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This paper ﬁremts an overview of the ressonings behind
New Meterials developments, exposes the brazilisn national policy on
New Materials anslysing the sectorial panorama omn:

?New Metal Alloys

2Advanced Ceramics

2Quartz snd Silicom

tEngineering Polymers

fCouposites

In each of these sectors, tbe role played by local industries ,
research centers and universities as producers, R#D developers and educstion
conductors are described.

‘The general guidelines of eech of the aferesentiomed sectors
are discussed regarding humen resources, R¥D imfrastructure,relisbility and
quality assurance,pilot plant and jndustrisl prewotion wnits. ldemtificat-
ion of ismediace R+D opportunities are gempted .

Matrices of the fimencing expectstions of the resesrch activities,
training snd educstion,plamning snd assessaent stulies are presented,by
financing sowrce as well as by {ndividwsl sector.

Tinslly, seversl constraints for the use of Wew Neterisls in
Thixd World countries are discussed .




\ 0. Introduction

- /-

T Within the last two decades worldwvide developments in matecials
technology have been producing new metsl alloys,fine ceramics products,
engineering polymers, as well as hybrid material composites that are

eplacing the wore traditional metal products at & remarkable rate.
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New Materials can be viewed as substances,or combination of these,
known oi developed from the incorporation of first principles to the
preparation, fabric;tion and utilization of new or old applications ,
however alwvays presenting new criteris in their build-up . There is
an isplicit or explicit utilization of innovative project, mamufacture
and utilization reasonings tovards quality and reliability of use .

Figure 1 shows a comparison between the production of raw steel ,
s:lntetig polymer and non-ferrous metals in the United States, from 1955
to 1980, and may be utilized to draw attention for the rate of industrisl

efforts linked to these materisls .
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Source: Materials and Society, vol.8,00.2,1984
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Nev materials development efforts are primarily tailored to :
A) promote substitution towards a more rigorous speciricarion

materials application.

B) promote substitution of wulnerable or critical ores or metals.
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Fifure 2.- Structursl Msterisls in Militsry Aircrafts
Source: Materisls and Society,vol.8,n02, 1984

Figures 1 and 2 illustrate the subs:itution of msterisls that occurwéd

in a short time span .




¥ Subst. /

' 4
»} ’
A Projected

S
— N L "

Year

Figure 3.- Substitztior of Copper by Optical Fibers in
telecommnication systems .

Source: Materisls asd Society,vo0l.6,002,19¢.
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As for promoting substitution towards & more stringent ssterisl
specification,either for a movel or old application,several research and
industrial facilities are engaged all over the world in market searching
and opening of opportunities related to the kigh technology fields,such
as aeronautics,informatics,micro-electronics, etc...

As for prowoting substitution of wulnerable or critical ores and/or
metals, government efforts of the industrialized countries are envisaging
to change the profile of dependsbility of the cemtral eeéno-iu from trad-
itionsl sources of supply.

In both cases the underdeveloped economies do tend to suffer. In the
first case due to the fact that either it has to rely its industrial basis
on ,s0 considered, "second hand” materials or to import process or product
technology to match with such new development -since its R4D infrastructure
in the materials area lags far behind thut of the industrialized countries-.
In the second case, the situation is such that,very often, a metal or ore

that is being substitute is a good export itea of a industrializing country.




Hence the problems that face the developing countries to at least partially
match such a situation are not of a trivia nature: they have to secure a position
that is vital to their balance of payment in foreign currency, from the exporting
commodities, and, also to prepare themselves to deal with the introduction of
nev materials in their own domestic ecomomies.

Thus, such new materials developments, viewed as an amelioration of the
rav materials crises of the industrialized countries, may cause a deepening

econowmical crises for the third world.

1. New Materials in Brasil
It is clear that such third vorld countries that intend to maintain or even

imprave a given position of competition in the world market must closely follow
vhatever is happening in relationship to the novel materials basis that is under
wvay around the industrialized world.

Those advanced third world cowmtries that posses a2 reasonmable sophisticated
industrial infrastructure have already an expressive part of their domestic in-
dustry severely affected from options and estrategies defined within the indu-
strialized countries economies. It is mot a small lot of already substituted
materials that mades up the day-to-day activities in the advanced third world
economies. ‘

"rom the Brazilian perspective three are the main points to justify a
national policy towards new materials:

-~ There are in the country very isportant world ore reserves of
estrategic minerals:
Quartz (95%)
Riobiue (862)
Titanium
Berilius
Rare earths, and others.

