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A Guide to Cement Application and Surface Preparation

OVERVIEW            
The key to achieving a successful bonding process when applying cold bonding 
adhesives, metal primers and coatings, is in fully understanding the correct 
application procedures and limitations associated with the use of the chemical 
adhesives and coatings, both in the field and in the workshop.

The following information will assist in answering the most commonly asked 
application questions. This first section contains a concise overview and the 
following pages contain more detailed application specific information.

NORMAC 900 Series Adhesives  and XL-5000/XL-5001 Metal primers

STORAGE:  CHEMICAL ADHESIVES, COATINGS AND RUBBER PRODUCTS
All adhesives, coatings and rubber products should be stored in a cool and dry 
environment, away from heat and direct sunlight. When stored as recommended 
(70ºF., 20ºC.) the shelf life of the cement should be approximately 4 years.   

The shelf life of primers may vary depending on the chemical composition.

When mixing the hardener with the cement and applying the metal primer, it is 
important to thoroughly STIR the mixture. DO NOT shake it.  The reason for this is 
that both the cement and primers contain solids, which, over time, separate out 
from the solvent base. This mixing process is very important in attaining the 
optimum bonding strength required for both lining work and the application of 
lagging products to steel pulleys.

Once the hardener has been mixed in with cement, the working life or Pot Life is 
approximately 2 hours at 70ºF (21ºC).

APPLICATION PARAMETERS
When using cold bonding Cement + Hardener Systems, the following 
environmental conditions must be determined and preferably recorded. These 
factors play an important roll in achieving the best results

 Metal Temperature
 Dew Point
 Relative Humidity
 Ambient Temperature

METAL TEMPERATURE
Chemical primers and adhesives should not be applied when surface temperature 
of the substrate is below 50ºF. (10ºC.) or above 115ºF. (45ºC.). The metal 
temperature can be determined by either a surface temperature gauge (magnetic 
coil type) or infra-red thermometer. 



Where conditions are below the recommended application parameters, the cement 
will tend to thicken or gel. To return the product to a workable state, simply store the 
product at room temperature for a period of time to allow the solvent rubber mixture 
to return to its liquid state.

DEW POINT
This is the temperature at which moisture will condense on a metal surface. As a 
general rule, the surface temperature of the metal should be a minimum of 5 
degrees F or 3 degrees C above the dew point reading. The dew point reading can 
be determined from the dew point/air temp chart found later in this guide.
 
RELATIVE HUMIDITY AND AIR TEMPERATURE
From time to time, some applicators claim to have difficulty in achieving satisfactory 
adhesion results when using cold bonding cement systems. This is normally due to 
incorrectly determining the appropriate drying times of the adhesives (both primer 
and cement coatings) in varying conditions. 

The drying times of the primer and adhesive coatings will vary considerably 
depending on the amount of moisture in the air and the air temperature. The 
standard drying times referred to in the “Application and Preparation Procedures” 
bulletin are based on results attained at room temperature, 70ºF. (21ºC.) under a 
controlled environment.  

It is important to note that 80% of the ultimate bonding strength is attained within 8-
12 hours of cure time. 

Drying times and cure rates of the adhesives are more adversely affected in 
LOW temperature HIGH humidity conditions (see Workplace Environment 
Controls).

Where both the air temperature and the humidity is high, the use of a fan to 
increase the air circulation at the workplace, will assist in speeding up the 
evaporation or flashing off of the solvent. 

In all cases, it is imperative that the metal primer and prime coat of cement 
be completely dry prior to continuing the bonding process. We recommend a 
minimum drying time of 1 hour for each of the priming coats. This drying time 
may be reduced at the discretion of the applicator/ technician monitoring the 
conditions at the work place.

Primer and cement coatings should be applied in accordance with our 
standard instructions: i.e. metal primer should be applied at not more than 1 
mil (.001") or 25 microns. The cement should be applied as a thin, even coat, 
avoiding runs and puddles. The use of a short nap adhesive paint roller will 
achieve the best results. 
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WORKPLACE ENVIRONMENT CONTROLS
To ensure a professional and high quality installation, it is imperative to provide 
suitable protection from the elements, not only for protection of the product but also 
for the technician. Conditions vary greatly from season to season and country to 
country. The use of protective covers such as awnings and tarpaulins are basic to 
this issue. There are many forms of portable framework available today that can be 
used to provide adequate protection against wind and weather.

