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Next Stop: Albuquerque!

Microscopy & Microanalysis 2008 Conference August

3-7 in Albuquerque, New Mexico, at the Albuquerque
Convention Center is just around the corner. Plan to register for
the conference at http://mm2008.microscopy.org and make your
hotel reservations soon!

The 41st IMS Convention, held concurrently with the

Albuquerque East Convention Center Complex.
Courtesy of www.marblestreetstudio.com.

Albuquerque offers visitors an opportunity to experience the
authentic Southwest. One of the oldest cities in the U.S., Albu-
querque boasts a unique multicultural heritage and history where
Native American, Hispanic & Latino, Anglo, and other cultural
influences are a part of everyday life.

If you arrive in Albuquerque early, please plan to join us for
an informal social event Saturday at 7:30 p.m. on the 19th floor
of the downtown Hyatt Regency Albuquerque. Meet other IMS
members and watch the beautiful desert sunset from high above
the city.

Sunday offers several IMS-sponsored short courses, and on
Sunday evening is the Opening Reception, which will be held at
the Rio Grande Zoo (see more details elsewhere in this issue).

On Monday, don’t miss the IMS Sorby Award and Lecture by
Dr. Lawrence Murr of the University of Texas, El Paso. His
presentation provides “examples of applications of (OM, TEM,
SEM, FIM, STM, and AFM) imaging systems in materials
development and analysis.” This year the presentation has been
moved from the previous 8 a.m. slot to 11 a.m. to accommodate
the late risers and allow the rest of us to get just one more cup of
coffee.

Tuesday, be sure to take in “It’s a Family Affair!” “Bring the
family so the kids can learn about microscopes and materials
through exciting demonstrations and tours of the exhibit hall.

Sandia Mountains and Rio Grande River. Courtesy of
www.marblestreetstudio.com.

Wednesday night will host the formal IMS Awards Banquet
at the National Hispanic Cultural Center, less than two miles
from the convention center. Tickets can be purchased with your
registration or at the IMS booth. Mingle with other IMS members
and enjoy a great atmosphere and Southwest dinner.

The main event will be Monday through Thursday. The com-
plete guide of IMS sessions and activities is listed starting on
page 3. Please check the conference Expo for a full conference
guide including all sessions.

‘We hope to see you in August!

Jaret Frafjord
IMS 2008 Program Chair

Historic Old Town.Courtesy of www.itsatrip.org.




A Message From the President

ne of the benefits of IMS mem-
bership is the opportunity to
meet people that have mutual
professional interests. The example
that I use is the pleasure of first talk-
ing with someone outside one’s co-
workers whose eyes do not glaze over
when you explain that your work in-
volves microstructural analysis and
metallography, and usually has nothing
to do with the medical field. The next
step after meeting these fine people with mutual interests is to
work with them through professional volunteer activities—in
our case through the IMS. There are many opportunities at
many levels of involvement, as I have described in previous
president’s messages. By working with people, you get to know
them, both on a professional and individual basis. You learn
who knows what in an easy, comfortable way, and you learn
personal things like where contacts live and how old their kids
are. This can lead to friendships that can last a lifetime.

And you never know where these contacts will lead, or when
they might be of help. It may be as obvious as remembering that
a contact had recently made a major equipment purchase, and
calling them for input before you spend your company’s money.
It could be calling a contact for an etch procedure for a new
material, when you have several to choose from in the book. It
could be finding where to buy some item that the boss has
decided that your lab must have.

As an example of never knowing where professional involve-
ment will show up, I will offer this story. As IMS president, I get
to select the site of our spring IMS Board meeting, which is
held on a Saturday. I picked Houston (my hometown) for the
spring meeting this year. To add something special to the

Houston meeting, I tried to arrange a tour of the NASA Johnson
Space Center through my son, who is a rocket scientist with a
NASA contractor. He could not arrange for tours except for
family and close personal friends. So I looked in the ASM
Houston Chapter directory for a contact that I knew, but he was
no longer listed. Time passes, and I had occasion to look through
the ASM online membership directory, where I saw the name of
a fellow that I had met at several ASM San Antonio Chapter
meetings many years ago. | contacted him, and he arranged for
a visit of the NASA JSC Met Lab, training facilities, and much
more. The tour was so much fun, that the IMS Board will return
to Houston next year for a repeat of our NASA visit.