Since these rav ntérials are of fundamental importance for several Bi-

tech applications, there is a danger to import the artifacts baving the materials
wade up of these estrategic minerals if no policy towards nev msterisls development
is not implemented.
-~ There exists a scientific and technological cspsbilicy wicthin the country
that asy be considered s good seed for such R+D effort. Although »
consideradle increase 3o sumber of researchers is envisaged, the slresdy
existing professionsls are qualified to undertake the inicial steps towerds
the creation of nev meterisls technology.
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- The national merket is internstiomally quoted as ome of the most
promissing markets for hi-tech products and artifacts. Ia fact, the

country does have indigeneous industries that use and even develop
new material products.

1.1 New Metal Alloys

Metal materials have been the most prominent target for non-metallic new
material substitutes. However, due the inherent sinmergisms of their properties
and peculiar characteristics, metals und their alloys are maintaining their
competition on a vast gamut applications.

Due to its ore resersves, Brasil has to undertake its own path towards
being an industrial and technological center for the development of new metal
alloys. Such new metal alloys are being employed in the electronics, aeroespacial,
oil extraction, chemical and petrochemicals, automobil, steel making, nuclear and
biomedical activities.

At the traditional metal industry level, crude steel predominates the
Brazilian metal production. Figure & shows the growth of such industrial branch,
and figure 5 illustrates the location of the steel plants over the country.
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Pigure 4.~ Crowth of Brezilisn crude steel production
Source: Metslurgis internstionsl, Vol. 1, No.1, October 1987




Figure 5.- Location of the brazilian steel plants.

Source: Metalurgia Internatiomal,vol.l,po 1,1987

Secondary refinig and laddle metallurgy processes,widespread among
the country producers,allow the production of steels holding a high degree

of cleaniness for strimgent aspplications.
Figure 6 shows the main existing laddle processes in the brazilian
steel industry .




Figure 6.- Main laddle metallurgy processes in the Brazilian steel industry

Source:Metalurgia Inte:national.vol.l.nol.October.1987

Controlled rolling of high strength low a3lloy steel (MSLA) is being widely
used at the Brazilian steel wills to produce plates for large diameter line pipe
and offshore platforms. It is expected the incorporation of the thermomechanical
control process (TMCP) in Brazilian plate wiils in a near future. Such technique
being mos:ly applied to szeels containing microalloy additions such as niobium is
well sé;tcd to the country.

§ontinuous annealling, offerving 2 gelazively lov cost method of producing
high strength cold rolled steel, having good formabilicy characteristics, was
tntrod#ccd in Brasil, at CSN, this yesr.
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Figure 7 illustrates the volume and variety of oroducts made by the
Brazilian steel industry in 1985.
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Figure 7.- Volume and variety of products made by the Brazilian steel
industry in 1985. .
Source: Metalurgia International,vol.l,oo0l, October 1987

At the new metal alloy materials side, considerable progresses have been
made by several Brazilian enterprises:

o Specisl steels: Villares, Aparecida, Piratini, Eletrometal and Acesita

o Special alloys: Eletromeza’. Mecal Leve

o Noéxzlizing irea: Fundigao Tupy, COFAP

Regaréing R-P Facilities:

0 Iror. and Stee; Making: Usizinas. CSK, Acos Villares all baving their own
R+D facilities; COSIPA, ACESITA, Piratini, Aparecids and Eletrometal, all
have R+D nuclei that togethe: with public research centers and universitiec
facilities develop their own R+D needs.
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® Pure metals and specisl alloys : FTI(Pendages & Tecwslegis Indue-
trial) ,CTA(Centro Tecnico da Aeromsstica) ,CETEC(Pundagso Jeso Pimhei-
ro) ,CVED(Companhia Vale do Ric Doce),IPEN(Iastitute de Pesquicss Ne-
cleares),IPT(Instituto de Pesquisas Tecmologices) are government and
company research centers that develop intemsive RD efforts .CHIM
(Companhia Brasileira de Mineragso e Metalurgis) develops RiD projects
dealing with Richium spplications through several research gramts
with buznian'nd foreign universities and resesrch institutions
and ,as well, conducts propertary research oa sore sofisticated B
products .