One option that is commonly used for conveyor work is a protected area or splicing 
station. These are normally permanent or semi permanent structures. This is ideal 
and such facilities are mainly found at the larger operating mines and industrial 
complexes where the process equipment is critical to the continuous operation of 
the plant.

In addition to the above, there are a number of options available to the installer in 
controlling the workplace conditions in colder weather, some of which are as 
follows: 

Quartz halogen lighting
Propane heaters – forced air
Infra red heaters
Infra red drying hoods

Note: The use of diesel fired heaters is NOT RECOMMENDED, as the emissions 
may contaminate the prepared surfaces and adhesives. 
                                                                                                                                                      
Whichever system is used care must be taken to avoid the possibility of any 
reaction from the heat source with the solvents. In the interest of safety and in 
compliance with the law, in all cases, strict adherence to the SDS and safety 
regulations MUST be practiced.

Adequate ventilation must be maintained at all times to prevent the accumulation of 
solvent fumes during the application process. It is important to remember that 
solvent vapor is heavier than air and will therefore flow downward from the point of 
application. Many workshop facilities provide air exhaust fans which are installed at 
ceiling level.

Ideally, when working with chemical adhesives and primers, extractor or 
exhaust fans should be placed at floor level or below the working place to be 
effective. 

Once the workplace is suitably prepared, the ambient and surface temperatures 
must be maintained for the duration of the lining or lagging process.
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METAL PRIMERS
Metal primers serve two major functions in the bonding of rubber to metal or 
coatings.

Prevents surface oxidation of the substrate when applied immediately after the 
metal cleaning process.

Improves the bonding strength of the cement to the steel by at least 10%. 

Remember to thoroughly stir the primer prior to application to the steel. As with the 
cements, a settling or separation of the solids from the solvent base occurs. If this is 
not done, you will not achieve a successful bond. Typically, this will manifest itself 
where the cement does not stick to the primer or where the primer/cement coatings 
come off the metal leaving bright steel.

Cold bond chemical adhesive systems are widely used around the world in varying 
climates and operating conditions with complete success.

The adhesives are safe and easy to apply, and when used in accordance with our 
application procedures and safety recommendations, will ensure the highest 
quality bonding process with outstanding results.
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RUBBER LINING AND PULLEY LAGGING 
The following information details the steps to be taken to achieve the optimum 
results in the use of Cold Bonding Adhesives and Primers.

RUBBER to METAL – SURFACE PREPARATION
All surfaces must be clean, dry and free of oil or other contaminants

Remove all weld splatter, sharp edges or irregularities by surface grinding.  Weld 
seams etc. should be ground to a radius of 3mm (1/8") or more.

Degrease the surface using an approved non-oil based cleaning solvent such as 
Methyl Ethyl Ketone (MEK), Toluene, Ethyl Acetate, Trichloroethylene.

For cast iron – used cast iron requires heating to bring oils and contaminants to the 
surface because of its porosity. Degrease with suitable solvent then proceed with 
surface preparation.

Blast cleaning of metal surfaces to NACE 1/SSPC.SP5/BS4232 First 
Quality/Swedish Sa3. A white metal blast profile of 62.5 to 75 microns (2.5 – 3.0 mils) 
is the recommended requirement for new metal surface. NACE 2/SSPC-
SP10/BA4232 Second Quality/Swedish Sa2-1/2, near white class with the same 
blast profile depth as above is acceptable for re-work and in-situ/site work.

Surface grinding using a steel grinding disc at 6 - 8,000 RPM will achieve an 
acceptable surface texture.  A crosshatch pattern surface - grind is preferred.  (See 
attached blasting specs.)

Sander/polishing tools (2500rpm or less) with a 7” diameter 16 grit aluminum oxide 
sanding disc should be used to remove residual rubber on the steel substrate or 
pulley, but not for steel surface prep as this will create a smooth polished surface 
without profile.  

Remove all blast residues by brushing and/or vacuuming.  Take care not to 
contaminate the surface after cleaning.  Clean the prepared surface with a light wipe 
of the cleaning solvent with a lint free cloth. If necessary, cover the prepared surface.

When bonding rubber to metal, prime the steel surface with Normac XL-5000 or XL-
5001 Metal Primer immediately after blasting and cleaning is complete. Mix Metal 
Primer well before each use. Apply a thin coat of primer evenly, preferably using a 
short nap Adhesive roller or brush, avoid runs or puddles.  

