Surface Preparation: 5 Critical
Points for Long-Lasting
Industrial Coatings

Proper surface preparation is the foundation of any successful coating application. These
five essential guidelines will help you achieve optimal adhesion, extend coating lifespan,

and prevent costly failures in industrial environments.
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POINT 1

Sand and Shot Blasting: Achieving the Optimal Surface
Profile

The 75-Micron Standard

When performing abrasive blasting operations—whether using sand or shot media—maintaining a
surface profile of approximately 75 microns (3 mils) is crucial for optimal coating adhesion. This
specific depth creates the ideal anchor pattern that allows coatings to mechanically bond with the

substrate.

Why 75 microns matters: This profile depth provides sufficient surface area and mechanical keying
without creating peaks that are too sharp (which can cause early coating failure) or valleys that are

too deep (which may trap contaminants or prevent complete coating coverage).
Best Practices for Profile Control

. Use appropriate grit size and blasting pressure to achieve consistent results
. Verify profile depth using calibrated surface profile gauges or replica tape

. Maintain consistent blasting angle (typically 60-90 degrees) and distance

. Monitor media condition and replace degraded abrasives regularly

. Conduct test panels before full-scale surface preparation begins

UJ  critical Reminder: Surface profile that's too shallow

reduces adhesion, while excessive profile wastes
coating material and may cause premature failure.
Always verify your profile meets specification

requirements.


https://gamma.app/?utm_source=made-with-gamma

POINT 2

Chiseling Technique: Precision Spacing and Depth
Requirements

Maximum Spacing: 3mm Minimum Depth: 2mm

The distance between consecutive chiseling points must not exceed 3 Each chiseling impact must achieve a minimum depth of 2 millimeters. This
millimeters. This tight spacing ensures complete surface coverage and depth requirement ensures adequate surface roughness for proper

creates a uniform texture across the entire preparation area. mechanical bonding of the coating system.

Why These Specifications Matter

Chiseling is often employed in localized repair work, confined spaces, or situations where abrasive blasting isn't feasible. The 3mm spacing and 2mm depth requirements
are engineered to create a surface profile comparable to light abrasive blasting, providing sufficient anchor pattern for coating adhesion.

Common challenges and solutions: Maintaining consistency during manual chiseling requires skilled operators and regular quality checks. Use templates or grids to
verify spacing during work, and employ depth gauges to confirm adequate penetration. Overlapping chisel marks create a more uniform surface than leaving gaps

between impact points.
Operator Training Essentials

. Demonstrate proper chisel angle (typically 30-45 degrees from surface)
. Practice consistent striking force and rhythm

. Inspect work frequently using spacing templates

. Remove all loose material and burrs after chiseling is complete

. Document preparation quality with photographs and measurements
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POINT 3

Hand Grinder Surface Preparation: The Art of Angle Variation

Dynamic Grinding Technique

When using hand grinders for surface preparation, the single most critical technique is
frequent variation of the grinding angle. This practice serves two essential purposes:

complete burr removal and creation of an appropriate surface profile for coating adhesion.

The Science Behind Angle Variation

Grinding at a single, fixed angle creates directional scratches and leaves micro-burrs along the edges of grinding marks. These burrs may appear to create texture, but

they're actually detrimental—they can break off after coating application, creating voids, or they may prevent proper coating contact with the base metal.

By continuously changing your grinding angle throughout the preparation process, you accomplish multiple objectives simultaneously: you remove burrs created by

previous passes, create a multidirectional scratch pattern that enhances coating adhesion, and develop a more uniform surface profile across the entire work area.

01 02

Initial Pass Cross-Grind

Begin with 45-degree angle in one direction, removing major defects and old Change to opposing 45-degree angle, creating crosshatch pattern and removing
coatings burrs from first pass

03 04

Final Texture Quality Check

Complete with varied angles to create multidirectional profile and ensure all burrs Inspect surface with magnification and run hand test to verify complete burr

are eliminated removal


https://gamma.app/?utm_source=made-with-gamma

POINT 4

Gas Torch Application: Preventing Substrate Damage

Through Temperature Control

The Critical Balance: Removing Contaminants Without Altering Substrate

Gas torches are effective tools for removing oil, grease, and old paint through thermal decomposition. However, local overheating presents a serious risk that can

compromise coating performance and dramatically reduce system lifespan. Understanding and preventing substrate morphology changes is essential for successful torch-

based surface preparation.