Regarding RiD at university facilities, as well as training snd educ-
ation,several metallurgical and meterials engineering departaents and physics
departments are engaged on special steels and new metsl alloys :UFRG(Univer-
sidade Federal do Rio Grand do Sul) ,USP(Universidade de Sso Paulo) ,UFSCar
(Universidade Federal de Sso Carlos) ,UNICAMP(Universidade ée Campinass),
UFRJ/COPPE (Coordenagac dos Programas de P os Craduacao/Universidsde Federal
do Rio de Janeiro),IME(Instituto Militar de Engenharis) ,FUC-RJ(Pontificia
Universidade Cat”olics -Rio de Janeiro) , UG (Universidade Federal de Minss
Cerais) .

Figure 8 shows,in 8 sstrix vay, the seversl nev setal msterials being

investigated .
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The gemeral guidelines on tin W% metel alloys Pregrilin are

o Numsn resources: due to tie forecutted tacrespiog GEINNG Gor DD activities

it is exsected am ingrement in the qualiificovion of Mnillin voGSurcus ot thé |

guduus’ﬂt.ut qualifications at the wnliecgrsluite Sad cochiictisa lowels

needed Areas T eloted te metellvegical englantriag, materdsls stitece, oolte-
state physics and chemistry, a5 well as quality comtiol systetis 088 tecime-

logical management are to offer more enrslliment.

o ReD Imfrastructure: There exists withia the tountry & prisibry 8+0 infeae

that needs an . .cquate articelation in tetms of munigerial capsbliicy te l- Y’A

mize the scientific and techavlogical petential develipiients; o8 well sotie
identified institetions do need equiphent Fapesitions anl seme sthitvrs erp
facing the nees For mere sephisticated end sdvances squiphest. Upsre pores
for the stanfard as well advenced eQuipaeat are still a probleh withia the
country.

o Ismediste opportwmities for R+D iinkhed to warbet aveds:
oo Bpecial steels: Righ-techmological application staimnless steels; high--

purity; microalloyed and rolling controlled microestructure

o0 Special alloys: Aluminium, titanium, magnesiuom, berilium, copper, barium,
galium, litium special alloys and pure metal

00 Noble metals: HNHjigh-purity gold and gold alloys for medicsl and dentistry
spplications; ph;mceutical applications and electromic applications.

oo Superalloys

oo Amorphous Alloys

oo Lantanides: High purity oxides;

oo Pure metals: Tungsten, talivm and zirconium

o Assurance of quality: Industrial quality; standards and reference metsl

saterials; management of quality control systems.

assist at the start-up phase industrial enzerprises 2o produce or implemest
the outlined guidelines.

2.2 Advanced Ceramics

The fine ceramics werld mache: wvas esZimaceZ 2 De acsund 2 5 billion 2ecllars

figure in 1985. Of these, sround 2 billion dollars are estimated to correspond
to the figure sttached to micro-electronics substrates and 1 billion dollars to
ceramic capacitors.

NOTE: (*) ;at the industrisl level,besides post-gradustes higher qualificstions
st the undergraduste...

K

o Assembling snd production: To secure effective ways and procedures to install and ’
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In the mext 15 years cie Foreusen supuintin of wadh GRSle 8o ssoshs 3OR
to 200 per yesr, Seing the coramte giyiisis GSeNNt Siesesntng of Wi eulor of 805
Per year, the advanced structorsl coreiics snvlme 3y PR gor piar ou vie westey
market by 202 satwen.

The Brazilisn ceramic tsGuwstey, the tridizichel, wt ode aloames®, ¢s ©
ranked second in the world, after Italy,with ¢ proucrion lavel ssenat % &
square meters.

At the advanced ceramic level, the Brakilion serimt i SoEAbNES o 3 oF
the order of 300 millien Gollars, being a substantial iate of vhip m, “
to 902 held by local inSestries producing sbtlieres, varistons, thped svdl
capacitors and piezselectric coupoments. The rendining sarhet is on ohe g&lﬂ
refractories, mechenical seals, thresd-guides and others.

Nowever, several products are still isported as sensors, Territes, tubes for
sodive lawps, ferrites, catalysers, cutting tools, and seme speciel refractovies. |

Around twenty indestries are prolucing for this market; half sre swlei-
nationals and the other half genuinely natiomal.

Of the national companies, two are engaged in the ceramics for electronics,
seven in thermo-mechanical and éne in optical fiber.

