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Overview

Schultz - Creehan Holdings, Inc. is a high - tech engineering firm
focused on the research and development of innovative
solutions for industry . Formed by Dr. Kevin Creehan and Dr.
Jeff Schultz in 2004 to address complex product development
challenges through expertise in materials science and industrial
engineering,  Schultz - Creehan develops and manufactures
products and processes to serve clients in the aerospace,
defense, biomedical, and industrial markets .
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R&D Expenditures by Source
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R&D Definitions

} Basic research - study directed toward fuller
knowledge or understanding of the fundamental
aspects of phenomena and of observable facts
without specific applications towards processes or
products in mind

1 Applied research - study to gain knowledge or
understanding necessary to determine the means by
which a recognized and specific need may be met

} Development - application of knowledge or
understanding , directed toward the production of
useful materials, devices, and systems or methods,
Including design, development, and improvement of
prototypes and new processes to meet specific
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R&D By Type
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R&D By Company Size
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R&D By Company Size

160,000
m 500 to 999 employees
W 5,000 to 9,999 employees
140,000 +————
| 1,000 to 4,999 employees
W 10,000 to 24,999 employees
120,000
m Fewer than 500 employees
25,000 or more employees
100,000
80,000
60,000
40,000
20,000
O 1 T T T T T T T T T T T 1

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

*NSF, Div. of Science Resources Statistics, National Patterns of R&D Resources

SCRAULTZoReER AN



Manufacturing (including high - tech)
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Manufacturing Employment

(including high - tech)
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Premise

1 R&D expenditures are increasing rapidly
B Government R&D expenditures have flattened or reduced
B Industry R&D expenditures drive the increase

1 Development makes up the largest component of
R&D, and continues to rise
B Fueled by industry

+ Manufacturing (including high - tech) labor force
IS declining and will likely continue to decline

B Represents issues both of labor supply and labor
demand

B Correlated to increased productivity

o All of this argues for the most efficient and
effective of product development processes
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2s of Lean
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Principles of Lean Processing

1 Value
B Defined by the customer

1 Value Stream

B Customer requirement from order to delivery
1 Eliminate Waste

B Any activity that fails to add value

v Flow
B Continuous motion

v Pull
B Produce what is needed at that instant

1 Perfection
B Continuous improvement
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Continuous Improvement

Pull/Kanban Cellular/Flow TPM
Quality at Source POUS Quick Changeover
Standardized Work Batch Reduction Teams
5S System Visual Plant Layout

(NIST- MEP, 2002)

DEFECTS

TRANSPORT

WAITING

PROCESSING

DVERPRODUCTI@N

MOTION

INVENTORY

REWORK



Information-Driven Lean

Pull/Kanban Cellular/Flow TPM

Quality at Source POUS Quick Changeover

Standardized Work Batch Reduction

5S System Plant Layout

(NIST- MEP, 2002)

Value
Stream
Mapping
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Graphical Description of Process
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Modeling the Process

A




Improving the Process

E Reduce time

l Reduce cost

/ Reduce effort

A




Impact of Lean on the Process
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Continuous Improvement
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Customer Value

Z[NxA]x f ()
C

Value=

N = the importance (or need) for the product or service

A = the ability of the product or service to satisfy the customer need
f(t) = the availability of the product or service relative to the need date
C = the cost of acquiring the product or service

(Slack, 1999)
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e Product
elopment

. Customer Focused
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Principles of Lean

1 Value
B Defined by the customer

1 Value Stream
B Customer requirement from order to delivery

1 Eliminate Waste
B Any activity that fails to add value

v Flow
B Continuous motion

v Pull
B Produce what is needed at that instant

1 Perfection
B Continuous improvement
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SC Product Development

}

}

Cross - Functional
Teams

Set- Based Concurrent
Engineering

Materials & Technology
Selection

More r&D, Less R&d
Design for X

Customer/Supplier
Involvement

et e Amd

Project Management
Lean Principles
Development Speed
Platform Flexibility
Complexity
Management

Core Principles Commonalities
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Cross-Functional Teams

1 Research
} Engineering
B Materials

B Indust_rial Rule of Thumb: At least 3
B Electrical

B Mechanical (" =
© ©

B Etc.

Marketing

Finance

Human Resources
Operations
Suppliers
Customers

Etc. as needed

}
}
}
}
}
}
}

SCRAULTZoReER AN



Set-Based Concurrent Engineering

1 Sets of designs (i.e. groups of alternatives)

} Tasks done In parallel
BCross - functional integration and collaboration

; Early consideration for every aspect of a
productos devel opment pr

1 Focuses on the optimization of resource
distribution

+ Mechanism for continuous improvement in
the product development cycle

1 Reduces costs and time to market
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Material/ Technology Selection

} ldentify and select the material systems and the associated
processing technology for the application based on the
operating conditions, and the cost, availability, and
manufacturability of the feasible material systems

}  Software tools (both proprietary and widely available)
1 VT-ICTAS state - of - the - art characterization capability

Elemental Analysis

Other Analyses:

} Chemical
Analysis
3 X-ray
: I' £ Photoelectron
Opticat Microscopy Spectroscopy
| Bt }  Hardness
Testing

»  Defect Analysis

s T gaisiy I

Scanning Electron Microscopy



More r&D, Less R&d

} Stop re - inventing the wheel!

1 Thoroughly explore alternative solutions
BConsider other industries

1 Chances are your problem has already been
solved

} Basic research is expensive and unpredictable
BlLeave it to the Hokies'!
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Design for X

Design for (Lean) Manufacturing
Design for Assembly

Design for Logistics

Design for Customization

Etc.

—_— et md md

1 Used to bring downstream life - cycle product
concerns to the forefront of the PD process

) Productos design 1 s simpli
possible
B Features modified to fit capabilities of the manufacturing
facilities
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1 Customers

Blnput is especially important in early stages, when
the product is defined and the business case made
1 Suppliers
BMuch of manufacturing and often some of the
development is done by supplier partners

BCompany is just as responsible for the work they do
as if you were doing it yourself
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