Jet Cutting Technology

edited by

A. LICHTAROWICZ
University of Nottingham, UK.

&* (X1
BIBLIOTECA

KLUWER ACADEMIC PUBLISHERS
DORDRECHT / BOSTON / LONDON



Contents

FOREWORD

OPENING ADDRESS
Professor H Louis, Hannover University, Germany

JETTING BASICS - MATERIALS

Investigation of the pure waterjet-workpiece interaction
H Y Li, E § Geskin, E I Gordon, New Jersey Institute of Technology, USA

On the modelling of surface waviness produced by abrasive-waterjets
M Hashish, Quest Integrated Inc (formerly Flow Research Inc), USA

JETTING BASICS - FLUID MECHANICS

Attenuator's volume influence on high pressure's pulsations in a jet cutting unit
R Susan-Resiga, Technical University of Timisoara, Romania

A theoretical approach to the analysis of gas abrasive two phase flow model for abrasive jet
machining
N Ramachandran, N Ramakrishnan, Indian Institute of Technology, India

Measurement of particle and drop velocities in a mixed abrasive waterjet using a forward-
scatter LDV system
K F Neusen, TJ Gores, TJ Labus, University of Wisconsin-Milwaukee, USA

A study of the practicality of cavitating water jets

M M Vijay, National Research Council of Canada; J Remisz, Applied Fluid Mechanics; §
Tavoularis, University of Ottawa, Canada; C Zou, China University of Mining and
Technology: § G Hu, Shanghai Institute of Mechanical Engineering, P R China

On an energetic semi-empirical model of hydro-abrasive jet material removal mechanism for
control and optimization
E Capello, Politecnico di Milano; R Gropperti, Universita degli Studi di Perugia, Italy

MINING AND QUARRYING

Theoretical evaluation of pick tips assisted by high pressure water jets
J Vasek, Mining Institute of the Czechoslovak Academy of Sciences, Czechoslovakia

Abrasive material in the process of AWIJ cutting
J Foldyna, P Martinec, Mining Institute of the Czechoslovak Academy of Sciences,
Czechoslovakia

Water jet assisted coal cutting
R J Fowell, University of Leeds; J Martin, University of Newcastle upon Tyne, UK

Xi

Xiii

17

37

47

63

75

101

123

135

149



Problems on the development of some machines assisted by water-jets in Japanese coal mines
K Ohga, K Higuchi, Hokkaido University; K Sato, The Coal Mining Research Center, Japan

Room and pillar in-seam excavator and roof supporters (rapiers)
D A Summers, University of Missouri-Rolla, J Yao, All-State Power Vac, USA

Possibility of using jet cutting technology in Polish mining industry

L Jarno, KOMAG - Mining Mechanization Centre; A Kalukiewicz, A Klich, University of
Mining and Metallurgy, Poland

Water jet assisted rock cutting - the importance of jet position

R J Fowell, § T Gillani, University of Leeds; A Waggort, formerly University of Newcasile,
UK

Low pressure abrasive waterjet use for precision drilling and cutting of rock
D A Summers, J Yao, J G Blaine, R D Fossey, L. J Tyler, University of Missouri-Rolla, USA

CIVIL ENGINEERING

The feasibility of commercial DIAjet use (a case study)
R D Fossey, J G Blaine, D A Summers, University of Missouri-Rolla, USA

A systematic study of granite slotting with water jets
A Bortolussi, R Ciccu, P P Manca, G Massacci, University of Cagliari, Iraly

DIAjet use in environmental application
D A Summers, R D Fossey, J G Blaine, University of Missouri-Rolla, USA

NEW DEVELOPMENTS

Powder impulsive water jetter
G Aranov, Doneisk State University, Ukraine

Development of phased intensifier for waterjet cutting
P Singh, D Benson, Ingersoll-Rand Waterjer Cuiting Systems, USA

High speed pumps in water jet cutting
J Larjola, Oy High Speed Tech Ltd, Finland

On-line fuzzy recognition of abrasive waterjet nozzle wear
R Kovacevic, M Fang, University of Kentucky, USA

Improving the competitiveness of abrasive jet cutting
D § Miller, BHR Group Ltd, UK

217

233

255

267

281

295

305

319

329

347



PETROCHEM

Optimisation of the piercing or drilling mechanism of abrasive water jets
L. Ohlsson, A Ivarson, C Magnusson, Lulea University of Technology, Sweden,; J Powell,
Lulea Universiry of Technology, Sweden and Laser Expertise Lid, UK

Steel shot entrained ultra high pressure waterjet for cutting and drilling in hard rocks
G Galecki, D Summers, University of Missouri-Rolla, USA

Abrasive water-jet drilling
O M Vestavik, Rogaland Research,; E Skaugen, Rogaland University Centre, Norway

CLEANING AND SURFACE TREATMENT

Investigations on water jet processed concrete
A W Momber, WOMA Apparatebau GmbH, Germany

A study on peening by submerged ultra-high-speed water-jets
K Sato, Babcock-Hitachi KK; H Soyama, Y Yamauchi, T lkohagi,
R Oba, Tohoku University; R Oshima, Tohoku Gakuin University, Japan

Rehabilitation of the concrete pavements assisted with abrasive waterjets
R Kovacevic, R Mohan, J Hirscher, University of Kentucky, USA

Water jet cleaning for in-factory applications
A F Conn, Conn Consulting Inc, USA

The recent PREMAIJET advance in cutting and derusting technology
B-L Liu, Huainan Mining Institute; Y Shang, H Yao, G Zhang, Huainan Coal Mining Bureau,
China

Ultra-high pressure waterjet removal of thermal spray coatings
P J Singh, J Munoz, W L Chen, Ingersoll-Rand Waterjer Cutting Systems; W R Kratochvil,
Hobart Tafa Technologies Inc, USA

MANUFACTURING

Development of an abrasive waterjet kerf cutting model for brittle materials
J Zeng, T J Kim, University of Rhode Island, USA

Recycling capacity of abrasives in abrasive water jet cutting
N § Guo, H Louis, G Meier, J Ohlsen, University of Hannover, Germany

Prediction of the geometry of the kerf created in the course of abrasive waterjet machining
of ductile materials

Y Chung, E S Geskin, New Jersey Instituze of Technology; PJ Singh, Ingersoll-Rand Waterjet
Cutting Systems, USA

359

371

389

405

413

425

443

451

461

483

503

525



Cutting of steam turbine components using an abrasive waterjet
M Kitamura, M Ishikawa, K Sudo, Y Yamaguchi, T Ishimura, Hitachi Lid; K Tujira,
Kawasaki Heavy Industries Lid, Japan

On the modeling of abrasive waterjet turning
A Ansari, Michigan Technological University; M Hashish, Quest Integrared Inc, USA

Premixed abrasive water jets - the influence of important parameters
A Laurinat, H Louis, G Tebbing, University of Hannover, Germany

Investigations of the dynamics of the surface topography formation during abrasive waterjet
machining
J Chao, E § Geskin, Y Chung, New Jersey Institute of Technology, USA

Three-dimensional machining with abrasive waterjets
M Hashish, Quest Integrated Inc (formerly Flow Research Inc), USA

‘A contribution to the study of burr formation in hydro-abrasive jet machining
R Gropperti, Universita degli Studi di Perugia; M Monno, Politecnico di Milano, Iraly

543

555

593

605

621



