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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. '
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THE FIELD OF MATERTALS TN RELATION.
TO ENGINEERING | - .

‘Joseph A. Pask
Inorganic Materials Research Division, Lawrence Radiation Laboratory, .
and Department of Materials Science and Engineering,
College of Engineering, University of -€alifornia
Berkeley, California

With the growing accepténce and importance of materials to enginger—

ing, most engineering fields are,or are considering ,establishing meterials

~groups. As a result, the terms Materials Science and Materials Engineer-

ing are bécoming more popular and, unfortunately;'also more confusing in

their coverage. It thus becomes desirable to explore the field pf
materials . to indicate the natural interfaces, to determine the areas of
educaﬁional aﬁd professional responsibilities, and to identify the afsas
of overlap or commonaity. This effort to scope the field of matefisls in
relatisnito ihe overall'fiela of'enéiﬁeering has no official standing
ana represents only the author's viewpoint. It is beiné présehted to
serve as_aﬁ‘introduction to the discussion at a Materials Division ses—
sion scheduied for the forthcoming Annusl Meeting of the Society.* This

session could thus serve as a means of identifying the principal'areaSjof

* The session on "The Field of Materials in.Relation to Engineering" at
the Annual Meeting of ASEE at Ohio State University in Columbus, Ohio,
is scheduled for Thursday, June 25, 1970 at 8:00-9:45 a.m, The par-

“ticipants are David K. Felbeck, Department of Mechanical Engineering,
University of Michigan; A. G. Milnes, Department of Electrical Engineer-
' ing, Carnegie-Mellon University; Walter S. Owen, The Technological .
Institute, Northwestern University; Joseph A. Pask, Department of

- Materials Science and Engineering, University of California at Berkeley
(Chairman of Session); R. M. Thomson, Department of Materials Science,
University of New York at Stony Brook. :
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responsibiiity for the Materials Division of ASEE which inéludes both
producers'and users of materials in its membership. |

The scgping approach‘presented hefe is based on currentiy reéognized
activities and on professional traditions related to materials. It be-
comes logicai to determine how well established definitions aﬁd pro-
fessional activities fit into such é scoping éﬁﬁgi.thé various inter- .
reiationships are established. |

The ovérall field of engineering, as indicafed by the attached
chart;.includes the field qf maférials.(which_iHVOlves therprocessing
and fabrication of materials parts) and the field of ﬁéterial$ applica-
tions (Whiéh involves the traditional fields.of engineering)., The mahnér
or organizatiénal listing in the chart was followed iﬁ ordér'to show
that the character-;property/behavior coupliné is a commoh theme that-
runs; or Shduid}run through all the materials fields concerned with the
processing‘and fabrication of material parts. This coupiing also acts
as a common field of intérestvand an_ovérlapvwith.the fields of éngineer-
ing that use or apﬁly materials, e.g., civil engineering, électrical
engineeriné; mechanical engineering, ete.

‘The éharacteni—property/behavior couplingvis recbgnized as an
engineerihg_science. It was discussed in a Report on the Engineering_

Sciences prepared by an ad hoc Commi ttee on Evaluation of'Engineering

Education in 1958 under the auspices of A.S.E.E. The subject .area of

¥ Character refers to a complete description of a material on the basis
of composition and structure (atomic micro and macro). (Characteriza-
tion of Materials, MAB-229-M, Materials Advisory Board, Naticnal Re—
search. Council-National Academy of Sc1ences/Nat10na1 Academy of '
Englneerlng, 1967, )
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interesﬁ'was then defined as "Nafure aﬁd Prbéerties of Materials," and
cohstituted a sfudy of thé intérrelationéﬁip among propertiés, environ-
meﬁt, and_sﬁructuré. This-areé is now popularly referred to as Matérialé'
Sciencef |

It thus becomes'somewhat'confusing,also_fo refer to the scieﬁ—
tific aspeéts Qf processing as Materials Science which is done fre-
quently; Iﬁ would possibly be less confusing'to refef.to ﬁhis actiVity

as the science of processing. Here, pr0cessing is differentiated from

‘fabrication on the basis that the objective of the former is'ﬁo obtain

a certain material character with a preliminary size and shapé while "

the latter is concerned primarily with the problems of achieiihg a final

finished shape and size by machining, drawing, grinding, etc.
Thé’delineation_of the activities of Materials Engineering'isv

even leés'specific. The industries which may potentially use all types

of materials are interested in having Materials Engineers, who have

~design responsibilities, that are familiar with the properties/behavior

of all.materialsvrelative,to their particular interests (represented: on

g e .. R R gt L ot

”fhe chart by a vertical assemblage encompassing uses) . These-engineerS'

are knowledgeable in the correlation of character with properfiés/jV

behavior, but are not directly concerned with development of the charac-

ter of material or the chafactérization of the material. In today's

o

tec@qqlogy, the term Materials Engineering is also acceptably applied

'fto the activities dealing with the fabrication of materials parts as'fJ

indicatéd on the chart. The name Materials Engineeriﬁg.normally.ié ﬁot

':'appliedvas an overall term to the processing fields. The proféséionally

established fields, such as ceramic engineering, metallurgy and polymer
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engineefing, cover the production of the different types of materials.

In a:genéral way , frém the viewpoint of thé producer; the scien-
tific or.fesearch bbjectives.are more concerned with the applicationf
of.scienée to procéssing in order to achieve a desired chgracterv(i.é;,
going from right'to left on the chart). On the otﬁer hand;.the engineer;
ing Objecfives aré more concerned Vi£h the application of engineering
principles to the mass production of ﬁniformly.repétitive reliable
productsrwith a given predetermined charaéfer (i;e}; goiﬁg from left to
rgght on.the-chart). The user; however, is ﬁrimarily concerned wiﬁh:
.the proﬁiems'arising in design and applicationbof'maﬁerials.

The area designated as Matefials_Science on‘the chart provides a
natural overlap between the méﬁerials producers and users,‘and thus a
means of COmmunication, It should serve as the priﬁcipai objective of
the Materials Division. 'Educationally; it is apparéﬁt that three typés
of courses are péssible‘in_this area: - those concerned with techniqugs
of charéctérization; those concerned with testing and inter-relation of
properties/behavior; and those concerned with the correlation or evaiua+
tion of character wifh>properties/behavior—-the'hearf of Materials
Science.. It becomes evident fhaf the materials producers have fhé*pri—
mary‘objectivevof developing ana modifying characters to achieve certaiﬁ.
bproperties and behavioral charactefistics. Specialized and more ad-
vanced activities dealing with propertieé/beha&iér of materigls as
.correlated ﬁith their use in a given fiéld ofvengineéring becomevthe‘_

‘primary objective of groups concerned with materials applications. -
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report.

As used in the above, "'person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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