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About the Topic
Inertia Welding of Nitronic 40 Pressure Vessels for Hydr ogen Containment

Successful development of inertia welding as a manufacturing process for the fabrication of stainless steel pressure vessels
offers the promise of both lower cost and improved performance compared to conventional designs. However, this process
represents a severe departure from the well-characterized and understood fusion welding techniques that have been used suc-
cessfully for over fifty years.

In the inertia welding process, joints are produced through the simultaneous application of force and relative motion. Bond-
ing occurs in the solid state at temperatures that are determined by welding parameters. However, the prediction of weld
microstructure is complicated by the macroscopic material flow that occurs during this joining process. Our research found
that an austenite-to-ferrite transformation can occur at temperatures below that predicted by the Nitronic 40 phase diagram,
and that remnants of this ferrite are retained after cooling to room temperature. Hydrogen-charged specimens were tested to
determine the sensitivity of various microstructures to hydrogen-assisted fracture susceptibility. Results indicate that while
all specimens displayed hydrogen-induced reductions in ductility, subtle microstructural differences produced substantially
different responses.

About the Speaker

C.H. Cadden
Sandia National Laboratories, Livermore

Chuck Cadden received Bachelors and Masters Degrees in Metallurgical Engineering from Rensselaer Polytechnic Ingtitute,
where he was part of the Welding Research group led by Prof. Warren Savage. Upon graduation he joined the Research De-
partment of the Haynes Division of Cabot Corporation, where his activities focused on the development of nickel- and co-
balt-based superalloys and associated welding issues. He left Haynes to become leader of Joining Process Development at
the Allison Gas Turbine division of General Motors, where he worked on Advanced Military Engine programs. In that ca-
pacity, Chuck developed brazing processes for the production of 4-piece single crystal turbine blades and fabricated the
world’ s first rotating MM C engine component. For the past decade, Chuck has been employed at Sandia National Laborato-
ries in Livermore California, conducting research in welding and metal/ceramic brazing. He currently manages the Engi-
neered Materials Department which performs research in severa areas of Materials Science, including welding and joining,
radiation detection materials, hydrogen effects in metals and plasma facing materials for fusion reactors.

Last Month’s Sponsor

quality laboratories, and universities to enable material
characterization, ensure quality, and perform materials
research. We appreciate Buehler's support, which en-
ables us to provide quality technical programming to
our membership at areasonable cost.

JAMIE SANDOZ
ASMI-SCV would like to thank Buehler for sponsor- S:ﬁ:uﬂﬁi“
ing our February meeting. Buehler is the world's pre- {1-800-283-4537)
mier manufacturer of scientific equipment and supplies VOICE MAIL:
for use in materials analysis. Buehler's products are , s Ak sratsane
used throughout the world in manufacturing facilities, - Jasmie Sandor @ Bushler eam

BUEHLER

APPARATUS AND SUPPLIES FOR MICROSTRUCTURAL ANALYSIS

Bushlor Lid, = 41 Waukegan Rd. = P.0O. Box Ona = Lake Blufl, linois 60044 LSA
Talax 210019 » Fax: 847 285-7870 » Telaphona: 847 295-8500

Participatein Your Chapter!

Consider joining one of these teams and help to shape the ASM-SCV the way you want it:

Technical Program (monthly dinner meetings) - Contact: Ramas Raman, ramas@sur met.com

Sponsor ship (advertising and meeting sponsors) - Contact: Dave Himmelblau, dave.himmelblau@lmco.com
Membership (servicing and expanding membership) - Contact: Fred Landry, fred@altairusa.com
Education (interfacing with local schools and Chapter education) - Contact: Mingwei Li, mli @splasers.com
Y earbook (publishing the Chapter membership directory) - Contact: Shari Yokota, shari.yokota@cpii.com
Publicity (newsletter and website) - Contact: Scott Dickerson, scott_dicker son@amat.com

L ong Range Planning (long-term Chapter goals and development) - Contact: Jacques Matteau, Jacques@altairusa.com

We are still seeking Mesting Sponsors!
Contact Dave Himmelblau at (408)743-7893 for more information
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MILESTONE TECHNOLOGY

* Failure Analysis
* Fracture Analysis
* Steels

Scanning Electron Microscope Analysis

e Thin Films
* Recording Media & Heads
* Semiconducting Materials

EDX and Light Element Analysis

High Quality * Economical Rates * Overnight Service

(408) 243-TEST (8378)
1122-A Aster Avenue, Sunnyvale, CA 94086

When f comes to vour mefallograpiic preparalion
and festing success, Struers delfvers..