The primed surface must be allowed to dry thoroughly, normally 1 hour depending 
on the environmental conditions. Longer if needed!

NOTE: Primed metal surfaces can be held for as long as 5 days when properly 
stored away from direct sunlight, and in a clean and dry environment.  
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ADHESIVE/HARDENER PREPARATION
Mix the respective adhesive/hardener together.  See Technical Data sheets for 
mixing procedures otherwise use:

80g R hardener on 1kg of 900R Black, Grey or Clear
40g RU Hardener on 1kg of 900R Ultra Black, Grey or Clear
35g RE Hardener on 660g of 900E Black, Grey or Clear
30g E hardener on 660g of 900E Ultra Black, Grey or Clear

White or FDA Compliant Versions

40g RF Hardener on 1kg 900RF
40g RF Hardener on 1 kg 900RF Ultra
35g RFE Hardener on 660g 900EF        
30g RFE hardener on 660g 900EF Ultra

A thorough mix is required by stirring not shaking.  All Normac cement systems are 
supplied in a wide mouth container for ease of mixing and application.

ADHESIVE APPLICATION
Apply a uniform first coat of adhesive to the primed metal surface and allow it to dry. 
(Normally 1 hour at 23 C/73 F)   º º

At the same time apply a coat of adhesive to the rubber surface using a stiff brush.  
With a circular motion, scrub or work the adhesive into the rubber applying a uniform 
coating and allow it to dry.

Once the primed surfaces are dry, apply a second tie coat to both surfaces.  When 
the surfaces are dry to a tack, (this normally this takes about 10 to 15 minutes for “E” 
series cement and up to 15 to 20 minutes for the “R” series depending upon 
temperature etc), the two surfaces can be bonded together. 

NOTE: When applying the second coat of adhesive, apply the adhesive with a brush 
or roller with a rolling or painting action.  DO NOT SCRUB the adhesive into the 
primed rubber or steel surface

BONDING PROCESS
Position the rubber onto the steel surface.  Roll or stitch the rubber onto the steel, 
applying pressure to ensure maximum surface contact.  Pay attention to joints and 
edges and avoid air bubbles.  A rubber mallet can be used to assist in the bonding 
process. Care should be taken to avoid creating excessive deformation of the 
rubber.  If the coated surfaces become too dry, apply an additional coating as 
previously detailed.  Finally, a pneumatic hammer tool can be used to stitch the 
rubber to the substrate.
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JOINT SEALING/RUBBER REPAIR – U REPAIR CARTRIDGE REPAIR SYSTEM   
Normac U-Repair sealant is a two - 
component elastomeric material, used 
for the sealing of joints against moisture 
and material fines where required in 
rubber lining or pulley lagging. This 
product has excellent adhesion to steel 
and rubber when used in conjunction 
with our NR-8401 primer and exhibits 
outstanding wear resistance. 

U Repair is applied with a manually 
operated dispensing tool supplied for the 200ml x 200ml size cartridge, or the 
pneumatic dispensing tool, for the 750ml x 750ml cartridge for large volume repairs. 

EXTRUDER METHOD WITH LARGE STATIC MIXER

SPRAY APPLICATION WITH AIR GAUGE ASSEMBLY
The spray application system is a rapid method of repairing the conveyor top cover 
particularly where extensive skirt –board area damage exists.             

Technical specifications are available upon request. Surface preparation is as for 
rubber, with NR-8401 primer. 

RUBBER WITH A BONDING LAYER
For rubber lining etc with a proprietary bonding layer (CN layer) the need for surface 
preparation or buffing of the rubber is not normally required but optional. 

The bonding layer surface must be wiped with a lint-free cloth using an approved, 
non-oil based cleaning solvent. 

Once the solvent has evaporated, (normally two to three minutes) the cement can 
be vigorously applied using a good brush or a 22.5cm/9” adhesive application roller. 
Allow the cement to dry.

Apply a second coat of adhesive to both surfaces and allow to “Tack” for 
approximately 10 to 15 minutes with “E” series cement at 20C. and up to 15 to 20 
minutes with the “R” series adhesive.

Firmly stitch down the rubber using rollers, rubber mallets, and a Pneumatic rubber 
headed hammer to achieve maximum surface contact and eliminate air entrapment.    