Along these lines, my wife Dale and I used the early IMS
conventions as vacations with our kids. We met IMS Board
member Steve Dekanich, his wife Linda and their daughter
Annette at the 1991 IMS meeting in Monterey. Our friendship
grew each year as we attended successive IMS conventions,
and our kids ran together, doing all those fun things that kids
do in a hotel far from home. Steve was our program co-chair for
the 2007 Fort Lauderdale meeting. Unfortunately, early in 2007,
Linda was diagnosed with leukemia. After a courageous battle,
Linda died surrounded by her family on April 25. We have lost
a friend and long time member of the IMS family.

So involvement with the IMS can lead to more than just pro-
fessional resources, it can lead to lifelong friendships. And aren’t
friends and family really what life is all about? Please join us in
Albuquerque.

Runid (. Flygetl
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IMS 2008 Conference Sessions and Activities

IMS CONFERENCE SHORT COURSES
SUNDAY, August 3

e Metallographic Interpretation for Medical Devices

Instructors: Gabe Lucas and Fred Schmidt

Due to the special challenges one faces in the medical device
industry, traditional materials testing methods do not work
without modification. Test limitations caused by the smaller
components used in medical devices and other factors require
more advanced and more accurate metallographic examination
techniques. Upon completion of this course, you should be
able to select the appropriate preparation procedures for specific
materials, reveal the true microstructure through choosing the
correct etchant, and characterize the resulting microstructure.
The afternoon session will present examples of metallography
of device failures including fractographic analysis.

¢ Failure Analysis and Evidence Preservation by

Metallography

Instructor: Fred Schmidt

Metallography often plays a major role in the forensic materials
evaluation of failures, and can be the basis for controversial
opinions. Sometimes, improper handling of artifacts in evidence,
improper specimen preparation, and even improper polishing/
etching can create false optical and SEM effects and
observations. Actual examples will be discussed in the context
of general materials, ferrous and nonferrous metals, coatings,
and ceramic materials. The affirmative use of acetate replication
and other modeling (replica) materials will be discussed as
preservation methods. The methods will be compared to the
ASTM guides. Attendees may bring examples from their practice
for discussion.

* How to Organize and Run a Failure Investigation

Instructor: Daniel Dennies

The initial steps of a failure investigation set the direction
and either ensures a successful investigation, or dooms it to
failure. The course provides the steps to organize a failure inves-
tigation and ensure success. Failure investigation is an integral
component of any design or manufacturing business, large or
small. However, a poorly organized failure investigation may
not provide the necessary information to solve a manufacturing
problem or assist a redesign. This course teaches a proven
systematic approach to failure investigation, using examples
from industry. It is a learning platform for personnel from all
disciplines: materials, design, manufacturing, quality, and
management.

IMS TECHNICAL PROGRAM

MONDAY, August 4 ~ 8:15 a.m. - 3:30 p.m.

Metallographic Techniques and Material Characterization
Session Chairs: Rick Noeker and Nat Saenz
PECOS Room

8:15a.m.

8:45a.m.
by EBSD

(Invited) Examination of Sectioning Damage by EBSD
(Invited) Delineation and Measurement of Grain Size

9:15am. SEM and EBSD Investigations of High-Chromium
Cast Irons
9:30a.m. (Invited) Orientation Imaging Microscopy of Stray

Grain Formation in Single Crystal Weld Structures
10:00a.m. COFFEE BREAK

10:30a.m. (Invited) In Situ EBSD of Microstructure Evolution
During Deformation

11:00 a.m. -12:00 p.m.

IMS Henry Clifton Sorby Award Lecture
Imaging Systems and Materials Characterization
Lecturer: Dr. Lawrence E. Murr, FASM
University of Texas at El Paso

12:00 p.m. LUNCH

1:30p.m.  (Invited) The Role of Microscopy in the NIST World
Trade Center Investigation

2:00p.m. Metallographic Analysis of Aluminum Alloy AA 6061
for Quality Control and Process Verification

2:15p.m. (Invited) Challenges in Preparing Aluminum Alloys
for Grain Boundary Characterization

2:45p.m. Characterization of Metallurgical Effects in Laser-
Drilling of Superalloys

