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It gives me immense pleasure to introduce Q-Coat as one of the reputed epoxy coated rebar manufacturer in the GCC,
based in Mesaieed Industrial City in the state of Qatar.

With a vision to provide solution to concrete reinforcement corrosion, one of the serious problems in GCC region,
Qatar Metals Coating Company WLL, (Q-Coat), was founded in 1990 as a joint venture between Qatar Steel Company
and Qatar Industrial Manufacturing Company, QIMC.

The use of fusion bonded epoxy coating on rebar is considered by many Researchers and Engineers to be most cost
effective techniques for combating corrosion. Through stringent quality assurance practice followed during epoxy
coating on the black bars procured from Qatar Steel, Q-Coat has established its credentials in the GCC markets,
especially in Qatar which has been growing consistently over the years. Initially from a capacity of 60,000 TPY, Q-Coat
has expanded its facilities to produce 100,000 TPY to be the largest epoxy coating plant in the region.

The technical expertise of Q-Coat in Fusion Bonded Epoxy Coating is reflected in its proven product quality with
accreditations received from various authorities and companies such as Ministry of Municipality & Urban
Planning (Qatar), Saudi Aramco, Al-Futtaim Wimpey and ISO 9001:2008 Quality Management system.

In line with Qatar National Vision (QNV) 2030, our responsibility is to contribute to the secured growth
of the construction industry by providing continual solution to the corrosion problem. While this call
for a sustained effort to improve the awareness on the benefits of using epoxy coated rebar, we

are optimistic that our joint efforts would facilitate us in emerging successful in our endeavor. .
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» Corrosion in Concrete Structure: A Perennial Problem

The deterioration of concrete structures due to steel
reinforcement corrosion is a worldwide problem
which firstcametolightin USA during early seventies.

rapid corrosion of steel reinforcement. Salt spray
and airborne chlorides along the coastal areas
add to the problem. Thus all reinforced concrete
structures existing in such an environment are most
likely to suffer from one or more of the following
consequences:

It was discovered that structures such as highways,
bridge decks, parking ramps and marine installations
designed to last for 75-100 years of service life,
required replacement or extensive repairs in just 10
years.

- Reduction in service life of structures

+ Shut down of vital and important structures
The problem was associated with absorption of due to concrete failure
airborne pollutants, acids and chloride salts through
the surface which eventually found their way to the

reinforcement steel causing it to corrode.

- Danger to public safety due to catastrophic
failure

When steel corrodes, rust is formed and it occupies ;irlr?ecrease in rehabilitation and repair cost and . hn
more space than steel itself. In some cases, the

volume increases as much as 20 times that of the
original volume of steel that has corroded.

Enormous pressure develops between the concrete
and steel causing the concrete to crack. These cracks
propagates through concrete results in concrete
spalling and leading to structural failure.

In terms of climate, the Middle East and
Far East regions are highly corrosive
environment for reinforced concrete
in the world. High temperature
and humidity combined with
a high natural chloride
contents together with
air contributes to the
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» Approaches Towards Corrosion Protection:

The five most prominent approaches used worldwide for corrosion
protection are:
Concrete surface sealers
Concrete barrier/cover depth
Chemical stabilization/ Corrosion Inhibitors
Electrochemical Method

« Coating of rebar / Steel Barrier Protection
Concrete Surface Sealers: Sealers are applied to concrete surface to
protect it from corrosion. They either block the pores in the concrete to
reduce absorption of water/salts or form an impermeable layer which
prevents such materials from passing. Sealers can be separated into two
groups: film forming and penetrating. Five major compounds are used
in concrete sealers are acrylic resins, epoxy, silicates, silane, siloxane, and
polyester sealers.The practical problems are that they are site applied
and subject to the vagaries of weather and construction practices.
Surface preparation of the existing concrete can be an important factor.
A key element to the successful implementation of the sealer is to
prevent the ingress of water but allow the passage of water vapor to
prevent blistering and peeling.
Concrete Barrier/Cover Depth: Increasing concrete cover depth
has proven effective in slowing the ingress of chloride to the steel.
The biggest problem with this method, besides high cost, there is an
increase in cracking propensity.
In principle, concrete barriers make part or all of the concrete
less permeable to water and the associated ions. The typical
procedure is to use overlays composed of latex-modified
concrete, low-slump concrete, asphalt, or polymer concrete.
Problems encountered include increased permeability
with age, scaling, and water entrapment. Use of silica
fume can significantly reduce permeability and
increase electrical resistance of the concrete but
is expensive and increases the risk of higher
corrosion rates in the presence of cracks.
Chemical Stabilization / Corrosion
Inhibitors: Chemical protection
relies on changing the concrete
environment to reduce corrosion.
Calcium Nitrite, the most
commonly used inhibitor
reduces corrosion by
chemically reacting
with the steel. The
effectiveness  of
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)
calcium nitrite is dependent on the ratio of .
chloride to nitrite ions, which should be kept
below 1. Two significant drawbacks are: it acts as
asetaccelerator which increases drying shrinkage of
concrete and normally needs a retarder; secondly, the
amount required is difficult to predict because exposure
varies in different parts of the structure.

