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Chapter1
Introduction

1.1 Motivation

Reams (1939), in his book Modern Blast Cleaning and Ventilation, and Rosenberger
(1939), in his book Impact Cleaning, probably delivered the first serious state-
of-the-art reviews about the industrial fundamentals of blast cleaning. They were
followed by Plaster (1972) with his two-volume compendium on ‘Blast Cleaning
and Allied Processes’. In Germany, Horowitz” (1982) book about Oberfliichenbe-
handlung mittles Strahlmitteln (Surface Treatment with Blasting Media) became
very popular and is still a widely used reference. Since then, 25 years of intense
progress in both industrial applications and scientific research have passed. The aim
of this book is to provide an extensive up-to-date engineering-based review about
the fundamental principles of blast cleaning.

This book is concerned with the blast cleaning of metallic substrates prior to the
application of protective coatings or adhesives.

1.2 Introductory Remarks

From the point of view of the material removal mechanism, blast cleaning can be
considered to be an erosion process. “Erosion”, as a tribological term, is the removal
of materials due to the action of impinging solid particles. Erosion is a natural
phenomenon [the correct designation in terms of geology is corrasion (Bates and
Jackson, 1980)] and there exist a number of impressive examples about the material
removal capability of natural erosion. One example, the erosion of rock columns, is
illustrated in Fig. 1.1. -

Blast cleaning is one of the most frequently utilised treatment methods in modern
industry. The starting point of the utilisation of blast cleaning for industrial purposes
was Tilghman’s patent on “Improvement in cutting and engraving stone, metal,
glass, etc” (Tilghman, 1870). Benjamin Chew Tilghman (1821-1901), an American
scientist, invented the “cutting, boring, grinding, dressing pulverizing, and engrav-
ing stone, metal, glass, wood, and other hard or solid substances, by means of a
stream of sand or grains of quartz, or of other suitable materials, artificially driven

A. Momber, Blast Cleaning Technology 1
© Springer 2008 :
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size distribution, 24-27, 29, 51, 305
spacing, 76
velocity, 85-107
Personal protective equipment, 320-321
Pitting, 340, 429-431, 438
Plasma-sprayed coating, 384, 393, 487
Ploughing, 201, 204, 236-237
PMMA, 248, 269
Polarization, 430
Polymers, 210-211, 212-224
Powder coating, 217, 222, 225, 239, 286,
275, 493
Power
availability, 32-34
density, 489
Preparation grade, 341-346
Pressure drop, 123-124, 130-140, 144-154
Process efficiency, 284-286
Profile of substrates, 380411
Pull-off strength, 341, 345, 373, 389-390, 467,
494472, 476, 479, 482-485

Quartz, 1, 11, 35, 41, 43, 45, 52, 63, 149-151,
161, 186, 190, 215, 222, 247, 258,
307-308, 374, 416, 96, 433

Radial crack, 196, 197-200, 205, 206, 233

Recycling, 332-335

Residual stress, 386, 417-419

Reynolds number, 72-73, 132-136

Roughness, 380412

factor, 383, 402, 443

Roundness, 18-21

Rubber, 213-224, 217, 219-221, 248,
259-260, 269, 273, 275, 280-281, 285,
365-366, 460-461

Rust, 258, 264, 282-283, 340-343, 346,
347-357
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Safety, 295-296
Saltation velocity, 142-144
Salt spray test, 389, 460, 461, 467
Screw compressor, 111-113
Settling velocity, 147
Shot
blast cleaning, 298-299, 301
Sieve analysis, 24-25
Silicon carbide, 106, 495
Slag, 3, 46, 122, 147, 149-151, 243-245, 247,
256-257, 266-267, 271, 283, 307, 325,
331, 334, 341-343, 345-347, 361, 368,
374, 483
Slurry blast cleaning, 296, 331
Sound velocity, 301
Sphericity, 18-21
Splat, 393-394, 496497
Spreading coefficient, 442
Stand-off distance, 7780, 101-103, 256, 258,
325, 396-397, 488-491
Steel grit, 64, 100, 127, 256, 264, 271, 275,
305, 382, 398, 399405, 408, 417, 421,
432, 475, 483, 485
Strain energy density, 169, 226, 284
Strain rate, 170-172, 177, 193
Stream density, 90-92
Stress corrosion cracking (SCC), 429430
Stress-strain curve, 169-170, 204
Substrate
deflection, 423
hardness, 397, 400, 414416
Surface energy, 434437
Surface integrity, 413433

Threshold velocity, 41-45, 222-223, 245

Titanium, 179, 189-190, 377-379, 400, 402,
414416, 412, 425, 431

Traverse rate, 90, 243, 262, 406

Tungsten carbide, 155, 161, 393, 468, 490, 497

Ultrasonic cleaning, 379
Underwater application, 290-291

Vibrations, 301, 318-320
Viscosity, 56-58, 132, 392, 481, 496
Visual standard, 338-340

Waste disposal, 325-331

Water jet, 288, 302, 316-319, 366

Weibull distribution, 8

Weibull modulus, 8

Weld seam, 425

Wet blast cleaning, 296-299, 301, 302,
316, 459

Wettability, 362, 440450
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Working line, 111-112, 153-155, 159, 250
Work of adhesion, 434439, 445

Yield strength, 170-172, 177, 394
Young equation, 435, 441

Index

Young’s modulus, 169, 174, 175, 176, 179,
181, 187, 215, 219, 392, 407

Zinc, 327, 331, 353, 365, 372, 384,
458-462, 469
Zisman plot, 435437
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