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Introductions and Questions

e Please feel free to ask questions at any time
e Call TMS at (360) 692-6656
e Visit our website at: www.tmsmetalizing.com

\_
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http://www.tmsmetalizing.com/

Presentation Content

e Metalizing Overview

e Arc Spray Equipment

e Flame Spray Equipment

e Standards & Surface Preparation
e Application & Inspection
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Section 1: Metalizing Overview

\_
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What is Metalizing?

Thermal Spraying

Feedstock Heated Atomized & To Form Laminar (Layer of)
Propelled  TSC on Prepared
Substrate

\_ /
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e

Metalizing Materials

™

\_

e Aluminum, zinc, and their alloys in the form
of wire are heated to a plastic or molten
state.
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" How does metalizing

protect steel?

\_

e Corrosion occurs quickly if materials are not
corrosion resistant or covered by a protective
coating. Metalized coatings are used for the
corrosion protection of steel in rural,
iIndustrial, marine and immersion service.

e Aluminum, zinc, and their alloys provide both
barrier and cathodic protection when applied
INn non-through porosity thickness.

/
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Typical Metalizing
Installation

Compressed Air Vaporized/Molten
Thermal-Spray Feedstock
A 4 Air Control @
Atomizi y g
omizin =
+ s i
- Gas _ @
Constant | %
Current - 2
Power »
Source
Thermal Spray Coating ——»
callll
. Minimum SSPC-SP 10 and

Air Cleaner/Dryer > 2.5-mil Angular Profile

Typical Arc-Spray Installation
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" Electric Arc Metalizing
in Progress
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e

Metalizing onto Clean Steel

™

\_
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Special Properties

\_

e Very good resistance to high temperatures,
sunlight, and weathering.

e When cut through exposing the substrate
steel, or when applied in a through porosity
thickness, these metalized coatings will
retard corrosion through cathodic protection.

e Good impact and abrasion resistance.
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Environmental Advantages

e No volatile organic compounds (VOCs) to
cause air pollution (100% solids).

e No hazardous air pollutants (HAPS).
e Limited overspray into surrounding areas.

\_
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Safety Issues

\_

e Exposure to vapors, metal dust, and arc
ultraviolet radiation.

e Electrical shock and fire and explosion
hazards.

e Open Flame (Flame Spray)
e No toxic or flammable solvent fumes.
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Economic Advantages

e Long-term protection (40+ years) of steel
structures resulting in low life-cycle costs
(costs per year).*

e Reduced rework for original coating defects.

e Reduced maintenance over structure life.

\_ /
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Service Life for Exposure

TABLE 2 Thermally spraved metal coating selection guide for 20- to 40-year life

Environment Coating Thickness Sealer*
N mils |pum ]
Atmospheric ¥ o
Rural - Zine or zine-aluminum 6--8 {150-200] No
ndusirial Zinc or zine-aluminyum i 12-15 [303-380] Yes
Manne - Aluminum or zne- 12-15 1 305-380] No
B | aluminum
Immersion . .
Freshwater | Zinc-aluminum [2-15 {305-3801 Yes
Brackish Water Aluminum 12-15 [305-3801 . No o
Scawaler Aluminum [2.15]305-380] i No
Alternate Wet-Dry ) ?
i Freshwater Zinc-aluminum 10-12 [250-303] ! Xy
Seawater Aluminum 12-15 [305-380] ! Yes
 Abrasion Zinc-aluminum [4-16 1335-403] Yos
* Condensation Zine or zinc-aluminum [0-12 {230-303] | Yoy |

* See Section 6. Sealer Selection and Application
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4 Section 2: Arc Spray N
Equipment

e This section briefly discusses arc spray
equipment components and their safe
operation during application.

\_ /
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General Safety Guidance

e Adeqguate ventilation.
e Replace worn parts.

e Review MSDS requirements.

e NEVER point a spray gun anywhere except
at the work surface.

e NEVER touch hot surfaces and be aware of
flammable materials.

