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Thi most commonly used metallle coated 2heet
steel products in the construction industry are: (1]
(ialvamzed, (2 35% wluminum-gne conted, ()
Zine-b% aluminum- coated, and (4} aluminum-
coated sheets. These coated sheet steel products
provide corrosion protection mna diverse range of
applications. They are all made by the eontinuous
hot-dip proress. Each product i avnilable with
various conting thicknesses, surface fireshees @wnd
strengths and ductility levels

Uialvanized 15 an coonomical, corrosion riesietint
rinc-conted sheet steel. 1t provides good overall
corroeion registance gnd excellent galvame or
gpcrificual protection at cul edges and seratches
through the coating. It is available m fimshes 1o
meet various surface requirements regular
epangle, minimised spangle and temper rofled
extrn amonth, Galvameed sheet can be roadily
factory painied and feld painted. It is the stan-
dard hot-diyp metallic coated sheet produdct o whiach
all pther products are compired.

55% aluminum-zine &lloy-coated steel sheet is
conted with an alloy of 35% alummum-45% zinc
Thi allov eoating provides excelient long 1erm
corrosion reststance hke that of aluminum costings
pnd galvanic protection af cut edges and scratches
characteristic of zine coatings. 1t 1= reddily frm-
able and available both pamnted and unpainted, Tt
iz widely used unpainted for low slope roofing and
painted for architéctural roofing and suling panels.

Tine-5% aluminum copted stecl sheot 13 conted with
an-alloy of 95% zinc-5% alumimum, For most
applicaticns it provides improved performance over
galvanzed, eapecially for applications requinng a
high degree of coating formability. The hugh
percentage of gine allows for excellent galvinkc
proteciinn @1 cut eilges and scrotches similar to
regulir galvameed coatings. 1t is primanly used
painted for building panels

Aluminum-coated steel sheet has excellent long
term corrostion Pesistance. [t provides mited
gilvanc protection at cuf pdges and scratches
axcept in manne environments. [t 1s mostly used
unpainted for low alope roofing, although it can be
parnted and 15 used for architectural roofing and
siding panels.

Hot-Dip Process

The hot dip process involves cleaning, annealing
(heat treating), coating and fimehing steel enils at
gpeada up to GO0 feet/minute, all in one continuous
aperation. Figure 1 8 a achematie diagram of a
typical conunueas hot dip coating line.

Cotlz of cold rolled steel nre firat uncoiled and
welded ond-to-end for non-stop processing. The
atie] 2 cleaned to remove dirt and o1l and then
annealed or heat-treated ina furnace. The furpace
contains bydrogen gas which elimimnates oxides on
the sheer and prepares the surface for hot dip
combing, The sheet is heated to high temperatures
i develop the desired strength and formabality
levels in the steel

Continuous Hot-Dip Coating Process
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After completing the heat treatment eyele in the
furnace, the sheet enters the molten coating hath
through a furnace extension to avoid eontact with
air and reoxidation of the sheet surface, A metal-
lurgizal hand forms between the steel and the
metal e Ting in the bath. The mﬂlﬂllufgil-'ﬂl bend
provides the excellent adherence characteristic of
het dip coatings such that the sheet can be formed
without flaking or apalling of the coating.

The sheet ezits the bath vertically out of the pot,
‘Aragging” or pulling out with it o layer of molten
coating. Excese coating is wiped or removed with
air knives to schieve the desired coating thicknesa,
The sir knives control the coating thickness by
impinging a high pressure air stream normal to the



shest. Un modern high speed hnes the air knives

are computer contiolled wsing feedback from an on-

line gage that continuously measures the coating
thickness on each side and across the width of the
sheet

Az the sheet contimues vertically after the air
knives, the coating 1s cooled and sehdified. The
solidification process can also be controllied at this
loeation to impart, selective surface fimshes, such
ak minimezed spanglae.

Processing through a tension leveler takes place to
Natien the sheet and through a temper or rolling
mill to control the surface firish aftor cooling.
Then, as & final step hefore coiling, @ chemucal
treatment 15 apphed to protect the sheet from
transit and sbOFgr COrmosion

Fabrication

Calvamzed, 55% aluminum-zine coated, ginc-5%
aluminum coated, and aluminum coated shest
lend themaelves to most fabrication processes;
they can be roll formed, brake formed or lock
ceamed: they can be welded, by various methods,
riveted, and 1n some cages soldered, and gonee-
ally handled and processed much the same az
uncoated flat-rolled sheet. Asa resull, the
decigner and materiala specifier have a range of
pracucal chowes for matching specitfic coated
prifiucts i mest the regquirements for the end
use, such as atrengthand ductility, corresan
resistance, and surface fimish

Mechanical Properties

Theze coated-gheet products are available inoa
number of metallurgical qualities, providing
different degrees of formability and strength to the

baze gheet. The most common. quality tvpes are:

13 Commercial Quahty (CQ)

A Lock Forming Quality (LFGQ)

4 Dirawimg Gualicy {13

1 Drawing Quality Special Killed (IVSK]

1] Deep Drawing Quality Special Killed -
Fully Stahilized

£ Structural Quality (S4)

