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Executive Summary

Abrasive blasting is evolving from a maintenance activity into a strategic surface engineering
process. Organizations optimizing abrasive selection and process parameters have demonstrated
cost reductions of 20—40% while improving coating life by up to 2x.

This paper presents structured frameworks including decision models, process flows, and real
industrial case insights to guide engineering and procurement decisions.



Decision Framework for Abrasive Selection

Is surface finishing required? - Use Glass Beads
Is heavy rust removal required? - Use Steel Grit

Is lifecycle cost optimization required? - Use Steel Shot
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Is precision cutting needed? - Use Aluminum Oxide



Comparative Performance Matrix

Factor Glass Beads Steel Shot Steel Grit
Finish Quality | High Medium Low
Aggression Low Medium High
Cost Efficiency | Medium High Medium
Lifecycle Medium Very High | High




Surface Roughness Impact Curve
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Case Study: Steel Fabrication Unit (India)

Problem: High coating failure rate and rework cost. Intervention: - Switched from mixed abrasive to
calibrated steel grit - Optimized pressure and distance Results: - 32% reduction in abrasive
consumption - 45% increase in coating life - ROl achieved in 4 months



Process Flow Optimization

1 Surface Inspection - Abrasive Selection —» Parameter Setup — Blasting —» Quality Check -
Recycle Media — Final Inspection



Research-Based Insights

Studies indicate surface roughness strongly correlates with coating adhesion. Angular abrasives
produce higher anchoring profiles, while spherical abrasives improve fatigue resistance.

Residual stress induction through shot blasting enhances structural durability, particularly in
automotive and infrastructure sectors.



Indian Standards & Compliance

Relevant BIS standards: - IS 11124 / 11126 — Non-metallic abrasives - IS 4606 — Steel shot and grit
- IS 320 — Particle size grading Compliance ensures process consistency and safety.



Safety & Environmental Risk

Abrasive blasting generates airborne particulate matter requiring strict controls. Use PPE,
ventilation, and dust collection systems.