What Happens During Overheating

When metal substrates experience localized excessive heat, several damaging

changes occur at the molecular level:

. Grain structure alteration: The crystalline structure of the metal changes,
creating areas of varying hardness and brittleness

. Oxide formation: Excessive heat creates thick, unstable oxide layers that
provide poor coating adhesion

. Thermal stress: Rapid heating and cooling creates internal stresses that can
lead to early coating delamination

. Surface hardening or softening: Changes in material properties affect
coating flexibility and adhesion characteristics

. Micro-cracking: Thermal shock may create microscopic cracks that

propagate under the coating system

Proper Torch Technique Guidelines

Maintain constant torch movement—never focus flame on one spot for more

than 2-3 seconds
Keep torch at recommended distance from substrate (typically 6-12 inches)
Use sweeping motions to distribute heat evenly across the work area

Monitor substrate color changes—if metal glows red, you've exceeded safe

temperature
Allow work area to cool to ambient temperature before coating application

Test surface temperature with contact thermometer or thermal imaging
before proceeding
Consider alternative methods (chemical strippers, mechanical cleaning) for

heat-sensitive substrates

"If local overheating changes the morphology of substrate, adhesion of coating will have short life"

This principle cannot be overstated. Even if the coating initially appears to adhere properly, substrate damage from overheating creates a ticking time bomb. Within months

or even weeks, coatings applied over thermally damaged areas will exhibit premature failure through blistering, flaking, or complete delamination—requiring costly repairs

and extended downtime.
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POINT 5

Universal Post-Preparation Protocol: Solvent Cleaning and

Immediate Application
The Final Critical Steps for Every Surface Preparation Method

Regardless of which surface preparation method you've employed—blasting, chiseling, grinding, or thermal treatment—the final cleaning and coating application steps

are universally critical and non-negotiable. These steps bridge the gap between mechanical preparation and coating application, ensuring that all your careful

preparation work translates into long-term coating performance.

1 2
Immediate Cleaning Complete Drying
As soon as surface preparation is complete, clean Allow sufficient time for solvent to fully evaporate—
the prepared surface with appropriate solvent to trapped solvent will cause coating adhesion
remove all dust, residue, oils, and contaminants failures and defects

Why This Protocol Is Non-Negotiable

Immediate Application

Begin coating application without delay to prevent
oxidation, contamination, or moisture absorption

on the prepared surface

The Window of Opportunity Solvent Selection Guidelines

Freshly prepared metal surfaces are chemically reactive. Once you've Choose cleaning solvents based on substrate type and contaminant characteristics:

removed protective layers and created a clean, profiled surface, several time-

sensitive processes begin immediately:

. Mineral spirits: General purpose for oil and grease removal
. Flash oxidation: Clean ferrous metals begin oxidizing within minutes of . Acetone: Fast-evaporating, effective for final wipe-down
exposure to air and humidity o .
. Isopropyl alcohol: Good for water-miscible contaminants
. Contamination risk: Airborne particles, dust, and oils settle on . . .
] & . MEK (methyl ethyl ketone): Aggressive cleaning for stubborn residues
prepared surfaces continuously
. Specialized degreasers: For heavy industrial contamination
. Moisture absorption: Hygroscopic contaminants or porous substrates
may absorb atmospheric moisture Important: Always verify solvent compatibility with both the substrate and the
. Profile degradation: Mechanical profiles can become contaminated or coating system being applied. Some coatings may be sensitive to residual solvents.

partially filled with environmental debris
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Surface Preparation Methods: Comparative Overview

Understanding the strengths, limitations, and ideal applications of each surface preparation method enables you to select the most appropriate technique for your specific

project requirements. Each method offers distinct advantages in particular situations.

5

Abrasive Blasting

Best for: Large surface areas, complete coating removal, achieving consistent

profile

Advantages: Fast, uniform results, excellent profile control, removes all

contaminants

Limitations: Requires specialized equipment, creates dust, needs containment,

may not work in tight spaces

Hand Grinding

Best for: Spot preparation, weld seams, edge preparation, removing localized

defects

Advantages: Portable, readily available equipment, good for detail work,

operator control

Limitations: Operator-dependent quality, potential for overheating, creates

directional patterns if not used properly

Chiseling

Best for: Localized repairs, confined spaces, areas inaccessible to blasting
equipment
Advantages: No special equipment needed, works in tight spaces, minimal dust

generation

Limitations: Labor-intensive, requires skilled operators, difficult to maintain

consistency, slower than other methods

X

Gas Torch Treatment

Best for: Removing oil, grease, and organic contaminants; old paint removal

Advantages: Effective for organic contamination, portable, works on irregular

surfaces

Limitations: Risk of substrate damage, requires skilled operator, fire hazard,

may not remove all coatings
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Common Surface Preparation Failures and Prevention

Strategies

Even experienced coating applicators can encounter surface preparation challenges. Understanding common failure modes and their prevention strategies will help you

avoid costly rework and ensure long-term coating performance.

