surlace of intact COAlngS on these malals
priar o coaling applcation. Substraies thal ray be prepdansd
by this methed include, but are not Bmited to, gakanized
surlaces, shanloss slool, copper, alumirum, and brass.
For the purpose of this stancad, tha Zine matal layer o
hal-chip gadvarized sleel, rathar than the undarying sheal, is
o i 10 b the subabiabs, This slandand i indbnded for
s by coating specifiers, applicalons, inspecion, or others
who may be responsible for defining a standard degres
of surtace cloaningss. Inlermabon about the funclion ol
brush-olf Dlasl Chaaning &s dafinid in 5P 16 is in Section A1
of Appandia A

This standard represents a degres of deaning thal is
similar o that defined for carbon sheol substrates in SSPC-5P
THACE bio. 4 aucept thal & minimum surface peofily dopth
o fha bane medal sulson is requined

1. Scopa

1.1 This standard defings the “Brush-0f Blast Cleaning”
ard condion of uncoated oF ooated maial suraces othar
AN Carhon Sieal that Rive Desn propaded using abease
blast cleaning lechniques. The standard also indudes
roquiremenls [or malerials and procsdures neoossany B
Achigug and gty th ond comdition.

1.2 Substrabes thal may Dba prepared by this. mathed
include bul are mol limed 10: galvanized surfaces, coppar
and copper aloys, aluminum and aluminum allays, and
slainiess s5e0l, Sections A2 theough A4 of Appendx A inciuds
Spacial Conditar Ak fr el lambas of alcys. Personngl
perfoeirirs abrashee Blasting should Do able 1o idently (e
alky Tarniy Irom mabedial lesl repods, desagn information, o
Tiekd bessting.

ThE alenieyd sds B deesiDped 31 200 By Bk S5PT CFF Commililig o8 Blafaod
Py i O e Fweinon sl o) mdsl seveiead @ NG

1.3 This standard inchides requinements for femaval
of visibly surlace conlaminanis. Informalion on nomisils
contamination i in nonmandatory Appendix AS.

1.4 This slandard provices both IEEEMSTM™ 51 10
Imternintional System Units [S1) units and U.S. Customary
urits. BI Units are presented frsl, with 8 conversion ins
approximate ULS, custom unils shown in parenthases. The
commrsions ans nol ccact; therelors, cach system must b
uehiped indappndantly ol the othasr,

2. Definiticns

2.1 A brush-ofl blas! dieaned non-lerrous metal surface,
wihen virwed without magnification, shall b inpe of all wiskbis
cil, groase. St dusl, malal oodes |CORICEiGn Roducts),
arwl gifser foreiyn matner Iiacl, tghtly adharent coaling is
peesrrrithesd 1o remain. A coating is considered ightly adhenert
it ! cannct be removed by Bfting with a dull pufty knife.
Bare motal subsirates shall have a miremum profie of 20
mECromatars (~0.75 mil),

2.2 Tha entire surtace shall b subjected 1o the abrashe
blast 1o achieve the specified degree of cleaning and fa
prodiuce @ denso and unifprm surface profile on the barg
marial subsirabe, The paaks and valleys on the suface shall
lofmm @ contmuous patiem, leaving no amooth, unprolied
arpas. Tightly adhenanl coaling i permilted 1o remdain. A
coating i considened tightty adbenent i it cannot be removed
by lifting with & dull putty knile.

2.3 Iniaci coalings that ane presen] shall ba roughened
and cleaned as specilind D e protunsment dotuments,
If e surlace profile is nol specified in the procuneman
documants, the abrshve selecled shall roughon e chaansd
surlace 1o the degres recommended by the product data
ghawt fof tha g 1o ba Appliad. I the p 1l
documents and product data sheet are silenl on the coating
condiion, the abrsive selected shall unilomby roughen the
coating suriace such that the ghoss is noticoably reducnd.
S Apponciy A for pdcitional information about roughaning
inlact coalings,

ASTY rderamcral. 100 Bar Fartor Dres. Wl Combohooien, Ph HHGS-2EG,
prore =t A1 AR EOD For redeeeces AT merdeon. oad e ASTY setats
TG erw T
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Painting & Powder Coating over HDG Steel Resources

ESPC-Guide 19
Hovembar 8, 2012
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SSPC: The Society for Protective Coatings
Technology Guide No. 19

