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2007 Spring IAB
Takes Place in
Ann Arbor, MI.

Attendees to include,
Directors Dr. Mool C. Gupta,
UVA and Dr. Jyoti
Mazumder, UM, as well as,
Dr. Radovan Kovacevic,
SMU, Dr. Alex Schwarzkopf,
NSF, Dr. Lawrence Yao,
Columbia U.  And more than
20 distinguished industry
representatives. WELCOME!
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The University of Michigan's unique advantage
is achieving excellence in many disciplines
simultaneously. In few places on the globe can
one find such high ranking schools in one
institution—a great medical school next to a world
class engineering college, top-ranked School of
Public Health, and an excellent business school.
Our corporate and foundation partners have found
many ways to leverage this advantage to address
business needs as well as societal problems.
[Source of text, U of M website.]
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WHAT LAM CAN DO FOR YOU

When Technology Transfer Matters Most

• IMAGINE a team of more than 40 Laser Research Specialists at
your disposal!

• IMAGINE what could be accomplished with the brightest minds in
laser research and applications working side by side with your
organization to solve your manufacturing challenges.  The LAM
NSF I/UCRC has the tools and expertise to produce the results you
need to … at a minimal cost.

• IMAGINE a unique organizational structure that allows for fast
direct technology transfer and provides means for direct end-user
input into the project decisions process.

FOR MORE INFORMATION CONTACT
– Professor Jyoti Mazumder, Director U of M Site
– 734-647-6824, mazumder@umich.edu
– Professor Rado Kovacevic, Director SMU Site
– 214-768-4865, kovacevi@engr.smu.edu
– Professor Mool Gupta, Director UVA Site
– 757-352-6851, mgupta@virginia.edu

• IS your company in the race to translate research and technology into business
opportunity?

• ARE you neck and neck with competitors, or in danger of falling behind the
manufacturing edge?

• CAN you say that your company is an unchallenged powerhouse of productivity
and ingenuity?

The pipeline between campus laboratories and the real world has widened in
recent years and with it comes hope that rapid Technology Transfer will stimulate
efficient manufacturing to produce increased sales and profits. Ultimately, tech
transfer -- putting university ideas into the hands of businesses -- places research
innovation and breakthroughs within the public's reach. It also creates jobs and
grows companies.  The inventions can ignite a startup company or drive an
established firm to add jobs and investment. (DETnews.com Dec. 4, 2006)

Partnership in LAM is an effective, low-cost method of addressing all of these issues
and putting your company on the technologically competitive map.
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At U of M

At UVA

At SMU

•  LASER WELDING OF ZINC-COATED STEEL USING OPTICAL SENSORS
   FOR IN-PROCESS QUALITY MONITORINIG
•  ONE STEP FABRICATION BY LASER MICROMACHINGING FOR
   MICROFLUIDICS VASCULAR NETWORKS
•  MULTI-ENERGY PROCESSING
•  RAPID PORTOTYPINIG OF TI-6AL-4V SCAFFOLDS BY DIRECT METAL
   DEPOSITION TECHNOLOGY
•  NANO-CRYSTALLINE SURFACES FOR IMPROVED COMBUSTION
•  TRANSPORT PHENOMENA DURING DIRECT METAL DEPOSITION
•  CONTROL SYSTEM FOR LASER MATERIALS PROCESSING WITH
   DIRECT METAL DEPOSITION
•  SINGLE CRYSTAL LLOY COATING

•  NANOCATALYSTS
•  NANOCOMPOSITES
•  TI TUBING DAMAGE LIMITS
•  FINITE ELEMENT MODELING
•  ELECTRO-OPTIC MATERIALS FOR ACOUSTIC MEMORY
•  LASER MICROMACHINGIN
•  LASER CRYSTALLIZATION
•  LASER WELDING

•  RAPID PROTOTY{PING
•  WELDING
•  SURFACE MODIFICATION
•  SYNERGY OF PROCESSES 

Current and Pending Research Projects*
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Figure 1. The FIB micrograph showing (a) the nano size grains around the micro size grains and (b) the high
resolution bright filed TEM image after laser cladding process.

Figure 2. The ABAQUS/Explicit analysis material failure model developed (a) for predicting the erosion rates and (b) for
measuring the depth of penetrations.

Development of Slurry Erosion Resistant Materials System by Laser Cladding

An extensive research work on the development of slurry erosion resistant materials has been in
progress at the SMU’s Center for Laser-Aided Manufacturing. Our newest research results showed that
a commercially available nickel-tungsten carbide 60 (Ni-Tung 60) reinforced by WC-nano size particles in
the concentration of 5% increased the slurry erosion resistance by about 25% with respect to non-
reinforced monolithic Ni-Tung 60. Laser cladding was used as a process for generating the surface
coatings. Extensive microstructural characterization was done by LOM, SEM, FIB, XRD and TEM. Few
of the results are shown in Figure 1. These microstructures showed the uniform and homogeneous
distribution of WC-nano size grains in the matrix further providing strength to it. The influence of all
process parameters in the slurry erosion is difficult to monitor and study. Hence, the developed
ABAQUS/Explicit analysis model (Figure 2) provides the solution for this.

