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State of the Industry
As the rapid prototyping industry develops

and matures, it will undergo a dramatic
increase in the application of the technology
for early concept models and finished manu-
factured parts. As shown in the following
graph (showing annual unit sales), the rise of
3D printers, most commonly used for concept
modeling, has begun.

How long will it take for 3D printers to
reach their full potential? What will this do to
the current role of rapid prototyping? To
determine if this is an opportunity or a threat,
and to address a host of other difficult ques-
tions about the industry, Wohlers Report 2003
provides thorough research, analysis, and
insight.

“Whether one is thinking of purchasing a
system, checking into the performance of a
company for investment purposes, or just
desiring more information, Wohlers delivers
at every level.”

— Joe Greco, Desktop Engineering Magazine

About the Report
This annual market study has established a

tradition of offering high-quality analyses that
cover all facets of rapid prototyping, tooling,
and manufacturing. Forty-five experts, 40
service providers, 26 system manufacturers,
and countless others assisted with its develop-
ment. To support the review and analysis, the
270-page softbound publication includes 27
charts and graphs, 31 tables, 97 photographs
and illustrations, and seven appendices.
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FOCUS OF THIS REPORT

INTRODUCTION TO RAPID PROTOTYPING

PART 1: BACKGROUND
HISTORY OF RP SYSTEMS

INDUSTRIES BEING SERVED

How RP models are being used
Installations by country

APPLICATIONS

Communication
Engineering changes
Good ideas and powerful proposals
Concept models
Verifying CAD databases
Styling, ergonomic studies
Functional testing
Prototypes
Metal castings
Early input from suppliers, toolmakers
Quote requests
Tooling
Rapid manufacturing
Unlimited potential

PART 2: INDUSTRY GROWTH
REVENUE GROWTH AND FORECASTS

Revenues from products and services
Annual revenue growth percentages
Comparing growth of RP and machining
markets

3D Systems dominates
Material sales
Revenues from service providers
Secondary market
Revenues from other services

UNIT SALES GROWTH AND FORECASTS

Unit sales growth percentages
Stratasys leads
Systems sold by region
Cumulative systems sold by region
Market shares by U.S. manufacturers
Market shares by Japanese manufactur-
ers

Cumulative market shares by manufactur-
er

Unit sales by manufacturer and year
3D printer sales by manufacturer and year

NUMBER OF MODELS BEING PRODUCED

SERVICE PROVIDERS

Growth and location
Mix of machines
Market segment continues to shrink
Number of models produced annually
Working with service providers
Challenging times
Change threatens service providers

What lies ahead?

PART 3: TOOLING
ADVANCES

Growing list of methods
Improved thermal management
Risk factors

INDIRECT APPROACHES

Silicone rubber tooling
Epoxy-based composite tooling
Spray metal tooling
RSP Tooling
Ford Sprayform
Cast kirksite tooling
RPM (rubber plaster mold) casting
3D Keltool
PolySteel
EcoTool
Swiftool
PHAST
V-Process
Reconfigurable Tooling Systems
Others

DIRECT APPROACHES

Direct AIM tooling
SLS tooling
DMLS
Others

OTHER OPTIONS

CNC-machined tooling
Laminate tooling
Hybrid tooling
Space Puzzle Molding

TOOL DESIGN SOFTWARE

Magics Tooling
FlashTL Mould
Other products

SIZE OF TOOLING MARKET

Aluminum tooling
Projected growth rates
Metal part fabrication

TOOLING COMPARISON MATRIX

PART 4: SYSTEM 
MANUFACTURERS
3D SYSTEMS

Sony licensing
InVision
New materials
Other activities

ARCAM

BEIJING YINHUA

CONCEPT LASER

CUBIC TECHNOLOGIES

ENVISIONTEC

EOS
U.S. market
Further developments

F&S
GENERIS

KINERGY

OBJET GEOMETRIES

Eden machine
Other movements

OPTOMEC

PHENIX SYSTEMS

POM
PROMETAL

SANDERS DESIGN INTERNATIONAL

SHANGHAI UNION TECHNOLOGY

SOLIDICA

SOLIDSCAPE

STRATASYS

Dimension credited with success
New business development
Further activities

WUHAN BINHU

Z CORP.
Revenues and unit sales
Revamped product line
New markets

OTHERS

Schroff
Helisys
Cubital
Röders
BMT

REAL COST OF RP
RP STOCKS

Revenues and earnings
Trends and areas of interest
Outlook

PART 5: ASIA & EUROPE
ASIA

China
Hong Kong and Singapore
Taiwan and Korea

JAPAN

RP strategy in Japan
Stereolithography
SL materials
Non-SL technologies
3D Systems Japan K.K.
Developments, trends
Low-cost RP technologies
Progress from CAD solid modeling
Japan’s future