Selection of Protective Coatings
for Use Over Galvanized Substrates

1. Scope S5P16 Bnsh-Of Blas! Cleaning of Coaled

and  LUncoated Gakanized  Stesl,

This guide conlning rpcommandal for sol ol Sainless  Steels, and Non-Fermous
ErObBCTS COBNGS: Sver N, parialy-waathanad, fully-wesih- otas

ered of ated hot-dip gatvanizing on sleel substrates. Guide 14 Guidn for the Aopalr of Impedecicns

in Gadvaniged, Organic, or Ingnganic
Zinc-Coated Steed Using Organic: Zine-
Rieh Caalings

VIS ZAETM DE10  Standard Method of Evaluating
Dogres of Rusting on Painlpd  Steal
Subsiralns

The senvioe ernironment, the condition of the gakanized
surlacey, and the exipni and degres of surlpce propamton
rpparnd will afect the byt of coaling seleciad. This guaks
asaumes thal the decision (o ooal the galvarized surlace has
already Deen made and fotubes on Saksciion of the coaling i
ba appled.

2. Background and Use 3.2 ABTM Imemational Standards:'

Standard Practicor for Proparation of
Zine: [Hot-Dip Gabmnized) Coated kon
and Steel Products amd Handwane
Surtaces lor Painting

Sandard Practice for Mondesinuctive
Moasiremont of Dry Fim Thicknoss
ol Nonmagnatc Caoatings Applied to
Feerous Medals and  Boremagralic,
Moroondwctive Coalings  Applied [0
Mon-Fomous Motals

Hot-ip gakrarizing corists af a layer al zine saphed over D 6356
o steed subsirate 80 provide comosion protection 10 the under-
tying steal and otiprs etiective long-lnrm corpsion probecton
Tor gl in Chpmecally miulral MMosphenc: Sanaen, Howdw,
in sevics arironmenls whore rapid deplolion o the zing 0o
igahanized) liyer can cotur, proledivng coatings ane fraquanthy
appled ovar e gafvnrundsdncch:mmdu.mnﬂm
tiver corension protection system. Probective coatings are alsa
s fo-ovencoal aging and delnroniing galvanizing lo resion
GOSN DRolacion 10 sloel Pd longes fuly prolechsd Dy
sacrificial zinG (gahanized) kyer. Overcaaling Slews A variaty
of finish colors 1o be applied 10 galvanized surfaces for salety,
identification and aesthetic purposes. This guido will assis
ChTl S AN SORCTR in SRCHng coangs 10 ush 0wl galva-
riziad stonl by lollgwing the stops: balow:

4, Determine Service Envirenment

Thebs firdd slag in e CoRtng LEMChon procees S 1o chad-
actering the senvice environmant and identity B requirements
Tor o .coating that will provide optimum protection in that senios
erwirgnmant. Sonvce onvircnmanls for coalings over galvas

1. Dwetorming B servics envinonmenl for the coaling
nipad Shegl may Do ganeraly clagshod bs;

ba aippiled (Section 4

2, Dwtorming the condtion of the galanzed shee gver
which @@ coaling wil bb Appioed &nd 1hd Sulssn
progacaion neguingd [Sacton 5.

3. Ralor to Table 1 10 select an appeopeiale coating o
coabing syslem based on the senioo amvnonment
and the curngnl condition ol e galvanized s
[Section 6],

4.1 Chemical AMmogpheric (pH under 5.0 or abave
10.0): In these servioe onvimonments, the coating selected
miasi profect the galvanized sweface from premaben zing
CHERDR RO A5 TERLUt O PO 00 ACde: OF alualing Chamical
lamad ahd condersation. (Nole 2 o Table 1 piovides addi-
lioral indomnation.)

4.2 Buried: In this sondco arvironment, the coating
salectad must protect the galvanized surlace Inom preamasun
deglation of the Zinc as a resull ol high levels of meisiure, alka-
linity, or ackdity in the Sod,

3. Referenced Documents

3.1 S5PC and Joint Siandards:

SF1 Sotvars Cleareg
SPSMACE Mo 1 White hatal Blast Cloarirg

SP HACE No. 4 Brush-O# Blast Claaning
SP10NACE Mo.2  Near-White Metal Blast Cleaning
SP1N Powinr Tool Claaning to Bang Metal