3:00p.m. Dynamic Tensile Extrusion Response of Tantalum

3:30 p.m. POSTER SESSION in EXHIBIT HALL

¢ Influence of Reinforcement Particles Addition and Processing
Intensity on the Mechanical Properties in an Al 7075 Com-
posite Produced by Mechanical Milling

e Microstructural and Hot Extrusion Evaluation of Aluminum
Alloy Al 2024 During Mechanical Milling

+ Effect of Metallized Graphite Addition and Milling Intensity
on Final Powder Morphology in an Aluminum 7075 Composite

 Fractographs of Bending Fatigued Electrodeposited Nano-
Crystalline Ni

* A New Method for Fracturing Mineral Particles for Cross-
Sectional FESEM Analysis

» Searching for the Limits of RIMAPS Technique Application

* Microstructure and Fractography of Eutectoid Fe30Ni20-
Mn35Al115

* AI-MWCNT Composites Obtained by Mechanical Milling

* A Study of the Ni-Ru-Y system at 1200°C using SEM and
EDX TEM and FESEM: The Right Combination for Enhanced
Particle Characterization

TUESDAY, August 5 ~ 8:00 a.m. — 3:30 p.m.

Failure Analysis: Real World Applications and Case Studies
Session Chairs: Daniel Dennies and Fred Schmidt
PECOS Room

8:00a.m. Catastrophic Failure of a Wheel Assembly in a Heavy
Duty Oft-Road 6x6 Vehicle

(continued on page 4)




IMS 2008 Conference Sessions and Activities

continued from page 3

8:30a.m. (Invited) Metallurgical and Metallographic Aspects
of Engineering Failure Analysis

9:00a.m. Microstructural Evaluation of Electron Beam Melted
Ti-6Al-4V

9:15am. Cosmetic Defects Due to Contamination in an
Electroplated Deposit

9:30am. Imaging Grain Boundary Corrosion at Low Beam
Currents in a Modern FIB/SEM System Equipped with a New
Secondary Ion Detector

9:45 am.
Bracket

Failure Analysis of a Fractured Ductile Cast Iron

10:00 a.m. COFFEE BREAK

10:30a.m. (Invited) Evaluation of Trimetallic Joint

11:00a.m. Electron Microscopy Study of Localized Gate
Forward Breakdown in AIGaN/AIN/GaN High Electron Mobility
Transistors

11:30a.m. Identification of Surface Deposits Found in Failures
of Water Purification Filters and Membranes

12:00 p.m. LUNCH

1:30p.m. (Invited) Improper Weld Repair of a CF8M Cast
Stainless Steel Impeller

2:00p.m. Failure Analysis of a Tree Pruner Saw Blade Anchor
Screw

2:30p.m. Failure Analysis of Peelable Seals Utilizing Light and
Transmission Electron Microscopies

3:00p.m. Investigation of Microcracks in a Multilayered
Coating of a Camera Lens

3:15p.m. Nanostructure Origin of Leakage Current in GaN/
InGaN Lighting Emitting Diode Using Patterned Sapphire
Substrate

3:30 p.m. POSTER SESSION in EXHIBIT HALL

+ Evaluation of High Temperature Alloys in a Microturbine
Recuperator Test Rig

1:30 p.m. It’s a Family Affair!

Session Chairs: Elaine Humphrey and Gracie Burke
SANTA ANA Room

This session is aimed at children of all ages to learn about basic
materials science, and includes a tour of the Expo floor.

WEDNESDAY, August 6 ~ 8:30 a.m.—3:00 p.m.
Nuclear and Reactive Materials

Session Chairs: lan Davidson and Allan Lockley

PECOS Room

8:00a.m. (Invited) What’s New With U: Recent Advances In
Uranium Metallography

8:30a.m.
for EBSD

(Invited) Ion Beam Surface Preparation of Uranium

9:00a.m. (Invited) Electron Backscatter Diffraction (EBSD)
Characterization of Twinning Related Deformation and Fracture
in Alpha-Uranium

9:30a.m. (Invited) Preparation of Metal Surfaces for Optical
Metallography and EBSD using Ion Beam Polishing

10:00 a.m. COFFEE BREAK

10:30a.m. Understanding Stress Corrosion Cracking with Elec-
tron Tomography

10:45a.m. Microstructural Analysis of Pb-Induced Transgranu-
lar SCC of Alloy 690 in PbO + 10% NaOH Solution

11:00a.m. Oxide Nanoparticle Dispersion in an ODS/Fel2Cr
Model Alloy

11:15a.m. High-Resolution Characterization of Oxygen Incor-
poration in Erbium Dihydride Thin Films

11:30a.m. Cathodoluminescence Microcharacterization of
Electron Irradiation Induced Defects in Borosilicate Glasses

12:00 p.m. LUNCH
1:30 p.m.