EUROPE

RAPTIA
NEXTRAMA
United Kingdom
Germany
Italy
Sweden
Finland
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Denmark
The Netherlands
Belgium

OTHER REGIONS

Brazil
South Africa
Australia
Canada
RP groups and associations

PART 6: RESEARCH &
DEVELOPMENT
PATENTS

TECHNOLOGY IMPROVEMENTS

Stereolithography
Metal powder deposition technologies
DMD and LENS
LAM from AeroMet
LS and related technologies
Speed Part AB
Selective Inhibition Sintering
Inkjet
Methods of extrusion
Lamination techniques
RP system components

MATERIALS

Photopolymers
Three-dimensional printing
Fused Deposition Modeling

MANUFACTURING

Industrial products, processes, compo-
nents

Medical, biotechnology, and chemistry-
related products

Electronics applications
MICE
Optomec’s M3D

TOOLING

MESO, MICRO, AND NANO TECHNOLOGIES

Shape Deposition Manufacturing
EFAB from MEMGen

MIT’S 3DP TECHNOLOGY

3DP process
Major areas of focus
Metal Matrix Cast Composites
ProMetal
Z Corp.
Soligen
Specific Surface
Therics

U.S. GOVERNMENT-SPONSORED R&D
National Science Foundation
Educational funding
Traditional research programs
Small business research programs
Collaborative, cooperative, and consortium
research

Research instrumentation awards

Career grants
Department of Defense
Department of Commerce
Department of Health and Human Services

RP ACADEMIC PROGRAMS

RP educational activities
Basic research activities
Applied research activities
Future trends and contributions from aca-
demia

PART 7: RAPID 
MANUFACTURING
WHAT IS IT?
BENEFITS

Product design
Materials
Custom products
Prototyping and production
Manufacturing location

APPLICATIONS AND INDUSTRIES

Air ducts for fighter jets
Sintered parts for space
Formula 1
Military tanks
Hearing instruments
Submarine part
Other possibilities

WHEN IT MAKES SENSE

Shape and size
Production volume
Quality
Cost analysis

CHALLENGES AND NEEDED RESEARCH

Processes
Materials
Product design
Organization and management

PART 8: OTHER DEVELOPMENTS
GROWTH OF SOLID MODELING

CAE and PLM/PDM
Revenue and seat count estimates
Bright future
Large market potential

RP MATERIALS

Confusion over SL resins
Discount suppliers
Laser sintering powders
Metal materials for sintering
Aluminum on the horizon
FDM materials
Materials from Z Corp.
Other material developments

MEDICAL MODELING

Machinery
Transfer of medical imaging to RP
Materials

Research efforts
RP’s impact
COMPRU
Conjoined twins

3D DIGITIZING AND REVERSE ENGINEERING

Technology
3D digitizing
Limitations and other important issues
Triangle meshes and surfaces
Inspection
Caveats

PART 9: WHERE IT’S ALL
HEADED
POISED FOR CHANGE

SHORT-TERM

3D printers
Rapid manufacturing
Rapid prototyping
Standardization
Tip of the iceberg

MID-TERM

Technology standards
Specialization
Technology and applications advance

LONG-TERM

Rapid manufacturing
RM changes the process
RM changes business processes
Speed of change
A new age

WHERE TO LEARN MORE

Internet mailing list
GARPA
RPA/SME

APPENDICES
APPENDIX A: GLOSSARY OF TERMS

APPENDIX B: SYSTEM AND MATERIAL

MANUFACTURERS

Canada
China
England
France
Germany
Israel
Japan
Singapore
Sweden
United States

APPENDIX C: U.S. SYSTEM SPECIFICATIONS

APPENDIX D: SYSTEMS MANUFACTURED

OUTSIDE THE U.S.
APPENDIX E: MATERIAL PROPERTIES

APPENDIX F: 3D DIGITIZING SYSTEMS

APPENDIX G: REVERSE ENGINEERING

SOFTWARE
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