4.3 Maring Atmospheric: In this sorvics nvieormant,
Iheli COAlng saleclad Mist protect the gakanzed surlpos fom

© AR el ) By FaTae [ Wesr Corsifureiee A TR TS P
el LU sl vl P AR T malnds, e sade g or doekeE A5 TR
Casplizrgr arvey of prenn Bl anis og For Mevssl Bool of AS TR Slersierdy. woilars rie
radion. rede o e sisrciand s Dooumend Sureary page on Fa A5 TU webolie
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ASTM INTERNATIONAL

6 ASTM D6386 (Paint)

6 ASTM D7803 (Powder)



https://galvanizeit.org/education-and-resources/publications/suggested-specification-for-hot-dip-galvanizing-reinforcing-steel
https://content.ampp.org/standards/book/1046/Brush-Off-Blast-Cleaning-of-Coated-and-Uncoated
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Hybrid Zinc Coatings:
Hot-Dip Galvanizing (HDG)
& Thermal Spray Zinc (TS2)
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Steel Bridges — Beyond the Textbook
June 23, 2026

John Krzywicki | American Galvanizers Association
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Hybrid Zinc Coatings
Overview

> Hybrid (HDG + TSZ) Zinc Coatings

- Superior corrosion protection for steel
fabrications leveraging a combination of
zinc application methods

> Hot-Dip Galvanizing (HDG)

> Immersion in molten zinc to form durable
zinc-iron alloy layers that protect steel
from corrosion effectively.

> Thermal Spray Zinc (TSZ)

> Spray-applied zinc with strong
mechanical bonded to blasted steel
surfaces, ideal for components
unsuitable for HDG.

galvanizeit.org
© 2026 American Galvanizers Association




Benefits

> Leverage strengths of each coating:
achieve a long-lasting metallic zinc
coating beyond constraints of a single
coating process

- Durable corrosion protection (barrier,
cathodic, patina)

> Complete coverage

> Natural finish blends with
surroundings

> Initial aesthetic variation fades
> Avoid unnecessary cost premiums
> Project history available

galvanizeit.org
© 2026 American Galvanizers Association




Hot-Dip Galvanizing (HDG)

> Coating Process Overview

> Immersion in molten zinc forming
metallurgical zinc-iron alloy layers

> Size limited by the dimensions of the
galvanizing kettle

> Full Coverage

> Immersion process ensures consistent
coating on all surfaces (corners, edges,
and complex geometries)

> Durability

-> Superior abrasion resistance, no
curing time, and maintenance-free
longevity

galvanizeit.org
© 2026 American Galvanizers Association



Thermal Spray Zinc (15Z)

> Coating Process Overview

> Spray-applied to blast-cleaned steel
surfaces, forming a mechanical bond.

> Coating Thickness (No Limit)

> Typically applied in multiple passes to
achieve a-total thickness of 4 - 20 mils

> Low viscosity sealers are applied to address
coating porosity

> Advantages and Flexibility (Shop or Field)
> Versatile for large and accessible surfaces
- Suitable when HDG is impractical

> Operational Considerations

> Requires skilled operators and
environmental controls, especially for field
applications

galvanizeit.org

© 2026 American Galvanizers Association a




[inc Coatings

Common zinc coating thickness and density

Thickness Required to meet

1 0z of zinc/ft2 of surface

Thermal Spray Zinc | 1.9 mils
(TS7) (48um)

o 3-6 mils
[inc-Rich Paint (75-150um)
-
| ZINC COATINGS
Thermal Spray Hot-Dip Zinc-Rich Continuously Electroplated
Zinc (TSZ) Galvanized Paint Galvanized
(HDG) Sheet

6 Zinc Coatings (PDF)

Protecting Steel for a Sustainable Future © 2026 American Galvanizers Association. All Rights Reserved. Q
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https://galvanizeit.org/education-and-resources/publications/zinc-coatings
https://galvanizeit.org/education-and-resources/publications/zinc-coatings

Hybrid Strategy for Long Spans

> Hybrid zinc coating systems (HDG + TSZ
metallizing) for mixed-size projects

- TSZ large, accessible steel articles / i ’ E
HDG steel articles that fit in kettle U
> Maximize cost efficiency

> Leverage superior protection of zinc
coatings
> Galvanize smaller
components (cross frames,
splice plates, etc.