2:00p.m. (Invited) Surface Preparation of Uranium and Ura-
nium Alloys for Electron Microscopy

(Invited) Microanalysis of Plutonium

2:30p.m.  Growth of Inclusions in Uranium-Niobium Alloy

3:30 p.m. POSTER SESSION in EXHIBIT HALL

» Transmission Electron Microscopy Study of Uranium Thorium
Zirconium Hydride Fuels

» Effects of Annealing and Ion Implantation on the Nano-
Structure of the ODS Eurofer 97 Steel

* Liquid-Phase Bonding of Yttria Stabilized Zirconia to Iron-
Nickel Alloy 52 for Application in Solid Oxide Fuel Cells

* Effect of Cathode Microstructure on the Cathode Polarization
in the Sintered, Strontium-Doped Lanthanum Manganite/
Yttria Stabilized Zirconia Solid, Oxide Fuel Cells

» Extracting Rich, Quantitative Information from Images Using
Open-Source Software

» Determination of True Particle Size Distribution in High Impact
Polystyrene (HIPS)

* Improvements in Automated Photometric Stereo 3D SEM

* Non-Contact 3D Surface Metrology of Large Grain High Purity
Niobium by SLCM and FESEM

THURSDAY, August 7 ~ 8:00 a.m. —12:00 p.m.

Image Analysis and Quantitative Microscopy
Session Chairs: Rob Panaro and Don Susan
PECOS Room

8:00a.m. (Invited) Characterization of Flake Graphite Forms
in Gray Iron through Image Analysis

8:30am. The Use of Color in Quantitative Image Analysis
8:45a.m.

9:00a.m. Accuracy of Optical Dimensional Metrology at the
Nano-scale

Image Analysis in a Visual Programming Environment




IMS 2008 Conference Sessions and Activities

9:15am. Speed Limitations and Trade-offs for SEM/EDS
Particle Analysis

9:30 a.m.
Processing

3D Metrology of Nanoparticles by Tomogram

9:45am. Quantifying the Layer Dispersion Degree in Polymer
Layered Silicate Nanocomposites by Quantitative Transmission
Electron Microscopy

10:00 a.m. COFFEE BREAK

10:30 a.m. (Invited) Quantitative Analysis of Fracture Surfaces
Using Image Analysis

11:00 a.m. BiolmageXD Software in Batch Analysis of Integrin
Interactions

11:15 a.m. Co-Relation of Double Diffraction Pattern and
Coincident Site Lattice

11:30 a.m. Spectral Image Aberration Correction Using Image
Transformations

11:45 a.m. Development of Bayesian Segmentation Techniques
for Automated Segmentation of Titanium Alloy Images

THURSDAY, August 7 ~ 9:00 a.m. — 3:30 p.m.
Microscopy Techniques for Ceramics and Composites
Session Chairs: Erica Corral, Luther Gammon, and Bryan
Gauntt

LA CIENEGA Room

9:00a.m. (Invited) Three Dimensional (3D) Visualization of
Damage in Metal-Ceramic Nanolayers by Focused Ion Beam
(FIB) Serial Sectioning

(continued on page 6)

of lifetime achievement in the field of metallurgy.

Recipients are acknowledged for 25 years or more of
dedication to research, teaching, and/or laboratory sales and
service. Recipient of the 2008 Sorby Award is Lawrence E.
Murr, FASM.

Dr. Lawrence E. Murr is Mr. & Mrs. MaclIntosh Murchison

The Sorby Award is presented annually in recognition

2008 Henry Clifton Sorby Award - Dr. Lawrence Murr

neering, and biological science and engineering. Recent
honors include the 2001 Buehler Technical Paper Merit Award
for Excellence (International Metallographic Society), the TMS
2007 Educator Award, the 2007 John S. Rinehart Award (a
TMS Symposium award), and the 2008 Henry Clifton Sorby
Award presented by the International Metallographic Society
(IMS). Professor Murr is also a Fellow of ASM International.