The moest common guality types used 1o the
conatruction industry are CQ, LFQ, and 5. Most
steel products used for construction applications
are designed in accordance with the ALSI “SPECT
FICATION FOR THE DESIGN OF COLD.
FORMED STEEL STRUCTURAL MEMBERE™
which regquires the use of steel of structural
quahty. rher quality types are typocally used for
sccesanries, fashing and other non-structural
applications when formahbility or economics are
eonsiderations. These tvpes may be used for
structural apphications when ALST Specification
criteria governing their use are met. The

strengths levels for 50 as defined 1n ASTM apeci-
heations, A 653-95 for galvanized, A 792-94 for
A5% aluminum-zine coated, A 875-94 for zine-5%
aluminum coated, and A 463-25 for aluminuam
coabed are hsted in the following tahle:
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Coating Weigl

Coating thickneas (measured as conting weight in
cumces por sgquare foot or grams per square meter)
ig important in controlling corrosion resistance and
influgncing coating ductility during fabrication
The coating weight should be chosen carefully, by
considening the fabrication method and type of
pnviromment in which the sheet will be expected to
serve. In general, thick or heavy contings will
provide better corrosion resistance and longer life
than than or hght coatings. Conversely, the ndher-
ence of the coating generally is inversely propor-
tional o the thickness; therefore, 3 thin coating is
more desirable for applications invalving severs
forming. Coating weight may also affect the
weldababty of some producte, Conversely, the
welding process can himit the selection of coating
welght

Common coating weights used in the construction
industre for galvanized include the following:
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Far 65% aluminum-gine coated sheet. the most
LTI COATLIE Calerories are
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For zine-5% aluminum coated sheet, the most
commaon coating categories are:
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Aluminum-coated Type 2 sheet 18 used in construc-
ttom applications, [tis coated with commercially
pure aluminum and has the following coating
designations:
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Chemical Treatment

All four conted sheet products are availabic wath a
chemical or passivation treatment. The chemeal
treatment, applied on the coating hine, imhibits
hight surface corrosion, such as "white rust” on
galvamzed during transit and sworsge of coils and
sheets. Thiz stmimng or “white rust” is the product
of zine corroding in the presence of mowsture when
ahveets are tightly stacked. The chemical troatment
also maintains brightness and delays the onzet of
dorkening (graying) of sheet surfaces upon expo-
Bure to Lhe stmosphere

Painting

Galvanized, 55% aluminum-zine coated, gine-5%
aluminum eoated, and aluminum coated sheet can
be readily painted sither before or after fabrication.

Paint provides obvous asathetic benefits ag well as
increasaed corrosion protection. 'When the surface is
properly pretreated and the appropriate paint
system 1s gelected, the pretreatment forms an
adherent hond between the paint and the metallic
coating. A key to good performance is selection and
use of 8 pretreatment and primer specifically
designed for each weight and type of underlying
metallic coating.

Many types of pamnt can be used on coated-steel
gheet. The choice depends on the ultimate service
requirements of the product. For example, some
types will maximize weather resistance, whale
others will provide a high-gloss surface, Consulta-
tan with paint suppliers is strongly recommended
to obtain maximum performance.

For mere information contact The Metal Con-
struction Association’s Technical Consultant,
Frederick J. Palmer, at (412) 221-8926.

GLOSSARY:

Annealing—The general process involving
thermal application of controlled heating and
coohing of steel sheet to induce softeming and alter
mechanmical propertics,

Brake forming—A bending operation in which
steel shect i plastically deformed along single,
straight line surface contours

Cold-reduction—"The operation of paszing un-
heated steel sheet through rolls for the purpose of
reductng its thickness; producing a smooth, dense
surface; and producing controlled mechamical
properties

Duectility—The property which permits steel aheet
to sustnin plastic deformation without rupture.

Lock Seam—An interlocking folded connection of
thie free edges of atee] gheets to join the pieces
together forming 8 comtinuous sarface.

Roll forming—A continucus bending operation
muost often done at room temperature m which
steel sheet is plastically deformed along a line or
axis. Tandem sets of rolls shape the sheet in &
senes of progreasive atages until the desired cross
sectinnal shape is obtainad,

Spangle—The pattern of the erystalline structure
af the outer layer of a hot-dipped galvamzed
coating. Spangle size, ehape and general pattern
are largely influenced by the composition of the
galvanized coating. Also réferred to as “frost-
Auweer”



Sheet steel guality:

Commereial quality (CG)
sheet—Steel sheet intended for
applications where the product 1=
guhjerted o bending or moderate
formang

Drawing guality (D) sheet—
Steel zheet intended for fabrica-
tinn of anidentified part where
drawing or severe forming is
imvolved

Drawing guality, special
killed (DQSK) sheet—=tee]
sheet intended for fabrication of
an identified part where drawing
or gevers forming may be -
vislved or where the product 12 1o
b eesentially free from signifi-
il changes in mechanical
properties over u period of time,

Lock-forming quality (LEFG)
sheet—>Stpel sheet intended for
applications where the product s
sabjected to machine lock form-
ing, which impeoses requirements
oit birth the base metal and the
coating that are in exeess of the
formyability requirements of
commercial quality stee] sheet

Structural guality (5Q)
sheet—5Steel sheet miendel for
spplicationz where the mechan-
enl properties are specified; such
e riliEs {i'e evaluaterd |.'I;'.'
comumonty nccepted mechaneal
peats guch as tengion and hard-
NEES