Organic based inhibitors, such as amine-and ester-based
admixtures work by slowing chloride permeation and forming a
protective film on the steel surface.

Electrochemical Method: Cathodic protection works by imposing
an electric potential to oppose the corrosion cell. It requires an
anode current distribution system and a power supply. The major
drawback is that it is a technically sophisticated, expensive system that
requires trained Engineer site visits. It also requires high maintenance
expenditures and an external power supply, often in remote areas. The
long-term effects of cathodic protection treatment are not well defined.
Coated Rebar/ Steel Barrier Protection: Hot Dip Galvanized (Zinc
Coated) Rebar provides protection through a zinc barrier between the
steel and the environment and by acting as a sacrificial anode for the
steel. Zinc does corrode, but the volume of the corrosion products
is often less than that of iron products. Thus, corrosion takes longer
to cause cracking and spalling of the concrete. Observations from a
sea water exposure evaluation showed clear evidence of progressive
corrosion of the zinc layer under natural exposure conditions.

Fusion Bonded Epoxy Coated Rebar is used extensively in construction
to protect steel from corrosion. Epoxy coating works by preventing
chlorides and moisture reaching to the surface of the steel. Its greatest
advantage lies in its applicability to existing designs without changes in
load capacity or section size.

Effect of chloride concentration in concrete on corrosion of ECR
compared to black rebar

Reference: WJE, Condition Survey of West Virginia Bridge Decks,
constructed with ECR, 2009

Typical chloride

threshold for

corrosion of
uncoated rebar,
0.035 %

% ——o Typical chloride threshold for

corrosion of ECR, 0.132 %
(nearly 4 times more)

Cumulative Distribution of Chloride content at bar
depth, % of all samples

Epoxy coating provides a significant level of protection
against chloride induced corrosion

8alayddlSall 2l liad

Juudguyl

ilall Jall

P leasSII BBl wozss : JST Sollaie | JlaasSI) Cuil)
. OIS plusitnl sy (JSWI o dol) Blu,sd) di puss
Y Bl B3 U Y Sty dylisly e Y1 el
Yol 2o Jeli] § wlislsdl zo it Llg « JSTWI gié Vg dokuck
Wi & Js¥ S diansg « Slwlul GBSl Sid uzgs9 .JSTI Juse Jasy
OY ¢ dglhall dnSIL 3z & § W Bty Bluysl) § S Joss
B3 eyl Calie § gl oyl dwsd
i el e o I8 ¢ SLueVS s gasll slgbl e Basb] Sllacthl gag
SYedll phaw Jo d8lg b JSKiSg « Ol yelSJ)

PlisY GL S Mz Gubi U o 3P diloor pusiind : dileSg w4y sl
AL 0930l bl ] 55 @355 el Guakas S Cllawyg ST duds
lasly « duadl) do Ll (oo Budine diy b yuss ] 9o 3 § bV @l 5Ssg
Bleo Ol Ll Cullazis « @obl 8,03 oo Gywkige iy RIS &l
iy hay dodlab) o WS « Basd! 3bULI § Bl 2yl slus)y LIS Ll
Lol Boume i Oyl OIS s Aygb B340 o3I

Wizl gy bl s2le NS e Llea B9 ddlall ddes ) 1 luadl) ddass Bale|
o3 y9y0 @ G il STug .ooge S Josy gMlg Lzl deedly
OB Y duds wusdl ez o BT ST oYl ez 055y Lo Wy
Bloysdl blady GULLS ISy Euo Jgbl U8y &y JSTI Sgus
lowoly Yy ol olub oyl @l Jgor ollasMA) JSCiSg . dordua
Aol oyl Y § eyl dida) et JSTU