Dr. Murr’s lecture, entitled “Imaging Systems

Professor and Chairman of the Department of
Metallurgical and Materials Engineering and
Ph.D. Program Director in the Materials
Research & Technology Institute at University
of Texas at El Paso. Dr. Murr received his B.Sc.
in physical science from Albright College, and
his B.S.E.E. in electronics, his M.S. in engineer-
ing mechanics, and his Ph.D. in solid-state
science, all from Pennsylvania State (Penn State)
University. Dr. Murr taught at Penn State
University, University of Southern California,

and Materials Characterization,” will feature six
important imaging systems for modern materials
characterization: optical metallography (OM),
TEM, SEM, FIM, STM and AFM.

In 1863, Henry Clifton Sorby was the first to
examine a catastrophic failure (broken rail in a
railway accident) using a light (optical)
microscope, founding the field of microscopic
metallurgy; the precursor of metallography and
modern materials characterization. Around 1934,

New Mexico Institute of Mining and Tech-
nology, and Oregon Graduate Institute of
Science and Technology. He was director of the
John D. Sullivan Center for In-Situ Mining
Research, president of the New Mexico Tech
Research Foundation, and professor and Head of the
Metallurgical and Materials Engineering Department at New
Mexico Institute of Mining and Technology. He was a past
chairman of the New Mexico Joint Center for Materials Science
and served as vice president for Academic Affairs and
Research and as director of the Office of Academic and
Research Programs at Oregon Graduate Institute, where he
was also Professor of Materials Science and Engineering.

Dr. Murr has published 20 books and more than 700
scientific and technical articles in a wide range of research
areas in materials science and engineering, environmental
science and engineering, manufacturing science and engi-

Lawrence Murr, FASM, is
Professor and Chairman, Dept.
of Metallurgical and Materials
Engineering, University of Texas
at El Paso

M. Knoll, F. G. Houtermans and W. Schulze
developed a double magnetic-lens thermionic-
emission microscope, which, together with
similar instruments developed by E. Briiche were
the forerunners of the transmission and
scanning electron microscopes (TEM and SEM, respectively).
In 1936, E. W. Miiller invented the field-electron emission
microscope (FEM) and invented the field-ion microscope
(FIM) in 1956. After nearly a decade of STM development in
the 1970s), G. Binnig, C. Gerber and C. F. Quate developed a
nanomechanical profilometer, which became the atomic force
microscope (AFM), sometimes called the scanning force
microscope (SFM).

Examples of applications of these imaging systems in
materials development and analysis will illustrate their role in
synergistic studies and systemic, diagnostic investigations

central to materials science and engineering. —




IMS 2008 Conference Sessions and Activities

continued from page 5

9:30am. Quantitative STEM Tomography for Size-Controlled
Metallic Nanodots on Sintered Titania Photocatalysts

9:45am. EDX Analysis of Grain Boundary Segregation in
1 at% Nd Doped Polycrystalline YAG

10:00 a.m. COFFEE BREAK

10:30a.m. (Invited) Microstructural and Interface Analysis of
Ceramic Eutectic Composites

11:00a.m. (Invited) High Resolution STEM, EELS, and STEM
Tomography of Ceramic Materials

11:30a.m. Electron Microprobe Analysis of Glass-to-Metal
Seals For Use in Solid-Oxide Fuel Cells

11:45a.m. Microbeam Analysis of Plasma Effects in Synthetic
Mica-Like Compound

12:00 p.m. LUNCH
1:30p.m. (Invited) Hysperspectral Electron Backscattered
Diffraction: Applications to Ceramic Materials

2:00p.m. Analytical Electron Microscopy of K0.5Na0.SNbO3
Single Crystal Prepared by Solid State Crystal Growth
2:15p.m. Micro- and Nano-Patterning of Solution-Derived
Functional Electronic Ceramics

2:30p.m.  Quantitative STEM-EDS Spectrum Imaging of Phase
Transformations in (Pb,La)(Zr,Ti)O3

2:45p.m.
Materials

(Invited) Toughening of Fiber Reinforced Composite

3:15p.m. New Trends in Morphology Studies of Polymers
(program subject to change)

IMS SOCIAL EVENTS

SATURDAY, August 2 ~ 7:30 p.m.—10:00 p.m.
IMS Ice Breaker Reception, Hyatt Regency Albuquerque

SUNDAY, August 3 ~ 7:00 p.m. - 10:00 p.m.