Powerful Equipment,
Intelligent Support,
Outstanding Service

Contact Struers Executive Account Representative
Nancy Kacius al 1.888.5TRUERS, exl. 862,
Visit our West Coast demonstration laboratory
Call for an appointment today!

Www. strugrs-solutions. com

Metallurgical Solutions
Metallic Materials, Components, and Consulting
Specializing in Nitinol Alloys

James L. Proft

2 Williams Lane, Foster City, CA 94404
Phone: (650) 358-4076 » Fax: (650) 357-8140
email: jimnitinol @aol.com

650-968-1624
Fax: 803-0959
Cel: 465-3414

Process-Research
‘é& Materials and Process
Consultants
: P.O. Box 4343

Mountain View, CA 94040

Stan Petaers P.E.

E-mail: stan@process-research.com

htsidn Engineering help with Composites, Adhosives,
Plastics, Composite Fallure Anahysls, Proposal Suppornt

- -V J See What the Finest Products

_J — Can Do for Your Lab  www.leco.com
+ Sample Prep Equipment + Elemental Analysis
* Matallographs - OES
+ Hardness Testers - C,H,N 50

« Image Analysis Systems « Accessories & Supplies

Call me for a demonstration...
Pete Miller 503-645-0665
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JAMIE SANDOZ
SALES ENGINEER
1-800 BUEHLER
(1-800-283-4537)
VOICE MAIL:
1-800-323-9330 X 5618
FAX 949-458-9208
Jamie. Sandoz @ Bushler.com

WA

BUEHLER

APPARATUS AND SUPPLIES FOR MICROSTRUCTURAL AMALYSIS

Bushier Lid, = 41 Waukegan Rd. = P.O. Box Ona = Lake Biufl, ilinoks 60044 USA
Talax 210019 » Fax: 847 205-T879 = Telaphona: 847 295-6500

SM

Shipp Metallurgical
Robert L.. Shipp PE.
Consultant

METALLURGY » WELDING ENGINEERING
PROCESS DEVELOPMENT * FAILURE ANALYSIS

(408) B42-3344
FAX (408) 847-1707

2050 Jefferson Drive
Gilroy, California 95020

The Materlals
Infarmatinn Society

Upcoming Events

Mar 14-18: SPIE, “Smart Structures and Materials’. Visit
WWWw.spie.org

Mar 17: IEEE-CPMT, “Semiconductor Packaging: Sub-
strate and Interposer Issues’. Visit cpmt.org/scv/

Mar 18 AIChE, “Exélixis: How to Survive in Biotech”.
Visit www.aiche-nor cal.org/meetings.html

Apr 14: |EEE-CPMT, “Packaging & Board Assembly
Technology Trends and Their Impact on the Supply Chain”.
Visit cpmt.org/scv/

Diamond Coatings, ARC Coatings, SEM/EDAX,

Optical Microscope to 1000X,
Thin Film Coating Consulting

Crystallume  Crystallume
fnr?wnd?bmloﬂdpm-d:-lch EMGIMEERED PVD COATINGS
3397 De La Cruz Bhd, 3300 Nicolaus Road

Lincoln, CA 95648
866 TE3-9700
Fax 916 645-1668

Santa Clara, CA 95054
BOD 789-4322
Fax 408 653-1710
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Foothills Analytical Laboratory

A complete materials analysis and consulting service
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Auger EDX ESCA FTIR

6C/MS SEM SIMS

We do provide a broad range of analytical services and techniques but, more importantly,
we share our years of industry experience to work with you, to help solve problems, not
just sell data. Give us a call to see how we may be able to help you.

In-House Seminars

(408) 456-0370
FAX [(408) 923-5536

Evaluation of Electropolished Stainless Steel Failure Analyses

780 Montague Expressway, Suite 407, San Jose, CA, 95131

3661 Mace Court, San Jose, CA, 95127
and now on the web at www.foothills-analytical.com

Laboratory:
Business Office:




BILL BYINGTON

President .
| BYINGTON
|=1 = STEEL
' TREATING
1225 MEMOREX DRIVE INC.
SANTA CLARA, CALIFORNIA 95050
TELEPHONE (408) 727-6630
EVERYTHING IN HEAT TREATING
® GENERAL HEAT TREATING ® BRIGHT HARDENING
® ALUMINUM HEAT TREATING ® BRIGHT ANNEALING
® INDUCTION HARDENING ® DEEP FREEZING
® STRESS RELIEVING ® STRAIGHTENING
® FLAME HARDENING & SANDBLASTING
® CARBURIZING ® BEAD BLASTING
® CYANIDING * ROTOBLASTING
& NORMALIZING ® DEGREASING

® VACUUM HEAT TREATING

GOVERNMENT CERTIFIED

Best Shot!