Ll @ d8Lso e.\a‘&«.ﬁj : @«Ss.q})\; dllasty EM\ oluad
oSou¥l Bols il Jasyg . JSTI (oo dyuod] dylosd
a9 -] s ] Jgogll e wlyslSdl gie e
L8] uSeu¥l Cadsdl dkes) BasYl L3k
Ol 095 L) Olosead! o Lghadas
022l ol dsesdl dBlb §

dilon G «
dnluoll ailw Al

QATAR METALS COATING COMPANY w.L.L

bl Joo dousiwe Silug pues o
1ule Sy ST (o dylonl
) Gl @lo o
o) Bl 31 Bos
Gl Coill o
dladSg 5sdl Ayl o
ekastl] Qe s o
rdodud) Bl ) dloo Silwgy Grb o |paide o o loud puds
ST oo lywlood Bl 3l g o @lghl plasitul o ¢ odasd) ) @l
eVl slhl polatsl (o sl Biluysdl § pluck) dwr o Joss O Lo] o9
I @lsbl Juad 0Sg9 o pudl] 3o Slghl 000 gid dowtS dib S poll gl
Ol @lgo § Loy OLSpe o pusiuly .3lisly el LSS e goze
S obeadly heally CoSlaadly guSsally el SYI slobl 0 Jadly dilu ;51
L enn eatll g e D ) el SRR 805 el b
O 55 8352 5bl Bilu 5o prbaws dlus] 8 I . slid] Sl sy ] SLliiat
sl Jgos gin 909 il gile Il gl (qudy pais ddg Lol Sale OS50
- pddly Oloyidl jopbs =ik elbl 5Ly 596 o O
Jgs el § Yed (3950 Dl 3l Bos 8305 of ol wil) + Ao Bl y33) 3as
B35 § 055 debasll 03 & 51 USELI o V]« grbuctl] OB ] gy
A=) daS) J) BBLoYL « hi) A
ST S 51 Dlu sl 30 leso U Aoyl s2led) O « Tudl Euo o9
LS dabadl Jlosiwl g1 O 90 JUI ez ¥y « by Layll SLgVlg slold T3S
Ol - seded] Bluys ol Cliwdl ol « dadsue Bluys gl dblho Sluys o
doglibl Wi BliSYI 0o dydsr Sygar Jiy O (g Kl B9 Jlosiu]
& ST S¥ume w3 « padll A6 diy,hall oo (SUs « Bl 5l 450 Sl
3gdddl 3929




» Fusion Bonded Epoxy Coated Rebar:

The Right Solution

Engineers and Researchers have found that fusion bonded epoxy
coating is the practical and scientific way for protecting steel
reinforcement against corrosion.

The first fusion bonded epoxy coating designed specifically
for reinforcing steel was put in the market in 1976. Since then,
extensive research, design and testing have been done and
proved the effectiveness of fusion bonded epoxy coated rebar
[FBECR] in preventing steel corrosion.

Applying an epoxy coating to steel rebar prevents the chlorides
reaching to the steel surface. And since the coating is done in a
plant away from the job site, it is not weather dependent and will
not cause construction delays.

The most effective form of epoxy coating is the fusion bonded
method. An epoxy coating on steel acts as a very effective barrier
to aggressive agents, particularly chloride ions, which will not
easily diffuse through a continuous epoxy coating. Hence the
steel surface is protected.

An epoxy coating is formed by combining an epoxy resin with
the appropriate curing agents, filters, pigments, catalyst and
leveling and flow control agents to achieve the desired
characteristics. It is applied from an electrostatic charged
powder state to a pre-heated rebar. The powder when
comes in contact with the hot bar, it melts and
cures which results in well adhered, continuous
corrosion resistant coating.

As well as providing the most effective

by
solution to concrete degradation, FBECRs also
provides the required flexibility to withstand 180
degrees bend over a short radius mandrel without
affecting the coating. In addition they offer increased
resistance to damage that can be caused by careless site
handling.

The coating provides long term adhesion to steel and ensures the

reinforcing bars are protected over a wide temperature range and

all climatic conditions. Few notable advantages are:
+ Long-term corrosion resistance
« Excellent prevention to salt damage
- Excellent impact resistance, bendability & adhesion
« Good bond strength with concrete

« Smooth and pleasing appearance

Corro-Coat EP-F 4003:Corro-Coat EP-F 4003 used at Q-Coat is a
fusion bond epoxy designed for use as an anti-corrosion suitable
for applications on reinforcement bars at a thickness of 130 to
300 microns. Powder coatings are 100% solid, finely ground fused
particles and physically similar in appearance to sand. When the
powder coating is heated, these fused particles melt to form
continuous film, typically a very durable and chemical resistant
film.

FBECR is still in
good form after
5 years corrosion
test in seawater
compared to
uncoated bar.