Insufficient Profile Depth
Symptom: Coating peels or delaminates shortly after application
Cause: Surface too smooth for mechanical bonding

Prevention: Verify profile depth with gauges; adjust abrasive size or pressure;

conduct test panels

Incomplete Contaminant Removal
Symptom: Coating doesn't adhere in localized areas; fisheyes or crawling
Cause: Oil, grease, or other contaminants remain on surface

Prevention: Use appropriate solvents; conduct water break test; clean until

contamination-free

Flash Rust Formation
Symptom: Orange discoloration appears on prepared surface before coating
Cause: Delay between preparation and coating; high humidity conditions

Prevention: Apply coatings immediately; control humidity; use inhibitors when

necessary

Solvent Entrapment
Symptom: Blistering or poor adhesion after coating application
Cause: Coating applied before solvent fully evaporates

Prevention: Allow adequate drying time; verify surface is solvent-free; increase

ventilation

Thermal Damage to Substrate
Symptom: Early coating failure; blistering; delamination

Cause: Excessive heat during torch cleaning; localized overheating during grinding

Prevention: Maintain constant tool movement; monitor temperature; allow cooling

periods

Inconsistent Surface Profile
Symptom: Variable coating thickness; early failure in smooth areas
Cause: Irregular blasting or grinding technique; worn abrasives

Prevention: Maintain consistent technique; replace media/discs regularly; verify

uniformity


https://gamma.app/?utm_source=made-with-gamma

Quality Control Checklist for Surface Preparation

Implement this comprehensive quality control protocol to ensure every surface preparation meets specification requirements and provides optimal conditions for coating

application. Documentation at each step protects quality and provides accountability.

Pre-Preparation Inspection

Document existing surface conditions with
photographs
Identify substrate type and note any

anomalies

Verify environmental conditions meet
specifications (temperature, humidity, dew
point)

Confirm availability of proper equipment
and materials

Review coating system requirements and

surface preparation specifications

During Preparation

Monitor technique consistency throughout

the process

Verify profile depth at regular intervals
using calibrated gauges

Check coverage—ensure no areas are
missed or inadequately prepared

Inspect for overheating, burning, or other
damage to substrate

Document any deviations from standard

procedures

Post-Preparation Verification

Conduct visual inspection under adequate
lighting

Measure and document surface profile in
multiple locations

Perform solvent wipe test to verify
cleanliness

Execute water break test for oil/grease
contamination

Verify complete burr removal (hand test for
sharp edges)

Confirm environmental conditions still
meet requirements

Document time elapsed between

preparation and coating

[J  Documentation Best Practice: Maintain detailed records including photographs, profile measurements, environmental conditions, and operator certifications.

This documentation proves specification compliance and provides valuable reference for future maintenance or troubleshooting.
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Surface Preparation Excellence: Your Foundation for Coating
sSuccess

"Proper surface preparation accounts for 80% of coating system performance. Invest time in preparation, and your coatings will reward you with decades of protection."

Key Takeaways for Long-Term Coating Performance

Mastering these five critical surface preparation principles—maintaining proper profile depth in abrasive blasting, ensuring precise spacing and depth in chiseling, varying
angles during grinding, preventing thermal damage during torch cleaning, and executing immediate solvent cleaning followed by prompt coating application—will

dramatically improve your coating success rates and reduce long-term maintenance costs.

&

Consistency Timing
Apply the same rigorous standards to every square inch of prepared surface Minimize time between preparation and coating to prevent contamination and
oxidation

< N

Training Documentation
Ensure all operators understand the "why" behind each specification, not just Record your work to prove compliance and support future maintenance
the "what" decisions

Remember that surface preparation is not merely a preliminary step—it is the foundation upon which all coating performance depends. The extra time and attention
invested in proper surface preparation will be repaid many times over through extended coating life, reduced maintenance requirements, and superior corrosion protection.

Excellence in surface preparation is excellence in coating application.
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About the Author:
Mr. Chandrashekhar Pathak

Mr. Chandrashekhar Pathak brings over 40 years of hands-on experience with
polyurethane systems, epoxy formulations, and process engineering. Now in his 70s, this
blog is his personal initiative to give back to the industry that has been his lifelong

passion.

His mission is to share practical insights, real-world lessons, and free guidance with fellow
learners, engineers, students, and organizations. His contributions reflect a deep respect

for expertise and a commitment to advancing the field.
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Collaborate with Us: Your Expertise Drives Our Content

We invite fellow professionals in the paints and resins industries to contribute by suggesting topics for upcoming articles. Your questions, challenges, and and

areas of interest are invaluable, and will help shape future content. This ensures our articles address real-world needs and provide the most relevant insights

for our community.

Share Your Questions Highlight Your Challenges Suggest Areas of Interest

What technical problems or practical What are the biggest hurdles or emerging What topics do you believe warrant deeper
queries are you encountering in your daily issues you face in the paints and resins exploration or discussion in our

work? industries? publications?

Together, we can ensure our content remains at the forefront of industry innovation and problem-solving.
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Thank You!

Thank you for your attention to this presentation. We invite you to visit our website for more resources and information.

Visit ResinsPaints.com
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