Whether you're imaging pollen grodns or CVD thin Glms, the pew JEOL
ISMAGOLY and [SM-03000Y will give you your best shot ot resoluthon,
versatility and cose-oluse. Call now for more informetion.

Passion Hlower
Pallvm Grain -

PN

Tieflis -

b JEO

1 11 Dearbanrn Road, Peabody, S (00960
- (97RIS 355000  eod® fenl.oom
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Chapter Information & Upcoming Activities

The Materlals
Infarmatinn Society

Officers
Chair:
Jacques Matteau

Vice Chair:
Ramas Raman

Treasurer:
Richard Chung
Secretary:
Stacy Ewert

Executive Committee

(415)640-4948
(408)567-0941
(408)924-3927

(408) 742-2521

Mark Alexander (831)338-4790
Paul Fojas (510)538-7309
Ed Francis (408)653-1700
Dave Himmelblau (408)743-7893
Alfred Kwong (408)248-1916
Fred Landry (650)508-8700
Mingwei Li (650)966-5735
Lou Wirtz (408)756-0621
Shari Y okota (650)594-4065
Special Positions

SVEC Rep:

Ed Kaminski (408)241-4842

Newdletter Editor:

Scott Dickerson (408)986-3655

Teachers Materials Camp

For the last several months we' ve run reminders for the
ASM Student Materials Camps. The application
deadline for those events has now passed, but did you
know that there is aso a similar event for high school
teachers? The format is analogous to the Student
Materials Camp - it is aweeklong, residential, hands-on
laboratory experience with the aim of assisting teachers
in integrating applied engineering techniques into their
classrooms. Participating teachers will leave with a
comprehensive series of low/no cost laboratory
demonstrations in applied science to use in chemistry,
physics, math, technology, and industrial arts. The
Faculty Instructors are a team of experienced "Master
High School Teachers," university professors and
industrial experts. A total of 30 high school science
and technology teachers from North America will be
selected. Housing, meals, tuition and curriculum tools
will be provided free of charge, but participants must
provide transportation to and from Teachers Camp. If
you know of a teacher that might be interested, have
them visit www.asminternational .org/foundation for
more information (follow the “Materials Camp” and
then “Teachers Camp” links on the left hand side). The
application deadlineisMar 31, 2004.

Thanksto our ASMI-SCV Sustaining Member :
CSU - Fresno Henry Madden Fresno

Would your company like to support the chapter by being a sustaining
member? To find out more, contact Fred Landry at fred@altairusa.com.

Executive Committee Meetings. ASM-SCV Executive Committee meetings
are held in September, October, January, March and May. Any member
can attend! Call Jacques Matteau at (415)640-4948 for meeting times and
locations, and to reserve a seat at the table.

- Physical Test

- Chemical Analysis (=

- Metallography [ -

- Microhardness e
- SEM/EDS analysis

- Failure Analysis Bess Testlab, Inc.
- Non Destructive Insp.
- Welding Engineering 991 George Street
Santa Clara, CA 95054
PH(408) 988-0101
FX(408) 988-0103

Jose Bohorquez
jose@besstestlab.com

President & CEO

Be A Science Fair Judge!

The Synopsys Silicon Valley Science and Technology
Championship is an annua event where local students
(grades 6-12) present the results of their science
projects to judges from local educational institutions
and industry. It's agreat opportunity for the students to
further their science education, and we at ASM-SCV
are happy to support the event by providing (together
with the local SAMPE chapter) a team of Specia
Judges. The Specia Judges review projects in
particular areas (materials science, in our case) and
present Special Awards for the best projects in these
areas. ASM-SCV has been involved in this event for
years, and our volunteer judges always report that itisa
fun and rewarding experience. This year we will divide
our judges into 2 groups. grades 6-8, and 9-12. If you
would like to judge for the event, please contact
Scott Dickerson at (408) 986-3655. If you have a
strong preference as to which age group you would like
to judge, please indicate so when you sign up. The
judging for this year's event will take place on
Wednesday, March 17, 2004, from 10am until 5pm (a
box lunch is provided) at the San Jose McEnery
Convention Center. More information on the event
itself can be found at www.science-fair.org.

Upcoming Meetings
Apr: Materials Selection Software (joint with SAMPE)
May: Growth of Diamond Crystals (ASMI Trustee Night, Sudent Night, Awards Night)
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