Coated Rebars...
time tested solution
for concrete corrosion
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The fusion bonded epoxy [FBE] coating process comprises 7 stages: .
1. Bar Surface Inspection: To ensure if there are any defects on the surface of bar which affects the coating o Il LJ:\-”

quality dilwall eXnil
2. Surface Preparation: Qatar Steel black bars are blast-cleaned to a near white metal finish using steel STl

grit. This cleans the surface of steel from contaminants, mill scale and rust. It also roughens the surface
& gives textured anchor profile. During this process, salt contamination is also removed.

3. Heating: Bars are heated to approximately 230°C (450°F), typically using high frequency electrical
induction heaters.

4. Powder Application: The heated steel is passed through a powder-spray booth where the dry
epoxy powder is emitted from a number of spray nozzles. As the powder leaves the spray gun, an
electrical charge is imparted to the particles. These electrically charged particles are attracted
to the grounded-steel surface providing even coating coverage. When the dry powder hits the
hot steel, it melts and flows into the anchor profile (i.e., the microscopic peaks and the valleys
on the surface) and conforms to the ribs and deformations of the bar. The heat also initiates a
chemical reaction that causes the powder molecules to form complex cross-linked polymers
which give the material its beneficial properties.

5. Curing: Following powder application, the coating is allowed to cure for a short period
(approximately 10 - 15 seconds) during which time it hardens to a solid, followed by water
quench that quickly reduces the bar temperature to facilitate handling.

6. Quality Assurance: The coating is electrically checked for coating holidays using low
voltage contacting search electrodes. Other Inspections carried out are: Coating
Thickness measurement and coating adhesion by bend test as per specification.

7. Packing: The coated bars are then carefully tied with nylon straps and bundles
wrapped in protective polyethylene sheet, ready for loading & dispatch.

The application process is quick, produces limited amounts of waste, and
enables quick and smooth production. Since the coating dries quickly, the
end products are ready to be moved shortly after the process ends.
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Special patch paint: protecting end after cutting
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International Standard of FBECR vis-a-vis Q-Coat p o X

Parameter ASTM BS ISO Q- Coat
A775:2007 14654:1999 (Average)

Bar Anchor Profile 1.5-4.0 mils

7-12 mils [8-16mm]

Coating Thickness 7-16 mils [18-40 mm]

Coating Holidays 3 holidays/m(max)

Coating Flexibility 180 deg bent using 8D

Cathodic Disbondment Test Yes

Shall not be less than 85 % of the

Bond strength with the concrete uncoated bars.

Bond Test of FBECRs from Q-COAT

Conducted by Materials & Laboratory Division

Civil Engineering Department

Ministry of Municipality & Urban Planning State of Qatar

AGE CORROSION
CAST LOAD POTENTIAL
LAB. NO. REF. NO. DATE IN (kN) | MEASUREMENT REMARKS

(MILLIVOLTS)
93/10426/1 = CN.4LAB -5- -6- - UNCOATED BAR

93/10426/2 -5- e = UNCOATED BAR

93/10426/3 -5- - UNCOATED BAR

93/10426/4 -5- = EPOXY COATED BAR

93/10426/5 = CN.2LAB -5- 18-11-93 - EPOXY COATED BAR

Adhesion of coating: Q-Coat has also achieved on bond strength carried in
accordance with BS 7295 (Part I). No disbonding of coating was evident and no
holiday detected at bend (bend angle 180°C). No visible cracking or ductile tear-
ing on the surface of bend was detected (Al Futtaim WIMPEY Lab report, 1997).
The result is tabulated below:

Bar diameter (mm) 20
Inside radius of bend (mm) 60
Bend angle 180Deg 180Deg

Results Passed Passed

1.96-2.75 mils 2.0-4.0 mils

7-12 mils 10-12mils
(170 to 300 microns) (250 - 300 microns)

4 holidays/m(max) 0.5 holidays/m
180 deg bent using 4D & 6D Complying with both standards

Yes Yes

Shall not be less than 85 % of Improved with 20 — 30% more rib
the uncoated bars. height & Rib Area

Continuity of coating: Q-Coat has achieved an outstanding standard of
having detected only 4 holidays in the sample when checked on both sides
for holidays using 67.5 V-dc holiday detector on a length of 12 meter rebar
(Al Futtaim WIMPEY Lab report, 1997). The result is tabulated below:
Bar diameter (mm)
Bar No.
Number of holidays

Effect of Coating Thickness on Corrosion of ECR
Reference: WJE, Condition Survey of West Virginia Bridge Decks, constructed with ECR, 2009
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Actively corroding bars have less coating thickness (<7 mils)
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Quality Assurance

At Q-Coat we are totally committed to
achieving and maintaining the highest
standards of quality at each stages of
operation. This commitment to quality

begins with the steel reinforcing bars geR\FeYlte¥elC-1o1|RaV1 AT W] IVaY:|

that we source from Qatar Steel 3 UI
e g 00 (g

Company known in the entire Gulf for
its quality and reliability. The products

are inspected for coating holidays, pjl_\Jl d‘3_||
coating thickness, 180 Degree bending and .. . @ _ @
impact resistance tests at various stages of CL'L”UJJl g_\.IOJJ
the production process.