RUBBER WITHOUT A BONDING LAYER
Where there is no bonding layer, the rubber surface to be bonded must be prepared 
as follows:
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Remove any surface contamination or dirt by wiping the surface of the rubber with 
an approved, non-oil based cleaning solvent. 

Buff the surface of the rubber using either a low speed (2500RPM or less) 7” 
diameter, 16 - 24 grit aluminum oxide sanding disc, 1” wide x 4” diameter stiff wire 
brush attached to a drill or tungsten carbide buffing tool (avoid the use of high speed 
grinders, as this will burn the rubber).

The rougher the surface prep is, the better the bond; no shiny spots.

Remove any residual buffing dust using a clean hand brush.

Apply an even primer coating of adhesive/hardener avoiding any puddles or runs 
and allow to dry a minimum of 60 minutes depending on the working conditions. 

Cement application can be made using a brush for the initial coating and adhesive 
roller for the final coating. 

Apply a second coating of adhesive/hardener to the primed surface, and allow to dry 
until tacky to the touch. Typical tack times vary between 10 and 15 minutes 
depending on environmental conditions.

Place the two primed surfaces together and stitch vigorously, applying pressure with 
a roller, rubber mallet or Pneumatic hammer tool depending on rubber thickness

TYPICAL BONDING MISTAKES
Bonding when the adhesive is too DRY.
This is the most common cause of bond failure. The adhesion will be poor and 
spotty. If this occurs, re-coat the surfaces to be bonded as recommended in the 
application procedures

Bonding when the adhesive is too WET.
Test the coated surface with the back of the finger.  It should feel tacky, but not leave 
a residue on your finger.  If the surfaces are placed together when the surfaces are 
too wet, the initial bonding strength will be poor. However, the adhesive/hardener 
mixture will cure over time, as the solvent in the adhesive evaporates.

Bonding without adequate pressure.
Sufficient pressure should be applied to ensure maximum surface contact. The 
ultimate strength of the bond is improved as surface contact pressure is increased.  
There are a number of ways to apply surface pressure. Typically hand-held 
stitchers/rollers are used for rubber thicknesses under 10mm/3/8”. Rubber mallets 
and/or pneumatic mallets are used for rubber thicknesses greater than 10mm/3/8”. 
The addition of continuous weight or pressure is advantageous where insufficient 
pressure can be applied by hand.  In such cases, items may be left to stand under 
pressure, if necessary, overnight.
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When lining large items such as Tanks and hoppers etc, applying the lining whilst the 
adhesive is still moist allows the lining to be re-positioned if needed. Once the lining 
is in place, pressure must be applied as detailed above.

Dry Fitting: This is the term given to the pre-positioning of the rubber lagging or 
lining prior to applying the adhesive. This is a very effective method of installation 
and can considerably simplify the lining process. Contact your rubber specialist for 
further technical assistance. 

CURING:
All Normac rubber based adhesives are designed to cure at 23 C/75 F. At this º º
temperature they will achieve 50 to 60% of adhesive strength within 2 to 4 hours, 75 
to 80% in 24 hours and the balance over the next 14 days. This is typical of all cross-
linked rubber adhesive products in the market today.

Rule of Thumb: For every 5 C/10 F drop in temperature you can double the times º º
above, for every 5 C/10 F rise in temperatures you can cut the temperatures above º º
in half.

A Guide to Cement Application and Surface Preparation
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HOW TO SPECIFY BLASTING
For all rubber to metal applications we recommend a NACE 1 Class 2.5-3.0/SSPC-
SP5/BA4232 First Quality for non-field applications. For field applications we 
recommend NACE 2 Class 2.5-3.0/SSPC-SP10/BA4232 Second Quality.

The four basic standards used to describe surface preparation are the Steel 
Structures Painting Council (SSPC) "Surface Preparation Specifications", the 
National Association of Corrosion Engineers Standards (N.A.C.E.), the British 
Standards Institution (BSI), and the Swedish Pictorial  Standards.  Basically their 
definitions are:

A Guide to Cement Application and Surface Preparation

Removal of oil, grease, dirt, soil, and 
contaminants by cleaning with solvent, 
vapor, alkali, emulsion or steam.

Removal of loose rust, loose mill scale, and 
loose paint by hand chipping, scraping, 
sanding, and wire brushing.