Opening Reception - Matanza Feast

Margaritas! Mariachis! - Rio Grande Zoo

The opening reception will

feature a Matanza Feast

(instead of mere appetizers) to

satisfy your hunger, Marga-

ritas (also beer, wine, and soft

drinks) to slake your thirst,

and strolling Mariachis to

tantalize your ears. The venue

will center in the band shell

area of the zoo, but will also extend to all

the outdoor areas so you and your family can visit the
various exhibits (lions and tigers and bears — Oh My!). This
event will be fun for the entire family. So plan on enjoying this
great opening to a great meeting!

WEDNESDAY, August 6 ~ 12:15 p.m. - 1:15 p.m.
IMS Business Meeting, Albuquerque Convention Center
PECOS Room

6:30 p.m. - 9:30 p.m.
IMS Awards Banquet, National Hispanic Cultural Center

2008 International Metallographic Contest

Deadline for entries is July 18, 2008

An integral part of the IMS
annual meeting is the Inter-
national Metallographic Contest.
It was initially developed by
George L. Kehl (namesake of the
award for undergrad student
entries) and C.K.H. DuBose (of
the DuBose-Crouse Award) as a
vehicle for metallographers from
all over the world to display their

skills and compete among their peers for cash prizes. It has been
expanded and refined over the years to its present form of 11
classes, with the potential of 34 cash awards and a Best-In-
Show grand prize award known as the “Jacquet-Lucas Award.”

The International Metallographic Contest features the best
work of metallographers and microstructure analysts from
around the world. The contest is open to all, including non-

members. Entrants do not have to be present to win. If in the
opinion of the judges the standards expected of prize winners
are not met, one or more awards in that class may be omitted.

Entries are prominently displayed at the annual IMS Conven-
tion following judging and again in the fall at the annual ASM
International MS&T Conference and Exhibition. Winning entries
will also be displayed at ASM International headquarters in
Materials Park, Ohio.

It’s not too late to submit an entry for the 2008 competition.
Visit www.internationalmetallographicsociety.org for contest
details. All entries must be received by July 18, 2008. Send to:

Sandia National Laboratories

Attn: Alice Kilgo

Bldg. 701, Room 1327,

POSTER CONTEST SUBMISSION
Mail Stop 0886

1515 Eubank SE

Albuquerque, NM 87123

VISIT THE IMS WEB SITE: www.internationalmetallographicsociety.org

c\ |




© Ask the Experts

Compiled by Jeff Stewart

For more Q&A, visit the Ask the Experts Metallographic Forum Web page: www.metallography.com/experts/forum.html.

Q: Hello. I am using 40% Nital for etching steel for weld
penetration measurement. Is this a recommended ratio? What
special safety precautions should be taken with such a high
ratio? The alcohol is denatured from 1 gallon cans and is 40-
50% ethyl alcohol, 40-50% methanol, 1-4 % methyl isobutyl
ketone. The nitric acid is 50-70%. Should our fume hood be
ventilated to outdoors? Currently, it is just filtered with a HVAC
filter. Also, what will happen if this Nital is allowed to evaporate?
Thanks. — Dan Osborn

A: You are presumably trying to macroetch a weld in carbon
steel. If so, you don’t need a 40% Nital solution. A 5% or 10%
solution would be more customary. When working with Nital, I
recommend etching the sample either in a fume hood (yes, it can
be ventilated to outdoors) or in an area with adequate ventilation.
Use protective gear such as eye glasses and acid proof gloves.
When Nital evaporates, the alcohol disappears leaving behind
nitric acid. — Sarup Chopra

A: WOW!! 40% nital!!?? Why? Where did this formulation come
from? What kind of steel are you etching? Don’t ever store this
mixture in a closed container as it will explode. Evaporation will
only lead to a faster explosion if it is stored in a closed container.
I would never use such a mixture of alcohols. Methanol is a
cumulative poison, and should never be inhaled. Use only eth-
anol. A hood should really be vented to the outside atmosphere.
But, a hood does not protect you when your head is between
the specimen and the vented region. Seriously, regarding safety
precautions, I would suggest to run fast.