_Hybrid Zine Coatings2

T e

SRR

S

Hybrid Zinc Coatings

(HDG + TSZ) Guide (PDF)

WYE TRUSS BRIDGE

galvanizeit.org I e T - Riverside, IA | 2025
© 2026 American Galvanizers Association g - i AN 2 Y


https://galvanizeit.org/project-gallery/wye-truss
https://galvanizeit.org/uploads/publications/Hybrid_Zinc_Coatings.pdf
https://galvanizeit.org/uploads/publications/Hybrid_Zinc_Coatings.pdf
https://galvanizeit.org/uploads/publications/Hybrid_Zinc_Coatings.pdf
https://galvanizeit.org/project-gallery/wye-truss
https://galvanizeit.org/project-gallery/wye-truss
https://galvanizeit.org/project-gallery/wye-truss
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EStimating. HDG & TSZ . Try the Zinc(%:’):;i?\ﬁ;;fe Predictor
Performance in Atmospheric | SIS S
Environments

> Corrosion rate dependent on:

> Temperature, relative humidity, rainfall,
airborne salinity, sulfur dioxide
concentration, sheltering condition

> Time to First Maintenance Chart
> Zinc Coating Life Predictor (ZCLP)

> Users Guide w/ Links to Collect Local Data

> Adjustments for TSZ porosity overcome by
increased coating thickness

> Accelerated tests (e.g. neutral salt spray)
not appropriate for metallic zinc coatings
and do not reflect real world performance

galvanizeit.org
© 2026 American Galvanizers Association



https://zclp.galvanizeit.org/
https://galvanizeit.org/knowledgebase/article/the-zinc-coating-life-predictor
https://galvanizeit.org/knowledgebase/article/the-zinc-coating-life-predictor
https://zclp.galvanizeit.org/
https://zclp.galvanizeit.org/

Time to First Maintenance

Defined as the time to 5% rusting of the steel surface

. Rural
. Suburban

. Temperate Marine
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Average Thickness of Zinc (mils)

i = 2
*Time to first maintenance is defined as the time to 5% rusting of the substrate steel surface. B
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Other Factors To Consider

> Size, Handling, and Application
Constraints

> Risk of Distortion in HDG

> Dissimilar Metals

> Slip Critical Connections
- Bridge (0.45)

> Coating Repair Materials

> Aesthetics

> Harmonized appearance as zinc patina
develops

galvanizeit.org
© 2026 American Galvanizers Association
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I n d u St ry R e S 0 u rc e S 6 Free publication on AGA website

>AGA Publication: Hybrid Zinc Coatings
Guidance on evaluating larger or more
complex fabrications

> Guidance for evaluating maximum
dimensions for hot-dip galvanizing

> AGA Article: Determining & Overcoming

the Size Limitations of Hot-Dip
Galvanizing

=
S|
N
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o
8
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Specifying Hot-Dip Galvanizing (HDG)
+ Thermal Spray Zinc (TS/) *
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https://galvanizeit.org/uploads/publications/Hybrid_Zinc_Coatings.pdf
https://galvanizeit.org/uploads/publications/Hybrid_Zinc_Coatings.pdf

WILL THE LARGEST ARTICLE(S) FIT IN THE GALVANIZING Hybrid Zinc Coatings Worksheet e Soi it S

form with Eowchart from the M08 webhsier [insert link

KETTLE BY SINGLE OR PROGRESSIVE DIP?

The following questions relate to the sze, shaps, configuraton, and applcation of each sieel arbids to assess whether HDG, T2, or a combination of both would be #he
best fit fo miaxdmize your projed’s cost eSoency.

Questions Answers

|| What are the dimenzions of the lamgest anide? L) W H| ldealy, 3 steel arbides are desigmed bo fit in the galanizing ketile ina srgs

N T I dip (smemersion). Comporents larger Shan the kettle may be @ndidates for

3 | What iz the largest lenge steel amice! — progresswe dipping (see Q4). A T5 coating is ideal for |arger companents shat
Ik | What is the [argest width sizel artide? W cannot & in thie kettls in 3 single dip and cannot be progressively dipped.

Ic | Whatis the larges depdh (height] s=el articls? __H

T'J:ulll:e! -LEE?Jﬂeﬁsi:es:re_rgefr:r" E-Z'-E-IF Lx5 gblllllllﬂx EJH‘S 18 L" L15 '_-13_
Bt i & - s3hanire kete I m W, 153 "'I:_' TE d¥EraEE EANENZING K 5122 N WONS Amencd =
What iz the sz of he galiarizrg et W R g W B D2 mLa LW 24 m D, Hete saesfor 2l AGA member

&
ErrTet nrEime

galvanizers can be fourd on the A58 webeite: g
i YES, HOG iz an ideal and cost efficent mating for all stesl artdes [Sap (2L F

ARE THE LARGEST ARTICLE(S) READILY ARE THERE ARTICLE(S) SUSCEPTIBLE TO DISTORTION? e | e |
ACCESSIBLE T0 TSZ APPLICATION? (See AGA Desien Guipe)

Arsdes up o A in length have been successfilly hot-dip pahanied by
I tiatarm |""'|'F'""'-i' """""-i.':"' itz .._.H.._..._._.:._.._.h__.l.