\_ /
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4 Typical Metalizing N
Arc Spray Components

e Spray Head (also referred to as a spray gun
or pistol)

e Supplies Package

e Wire Drive or Wire Feed Unit

e System Controls

e Wire Dispensing

e DC Power Source

\_ /
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ower Source

On/Off 34
Switch

Electrical
Receptacle
for
Control Box

\Yeld Lead
Connectio
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Adjusting Air Supply

\_

Set at
90 to 100 psi
(clean dry air)
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e

Wire-Feed System

Updated 2009
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Operating Controls

Voltage Amperage 2

Metr eter

Air Collar
Assembly

-

Power On #
dicator Light

Trigger Switch
Receptacle

£
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4 Wire Drive Configuration:
Push System

Air
Sexvic N
Power Lead
1 1
Power Source Mehhzmg L1 Wire Dr‘i;e / N, ? |<
Wire *--...| II v . v \

Spray
Power Lead + Head
Conduits

(Length is limited to 10" - 16")

PUSH SYSTEM SCHEMATIC

\_
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Push System

Updated 2009
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4 Wire Drive Configuration:
Pull System

Power Source

\_

_'\
Wire Drive
Power Lead - in Spray Head
-\ o
Wi [ e
/ // S
ray
Power Lead + Head

Conduits

(Length is Limited to 10' - 16")

PULL SYSTEM SCHEMATIC
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4 Wire Drive Configuration:
Push-Pull System

™

\_

/

Service N
_ Wire Drive
PowerLead - w"f Fepder; in Spray Head
| ‘l\ ;™
Power Source Mehhzng \—' g-m d.{_/_ﬂ.—f
Wire [ | = o s N
47 Drive Cable Spray
PowerLead + (Typical length is 33 feet, some systems are up to 66 feet.) Head
Conduits
PUSH/PULL SYSTEM SCHEMATIC
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4 Test the System Before
Applying Any Coating

Updated 2009
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4 Spray Head -
Open Nozzle Design
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4 Spray Head - N
Enclosed Nozzle Design
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/ Section 4: \

Flame Spray Equipment

WIRE DRIVE MECHANISM COMPRESSED AIR

WIRE / h— SPRAY STREAM
_l "\. D § .‘;‘f‘.'.‘:.,"' ;-—:-'-:.' ~ \
. o 3 - . ‘:L"';§~ > —

S [ - s . ’4.""' _)
P R

L >

' d > & =

WIRE FEED ROLLERS

MIXED FUEL GAS & OXYGEN

e In the Wire Flame Spray process, the raw material in
the form of a single wire or cored wire, is melted in an
oxygen-fuel gas flame. This molten material is
atomized by a cone of compressed air and propelled
towards the work piece.

\ e The molten spray solidifies on the component surface/

to form a dense, strongly adherent, coating.
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The Principles: Main Features

™

Component

Pistol _
Wire feed

(material) Gas Blow
Gauges

P

Oxygen

Molten particles Flame '

\

Propane

Wire Feed
Air Motor
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The Equipment: Overview

Pistol

Breathing filter assy

Flowmeter

Filter/lubricator/
regulator

Updated 2009 32
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The Equipment: Pistol Features

\_

Nogzle air blast Wire feed
shield protects assembly with
the pistol from pressure
backweld when adjuster and
the wire is hardened rolls
arrested
Wire feed via
Double gas Gas/air valve with tigh t.o.rque
sealed mixer preset cam and i s
assembly sealed diaphragms G0 ety

air motor /
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The Equipment: Pistol Controls

&
Wire Feed Rolls Clam&, '
w

onloff lever..zFp s Wire sizes 2mm 1/8" 11g 3/16}g

/
!”
2

Gas | Air Control Leveftius

Air Motor Wire feed knob other side

Wire Feed on [ off Lever------- |

Facing side
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™

The Equipment: Pistol Controls
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/" Section 4: Standards &
Surface Preparation

™

applying a thermal spray coating.

\_

e This section describes specifications and
preliminary inspections and activities before

Updated 2009
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Review of Specifications

e SSPC CS-23/AWS C2.23M/NACE No.12
e SSPC SP-5

e SSPC SP-10

e Referenced Standards — Not Included

\_ /
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e

Surface Preparation Checks

™

\_

e Clean and dry air - free of moisture and oill.