If you are working with steel weld cross sections, where the
surface is smooth ground, 10% nitric acid (reagent grade only)
in water (10 ml HNO, to 90 ml water is commonly used). Add
nitric acid slowly to the water with stirring. Swab the ground
surface with the reagent, rinse with water, then alcohol (ethanol)
and blow dry. You will see images of such etched specimens in
Chapter 1 of my book “Metallography: Principles and Prac-
tices.” If the weldment is polished rather than simply using a
ground surface, then you could use 2 to 4% HNO, in ethanol.
I would never try to measure the weld penetration depth on a
cut face, especially not a band saw-cut face. Regardless of the
etch strength, you have poor resolution of detail unless you do
a decent grind (better than a Blanchard finish is best). — George
Vander Voort

A: We use 2% and 4% Nital in our lab. Those strengths are com-
monly used and acceptable (within most safety restrictions). I
suggest reading the Wikipedia document about Nital. There is a
link there that gives some pretty frightening facts about the explo-
sive properties. I don’t think that a fume hood will make much
difference with this ratio of nitric acid to ethanol. — Judy Arner

A: Nital should not be mixed in concentrations higher than 10%
(10 ml nitric acid 70% to 90 ml ethanol, methanol, or a combi-
nation) for safety reasons. — Gabe Lucas

A: This mixture is rocket fuel, 4% should work and be a lot safer.
What is the “preparation” used prior to etching: none, 240, 600
grit sand paper? — Dennis Hetzner

A: I would not use Nital. I have been using 50% HCI, sometimes
hot, with very good results. — Frauke Hogue

Reply: Thanks everyone. We are macroetching polished carbon
steel weldments. I have no idea how the 40% nitric acid mix got
its start (many years ago), but I stopped this practice imme-
diately. Actually, it was 28.5% after I confirmed the proportions
today. I had already been to Wikipedia and read about the explo-
sive problem, which is why I came to the “Ask the Experts” page.

After a week of trial with a new mixture, I have set the new
standard to 4% (with water), NO alcohol. We eliminated alcohol
use and reduced daily nitric acid use from 80 ml to 4 ml.

With the alcohol evaporation, we had to mix 4 batches of Nital
per day. With water, we only mix each morning and the mixture
lasts all day in an open pan inside the fume hood. This is a huge
safety and cost improvement for our lab. — Dan Osborn

Q: We just started using 310 SS and have not been satisfied
with the standard textbook microetching techniques. I am look-
ing for the experience of someone who routinely works with
this alloy. We are also looking for a good sensitization test
because ASTM A 262 does not cover this alloy. Thanks!
— Albert Zweistein

A: Eletrolytic etching with oxalic acid 10% in water - 1A/cm? is
very good. — E. R. Almeida

Reply: That is the etching specified in ASTM A 262 Practice A
for the sensitization screening test. It worked well in revealing a
sensitized microstructure compared with a solution-treated
microstructure. Nomarski techniques were used with good
success to reveal more details of the solution treated structure.
Thanks! — Albert Zweistein

Q: I'want to see the cross section of TiO, films on a Si substrate.
After fine polishing, I want to etch the TiO, film to see the
microstructure using a SEM. Can you please tell me the suitable
etchant for TiO,? — Yasir

A: Try Kroll’s, a popular etchant for titanium alloys. Since it
contains some hydrofluoric acid, it might also attack silicon to
some degree. Now, in case you just want to measure the film
thickness by means of a SEM, you do not need to etch at all
since the atomic numbers of silicon (14) and titanium (81) are
“miles” apart. You can acquire a nice atomic number contrast
image by using a backscatter electron detector. — Sarup Chopra

Q: Hi everybody. I’d like to learn the procedure used to reveal
the flow lines of a cold-forged aluminum component made of
6000 series Al alloy. — Canderim Onder