[ =

.. | Arethe stes artices candidates for progressive \ developed simple reference charts to determine if this i possible (gzlvanizei
= dipping? (se= Notez) . 1E ____ho Lrg/flicharz) and a more comprehensive progressive dip @boulator

Ef“pl:;iwap'lu::‘g'is::'rae dip proces: (dependent on kettle size). The AA has

ome fabricated structures and assemiblies may distont & the galvanzing.

_ ) tempersture s 2 result of refieding sirestes induced during steel produdion and

5 the seructure suseptible wo distortion? in subsequent fabricatng operagons. 't'eﬁ::ln:-.'.ir'.f-iﬁrin:r.ue:fgeta;-'.e artice
3

4 [ze= Motes) e Mo highlights pariolar izbmatons that ame suscepsibie and design/fabnizton
technigues w0 misgate distorsionswarpage risk shanzsit o knowledesbase

aicle/wanpzpg=-and-distorion

| Doz ctesl desizr indude tight recessad . Tight recessed areasane other *:eeln::_["pnf-erls_:er I_:e::_rﬁiful'.h: last desn or
5 i in threadks o - T Ho spray with the thermal spray pun. These components are ideally hot-dip zalva
JNBEE (MOOWE, (Tanries, Nreads for connedions) rized depending on answers to ) 1-04. See “Acressibility” for mors informaion.

Large, fat, uniform surfaces which are readily accessible aredeal for T5Z
- the armicis readily accessitie for T2 eanwhile, some design fadiors tan make other items dSoult to blast

b — Y= Mo dean or spray with She thermal gun (L= largs, Aat surfaces and not holow
AN THE RISK UF DISTURTION BE application fabrcations, small parts with mary edges, efc ). See “Aoressbility” for mors

information.

ConNsIDER HDG + TS7

ALTERNATIVE
DURABILITY
SOLUTION

f aress sraditionally wulnerainle during shipping, handiing, ard instaliation
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" | increased sbrason resstance? - — prefemed mating. Piles, posts, walkways and other components to be driven
intothe ground also bensfit from galanizing's supenior abession resstane.

(See HyBri ZiNc CoaTINGS

Schedule Impacts Considerations
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Questions Answers

WorksHeeT (Pe. 10) 10
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HDG + TSZ

(See Hysri ZiNc CoaTINGS

WorksHeet (Pe. 10) 1o

efficiencies by evaluating each steel article ASSIGN GOMPONENTS FOR
/ : HDG or TSZ)

for HDG, TSZ, or a combination of both.

Note: This flowchart prioritizes initial and lite-cycle

Download Flowchart / Worksheet (only)



https://galvanizeit.org/uploads/default/hybrid-zinc-coatings-flowchart-worksheet.pdf
https://galvanizeit.org/uploads/default/hybrid-zinc-coatings-flowchart-worksheet.pdf

Slip Critical Connections

> Consistently achieves py = 0.45
minimum in independent testing.

->Bridges (AASHTO LRFD BDS)

> Included in Class D definition:

> Blast-cleaned surfaces with Class D
coatings, or a mixed faying surface
utilizing an unsealed pure zinc or 85/15
zinc/aluminum thermal-sprayed
coating with a thickness less than or
equal to 16 mils mating with a HDG |
surface. g 08 oy,

galvanizeit.org
© 2026 American Galvanizers Association




Conclusions

> Complementary Coating Strengths

> Selection Tools Available for Efficiency
in Specification

> Overall System Compatibility

> Proven Practical Benefits
> Enhanced durability

> Reduced initial cost
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Protecting Steel for a Sustainable Future
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6881 S Holly Cir, Ste. 108
Centennial, CO 80112
(720) 554-0900

QUESTIONS?

aga@galvanizeit.org

GALVANIZEIT.ORG - @?ggafll\l MEDIA
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E @AGAgalvanizeit

@ American Galvanizers Association

@agagalvanizeit
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