The quality management system of Q-Coat
complies with I1SO 9001:2008 standards
applicable to the manufacture of Fusion
Bonded Epoxy Coated Re-bars (FBECR).

The technical expertise of Q-Coat in epoxy
coating is reflected in its proven product — &pbg <8 dgs § et Jadasailly Ll §95l
quality with accreditation received from — ssgadl jLusd e o) Josmog d3gmud] gSol;)

various authorities and companies such as " " T2 (a s . 2
Bogadl BylaY g3 8 s Weas Loyl
Ministry of Municipality & Urban Planning S92l 8,15 952l Bolard =2

(Qatar), Saudi Aramco and Al Futtaim  Jadasally Luldl §93adl 859 Cwld VRAY dw 9
Wimpey. &8s g Jolis ylas| elyzbs yhad dgo @ s.;bu.”
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on samples of black bars and epoxy coated mmbg LYl JMog STy Taall lyeslie gio

re-bars received from Q-Coat to determine § il s dids & o]
the bond strength and corrosion resistance ~ #%° 32 9 o) @ dbu b dii § pyiasl) LIS

in concrete indicated an outstanding &bl 2 gkl oo 4—“" o) o ol dw 858
performance of FBECR in concrete. During ekt Wuo Hledd Lol ST W8 uSsudl Bole
the test the normal black bars and epoxy WIS e Cladlo S quSemYl Bols dalit)

coated rebars were kept in concrete ready 5 By ib) LYl LA dss g . colS -
mix near the sea for 6 months. Convinced & S, SLLal el 29 - o LS sl

with the performance of FBECR, Ministry of gl gepll i o G gl sl S
Municipal & Urban Planning (formerly known — Olad sleisl 03 LS s dgs § (lyes! Jadasadl
as MMAA) awarded Q-Coat an approval and gLkl § lasluscwd guSeudl 83l dalatl wyasdl
specified the use of epoxy coated rebars for ) : Ao Sl

all government projects. The photograph o T :
below is the illustration of the test. 0954d) 859 Olylas) 25l Jawl § 8y9all pekiss
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Non-coated bar
showing poor
corrosion resistance

Epoxy

Coated Rebars...
time tested solution
for concrete corrosion
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Epoxy coated rebar
showing an excellent
corrosion resistance
and superior bond
strength in the
concrete




Fusion bonded epoxy coated rebars
manufactured by Qatar Metals
Coating Company (Q-Coat) have
been successfully and cost effectively
used in a wide range of industrial,
commercial and residential concrete
structures for both the public and
private sectors in Qatar and other GCC
countries.

Significant benefits of using FBECR
are:

Cost: Q-Coat epoxy coated rebars do
not require any change in design or
quantities. The cost associated with
their use does not exceed 1 per cent of
thetotalcostoftheconcretestructures.
This proportional cost is even more
insignificant when compared to
the subsequently required repair or
replacement cost incurred due to
corrosion damage.

Benefits of using FBECR

Life Expectancy: The use of Q-Coat
rebars can prolong the life expectancy
of a concrete structure from between
7 to 15 times compared to uncoated
bars. Reducing concrete damage
through corrosionresistantreinforcing

GCC Environment: Perfect solution
for GCC coastal structures subject to
high heat, humidity and salinity.

Repair and protection: Q-Coat
provides special patch paint to
protect rebar ends after cutting and
also supplies PVC tie wire for fixing.

Supervision: Q-Coat offers client
a comprehensive site supervision
services on request.

Handling advice: Q-Coat provides
clients with a special leaflet that offers
advice and guidance for the correct
handling of the epoxy coated rebar
on site.
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Coated Rebars...
time tested solution
for concrete corrosion
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FOPIR PN ON SIS C1 ISP - B o ¥ IS0 9001 : 2008
QATAR METALS COATING COMPANY w1 Certification

ABS Quality Evaluations

Certificate Of Conformance
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Epoxy
Coated
Reinforcement
Bars
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. Certificate from
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— Reduces Life-Cycle Costs. o _
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v Good Value




Coated Rebars...
time tested solution
for concrete corrosion
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