A: It is best to use mixed-acid etchants for revealing the flow
lines in 6xxx-series Al alloys. One suitable etchant has the follow-
ing composition: 10ml HC1+30 ml HNO, +20 ml H,O + 5 g FeCL.
It must be mixed fresh prior to each use (do not store previous
mixes), with the HCI added last. It is used at room temperature,
with the sample immersed in the etchant for a few seconds,
rinsed in cold water, and then repeated until the desired effect is
obtained. The sample can also be etched by swabbing instead
of immersion. Staining the etched sample with ink followed by
light polishing can improve the contrast and thus the appearance
of the flow lines. The ink fills the etched “grooves” and the polish-
ing removes the ink from the surface peaks, exposing bright,

reflective metal that contrasts with the dark grooves. — TVP
—




Events Calendar

CONFERENCES

JULY

July 9-11

Seeing at the Nanoscale VI— Exploring the Future of Nano-
technology Using SPM & Related Techniques: Berlin,
Germany. Contact Patricia Villeroy, Veeco Instruments; tel:
+33.1.64.59.23.47; e-mail: conforg@veeco.com; Web:
WWW.Veeco.com.

SEPTEMBER

Sept. 7-10

Sept. 14-18

Sept. 22-26

Sept. 23-25

2008 Intl. Hydrogen Conf.: Effects of Hydrogen on Matls.:
Grand Teton Natl. Park, Wyoming. Sponsored by ASM,
ASME, General Motors, and Toyota. For details, visit
www.hydrogen08.org.

11th Intl. Symp. on Superalloys (Superalloys 2008):
Champion, Pa. Contact TMS Mtg. Srvcs., Warrendale, Pa.;
tel: 724/776-9000, ext. 243; fax: 724/776-3770; e-mail:
mtgserv@tms.org; Web: www.tms.org.

Intl. Conf. on Aluminium Alloys (ICAA 11): Aachen, Germany.
Sponsored by Deutsche Gesellschaft fiir Materialkunde e.V.
(DGM). Contact conf. ofc., DGM, Frankfurt, Germany; tel:
+49-69-75306 747; fax: +49-69-75306 733; e-mail:
icaal l@dgm.de; Web: www.dgm.de/icaall.

ALUMINIUM 2008 — 7th World Trade Fair & Conf.: Essen,
Germany. Contact Reed Exhibitions Deutschland GmbH,
Diisseldorf, Germany; tel: +49 (0) 211-90 191-202; fax: +49
(0)211-90 191-2193; e-mail: info@aluminium-messe.de; Web:
www.aluminium-messe.com.

ASMTRAINING

AUGUST

4 Aug.

11-15 Aug.
18-22 Aug.
18-22 Aug.
25-29 Aug.

25-29 Aug.

Medical Device Failure Analysis, Hotel Intercontinental,
Cleveland, Ohio; Instructors: Dr. Brad James and Dr. Jennifer
Hoffman

Fractography, Vanderbilt, Tenn.; Instructor: Dr. Ashok
Chadhury

Applied Techniques of Failure Analysis, ASM Headquarters,
Materials Park, Ohio; Instructor: William Mankins
Elements of Metallurgy, ASM Headquarters, Materials Park,
Ohio; Instructor: Frauke Houge

Advanced Metallographic Techniques, Buehler Ltd., Lake
Bluff, I11.; Instructor: George Vander Voort

Principles of Failure Analysis, ASM Headquarters, Materials
Park, Ohio; Instructor: Ron Parrington

SEPTEMBER

8-9 Sept.
8-12 Sept.

8-12 Sept.

How to Organize and Run a Failure Investigation, ASM
Headquarters, Materials Park, Ohio; Instructor: Dan Dennies
Complete Metallography of Fasteners, ASM Headquarters,
Materials Park, Ohio; Instructor: Frauke Houge

Scanning Electron Microscopy, IMR Test Labs, Lansing,
N.Y.; Instructor: Dr. Ed Brothers

Course dates subject to change. To confirm course and date, contact
ASM International: tel: 800-336-5152, ext. 0, or 440-338-5151, ext. 0; fax:
440-338-4634; e-mail: cust-srv@asminternational.org; Web site:

www.asminternational.org.

INTERNATIONAL

International ®

Metallographic
Society

The Materials
Information Society

An Affiliate Society of ASM International™

ASM International®
9639 Kinsman Road

Materials

Park, Ohio 44073-0002

ADDRESS CORRECTION REQUESTED
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