Removal of loose rust, loose mill scale, and 
loose paint by power tool chipping, 
descaling, sanding, wire brushing, and 
grinding.

Removal of all visible rust, mill scale, paint, 
and foreign matter by blast cleaning.

Blast cleaning until at least 2/3rds of each 
inch is free of all visible residues.

Blast cleaning of all except tightly adhered 
residues of mill scale, rust, and coatings.

Complete removal of rust, and mill scaled by 
acid pickling, duplex pickling, or electrolytic 
pickling.

Blast cleaning until at least 95% of each 
square inch is free of all visible rust, mill 
scale, paint, and foreign matter.

Removal of all visible rust, mill scale, paint, 
and foreign matter using power tools and 
producing a minimum profile of 1 mil.

DESCRIPTIONSSPC

SP1, Solvent 
Cleaning

SP2, Hand Tool 
Cleaning

S1P3, Power Tool 
Cleaning

SP5, White Metal 
Blast Cleaning

SP6, Commercial 
Blast Cleaning

SP7, Brush-Off 
Blast Cleaning

SP8, Pickling

SP10, Near White 
Blast Cleaning

SP11-87T, Power 
Tool Cleaning to 
Bare Metal

BS4232 
First Quality

BS4232 
Third Quality

Light blast to 
brush-off

BS4232 
Second 
Quality

BRITISH

N/A

St 2

St 3

Sa 3

Sa 2

Sa 1

Sa 2-1/2

N/A

SWEDISH*

N/A

N/A

N/A

1

3

4

2

N/A

NACE

*Also SSPC-Vis 1 Standard

HD PULLEY LAGGING

RUBBER LININGS AND COATNGS
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ABRASIVE PROFILE COMPARATIVE CHART
The following chart should be used for approximating the abrasive size required to 
obtain a specified anchor pattern.  The standard metal used to obtain these results 
was hot rolled steel with tightly adhering mill scale. 

The resulting depth of anchor pattern will vary with the method used for measuring 
depths as well as any one of numerous other variables (type and hardness of steel, 
thickness of mill scale, degree of cleaning specified, etc.)  This information can be 
used for centrifugal wheel as well as pressure blasting. 

Pressure blasting should be done using 90 – 100 p.s.i. nozzle pressure.  The depth 
of anchor pattern used in this chart is an average and not a minimum or maximum 
depth obtainable.  Consult local abrasive suppliers for specific technical data and 
the latest available blast media.

*Steel shot alone will not give a good angular anchor pattern and should be used in 
combination with steel grit for best results.

NOTE: Blast media product names and reference numbers may change from 
country to country. Check with your local supplier for the appropriate blast materials.

A Guide to Cement Application and Surface Preparation

1 Mil Profile

30/60 Mesh Silica Sand
G-80 Steel Grit
*S-110 Steel Shot
80 Mesh Garnet
100 Grit Aluminum Oxide
Clemtex #3
Black Beauty 2040

1.5 Mil Profile

16/35 Mesh Silica Sand
G-50 Steel Grit
*S-170 Steel Shot
36 Mesh Garnet
50 Grit Aluminum Oxide
Clemtex #3
Black Beauty 2040

2 Mil Profile

16/35 Mesh Silica Sand
G-40 Steel Grit
*S-230 Steel Shot
36 Mesh Garnet
36 Grit Aluminum Oxide
Clemtex #2
Black Beauty 1240

2.5 Mil Profile

8/35 Mesh Silica Sand
G-40 Steel Grit
*S-280 Steel Shot
16 Mesh Garnet
24 Grit Aluminum Oxide
Clemtex #2
Black Beauty 1240

3-4 Mil Profile

8/20 Mesh Silica Sand
G-25 Steel Grit
*S-330 or 390 Steel Shot
16 Mesh Garnet
16 Grit Aluminum Oxide
Clemtex #2
Black Beauty 1240
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Dew point calculation chart

Dew Point: Temperature at which moisture will condense on the surface.  No 
coatings should be applied unless the surface temperature is a minimum of 5F 
above this point.  Temperature must be maintained during curing.

Example: If air temperature is 70ºF and relative humidity is 65%, the dew point is 
57ºF.  No coating should be applied unless the surface temperature is 62ºF 
minimum.
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Pictorial guide to surface blast conditions
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