® Check the blast media — free of
contamination, debris & oll.
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e

Blasting Media and Mesh Size

™

\_

® Mesh size Is selected to match the anchor
tooth depth requirement and the blasting
media used.

e SSPC CS-23/AWS C2.23M/NACE No. 12
references acceptable blast media.
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/" Profile Depth and
Measurement

® Minimum depth 2.5 mils with a sharp
angular shape (3.0 — 4.0 Corps of
Engineers).

\_
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e

Checking Profile for Dust

™

\_

e Cellophane tape test confirms absence of

dust.

e Frequency of use Is determined by the
specifier.
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4 Holding Period After Blast N
Cleaning

e No greater than six hours except: shorter
time frame for high humidity and damp
conditions (4 hours for the Corps of
Engineers)

e Longer time frame in low-humidity or
controlled shop environments.

\_ /
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e

Alloy and Coating Thickness

™

\_

e Alloy and thickness are selected according to
Intended service environment and service life
(Reference ANSI/AWS C2.18).
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/" Checks Before Starting N
Metalizing Operations

e Safety controls in place?
e Surface preparation completed and to spec?

e Equipment components in proper working order
and set according to the manufacturer’'s

manual?

e Ambient conditions suitable for metalizing
application?

\_ /
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4 Ambient & Surface Conditions N
for Metalizing Application

e Surface temperature at least 5°F above dew
point and not falling.

e Relative humidity no more than 85%.

e Monitor conditions frequently at actual work
location, especially as weather changes.

\_ /
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/" Section 5: Application &
Inspection

™

steel.

\_

e This section describes the procedures used
to apply and inspect metalized coatings to

Updated 2009
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e

Read the Equipment Manual

e Consult the manual DO
for the recommended
operating parameters BRIDGEMASTER®
for the alloy you are Dipensfing Mani
spraying.

\_
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" Arc Spray Equipment N
Startup

e Start the spray equipment and adjust the
amperage to the desired setting.

e Lower the voltage to the minimum
recommended, or reduce the voltage until an
erratic arc is noticed. When this occurs,
Increase the voltage until the arc smoothes
out.

\_ /
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/ Recommended Stand-off
Distance

™

\_
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4 Keep Spray Perpendicular N
to Substrate
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e

Standard Spray Pattern

™

\_

e Apply in a block pattern, typically no more

than 3 feet by 3 feet. ( 2 ft x 2 ft for the Corps

of Engineers)

e Deposit approximately 2-3 mils coating
thickness with each pass parallel to and

overlapping the previous pass by about 40%.

e Apply successive passes perpendicular to
each other to completely cover the substrate.

/
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Bend T

es
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/ Bend Test: \

Pass and Fail Examples

3

0 inchles

I
PASS PASS FAIL

No Cracks Minor Cracks with Cracks with
No Lifting or Spalling  Lifting or Spalling

) ¥ i

TSC Bend Test: Pass & Fail Examples

\_ /
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e

Coating Thickness
ASTM D-1186/SSPC PA-2

™

\_

@ Thickness is measured with an SSPC-PA 2,

Type 2 fixed probe gauge or equivalent.

e Additional coating is applied if the metalized

thickness is less than the contract
specification.

Updated 2009
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/ Measure the Thickness
After Each Pass

™




4 Line and Spot Measurement h
Procedures for DFTs of Coating

Line and Spot Measurement Procedures

5 inch line at about 2.5 cm (1 inch) intervals

HY)

5 in a spot of about 10 cm? (1.6 inches?)
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/ Minimum Tensile Bond \
Requirements

Alloy PSI

Zn 500

Al 1,000

85/15 700 (1000 — Corps of Engineers)

\_ /
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Tensile Bond Test
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Tensile Bond Test

Failure Type P
eAdhesion Y
eCohesion
oGlue

Updated 2009
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e

Metalized Surface Finish

™

\_

e Uniform: without blisters, cracks, loose
particles, or exposed steel.

e Examined with 10X magnification.

Updated 2009
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Summary: Application

e Coating applied in a
block pattern, typically
no more than 3 feet by 3
feet to deposit
approximately 2-3 mils
coating thickness with
each pass parallel to
and overlapping the
previous pass by about
40%.

Updated 2009
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Contact Us:

Phone: (360) 692-6656

Fax: (360) 698-1539
Email: info@tmsmetalizing.com
www.tmsmetalizing.com

TMS METALIZING
@@@ SYSTEMS, LTD.
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