The better slurry erosion resistant materials have potential applications in hydraulic turbines, slurry
pumps, valves, pipe-lines conveying solid and liquid particles and developing drill bits. Of all, industries
such as marine, oil and gas production and power generation are showing interest in this type of research
work. This work financially supported by Halliburton Energy Services.

Sample Project Provided Courtesy of the SMU Site
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Multi energy processing.

This project addresses the scientific
issues related to the multi-energy
processing of materials for thin film
deposition. The goal will be to
understand the gas-solid phase
interactions with multi-energy sources
so that materials can be processed at
favorable conditions. Our approach to
attain the goal is to use multi energy
sources including two pulsed beams
and electric field to perform different
functions and ablations in pulsed laser
deposition (PLD) process. Using this
technique, we will develop the process
for deposition of yttria stabilized zirconia
(YSZ) thin film with excellent properties,
enhancement of film growth rate.
Another related issue of this project is
deposition of the single crystal Ni based
superalloy film on the single crystal Ni
superalloy substrate which is applicable
to treatment of damaged base materials
used in the turbine engine blade. Based
on the produced films and used process
parameters, a correlation between them
will be analyzed, and optimized
processing parameters to get single
crystal films will be obtained.

Sample Project Provided Courtesy of the U of M Site
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Fig. 1 Schematic diagram of the multi-energy processing

Fig. 2 SEM cross section image of the single crystal Ni based
superalloy film

FIG. 3.Surface morphology of the YSZ films
deposited at different O2 pressure: (a) O2
pressure of 5×10-5 Torr; (b) O2 pressure of 2×10-4

Torr; (c) O2 pressure of 5×10-4 Torr; (d) O2

pressure of 1×10-3 Torr.



Ultrafast Laser Surface Texturing of Materials-University of Virginia

The current project investigates the micro/nano surface texturing of various materials using ultrafast
lasers to create novel textures unattainable by other means. Not only it is possible to create texture on
many different materials surfaces using this technique but also the micro structures could be arranged in
specific order (figure 1).  The surface texture that results from the laser treatment significantly enhances
the surface area and modifies the optical, electrical, mechanical and thermal properties (figure 2).
Ultrafast laser textured surfaces are being examined for variety of applications such as photovoltaic,
photodetectors, thermal management, biomedical etc. The enhanced surface area, controlled surface
properties and permanent black color that result from this structure formation opens up many different
opportunities for research and commercial applications. (Reference: B.K. Nayak, M.C. Gupta, K.W.
Kolasinski, Ultrafast-laser assisted chemical restructuring of silicon and germanium surfaces, Applied
Surface Science (2007), doi:10.1016/j.apsusc.2007.01.079; Available online 30 January 2007)

Sample Project Provided Courtesy of the UVA Site
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(a)

Fig.1 and 2 show SEM micrograph of
periodic microstructures formed in
silicon and titanium surfaces. Insert in
figures indicate that surfaces turn black
due to light trapping structures.

Fig. 1

Fig. 2 (a) and (b)



•  SPECTRA PHYSICS

•  PHILLIP MORRIS

•  NUVONYX

•  HALLIBURTON

•  GE GLOBAL RESEARCH

•  NASA-LANGLEY RESEARCH CENTER

•  LOCKHEED MARTIN

•  FRAMATOME ANP

•  GENERAL MOTORS R & D

•  GE AVIATION

•  IMRA AMERICA, Inc.

•  TOYOTA MFG NORTH AMERICA

What gives these organizations their competitive edge?
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We believe the answer is their partnerships 

with the NSF-I/UCRC LAM sites.
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Room 2040 G. G. Brown Laboratory
2350 Hayward Avenue
Ann Arbor, MI 48109-2125
Ph:  734-647-6824
Fax: 734-763-5772
E-mail: unikorn@umich.edu

ON THE CALENDAR
April 6, 2007 Deadline for IAB Presentations
May 3-4, 2007 Sprinig 2007 IAB Meeting
June 30, 2007 Deadline for Flashpoints Submissions
July 15, 2007 Next Flashpoints Issue Released
Oct. 29-Nov. 01, 2007 Fall IAB location to be announced

A LOOK AHEAD

The LAM I/UCRC eagerly anticipates the establishment
of a fourth Site at Columbia University under the
direction of Prof. Lawrence Yao. At the May 2007
meeting the Advisory Board will be recommending
exciting new projects of interest to all members.  PLEASE
NOTE:  Submit your IAB presentation material via e-mail or
fax to our address at the bottom of page one.