In the production of special ceramic powders Brasil has:
Alumina: Metal leve (Pilot plant); UFSCar, IPEN, UNESP (R+D efforts)
Zirconia: 1PEN (10 t/y pilot plant); UFSCar, UNESP, IPER (R+D efforts)
Titania: TIBRAS (Industrial production of 1'102 pigment); CVRD (R+D effor:s)
Wiobio: CH#M (Optical and crystal grade industrial production)
Silica: CVRD (R+D efforts and pilot plant for quartz powder)
Lanthanides: Muclemon, CVRS (R+D efforts)

e ¢ o0 & 0 o

The following are some producers of advanced ceramics products:
Optical fibers: ABC-XTAL

Isolating parts and heating elements: Carborundum, WCK, BOSH
Capacitors: CERIEC, Eck=, Thomsorn-CSF, Vitramon
Sensors:MITEC, ESSECTS

Substrazes: COORS, X

Specia. parts of “‘2 3° COORS, Kerasus, Procer

PZT: Thornton-INPEC

Varistors: VC VAR

Thread-guides: CIL and others

0 0 0o 0o o o o©o o
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Regarding R+D facilities for advanced ceramics, a lot has to be dome ia
teras of acquisltio- as speciliazed equipment for specific purpose applicatioms.
Bovever, some research iastitutions do posses a good R+D standard:

Nuclear Ceramics: CDTM, IPEN

Optical Glasses: CETEC

Structural Ceramics: CTA, IME, IPEN, UFSCar, COPPE/UFR) (Film depostion).
PZT: IPqM, UFSCar, CETEC i

Ceramic characterization: COPPE/UFRJ), USP, INT, IPT, USP

" Powder: IFQSC, UFSCar, IPEM, CETEC

Ferrites and Biomedical: INPE
Superconductor: CBPF, UFSCar, UNESP, UNICAMP, USP, IPEN

Regarding training and education:Technicians (Semai), undergraduate level
in ceramics (UFSCar, UFPb, UFSC), post-graduate (USP, IME,UNESP,UNICAMP).
For a gemeral view of fumctions, properties and applications of advanced

ceramic materials, Figure 9 provides such an overview of the sector.
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The general guidelimes on the advanced ceramics programme are:

o Human Resources: expanding opportunities for ceramics will require more

scientists, researchers and engineers with wide knowledge and an inter-
disciplinary approach in advanced ceramics. Faculty meabers training
programs are eanvisaged, specially through scholarship grants abroad.
Libraries are deficient in advanced ceramics topics and must be given ;
financial support in order to hold a sufficient number of books, magazinmes
and journals related to the field.

R+D Infrastructure: Specialized equipment has to be provided as well as

substitution pf old fashioned ones that are working at their level of
fatigue.
Immediate Opportumities in ReD:

oo Processing Technology: Im order to comnect processing variables,

particle-size distribution, composition, temperature, to the desirable
final properties of the advanced ceramic materials. The obtaining of
ceramic powder through chemical route, specialy sol-gel techniques,
are a need; sintering techniques.

00 Advanced Ceramic Products: Isolators, ferroeletrics, piezoelectrics,

semiconductors; . structural ceramics on A1203, zroz. 'rioz, Sialons,
nitrites carbites and their composites.
0o Chemically bonded Ceramics: including advanced cement pastes and

concretes. These represent an outstanding potential for low-cost,
net shape fabrication of ceramic structures.
Assurance of Relisbility: The reliability of advanced ceramics is the
single most important determinant of success in any application. Advances

in brittle materials design, process control, non-destructive evaluation,
crack propagation processes and life predictions are needed.

Quality Assessment: Purity and scbaicron size control of the sintetic

prime substances for cersmic manufaccure; pevsical and chemical control

standardization procedures; chemicasl ansiysis conizol: reference materials.

Production Facilities: Pilot plant and induszrial plants for z,oz. zroclz.
uoz. lantaniedes, uzo,. BeO, SiC, Si..!‘.
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1.3 Quartz and Silicon
Several are the industrial application of quartz and silicom, mainly on optics

and electronics.

Righ-quality quartz reserves are located in Brasil, that holds 95% of the
world reserves. It is the sole producer of blocs of piezoelectric quartz and the
®ma jor producer and exporter of quartz pieces.

Cacex, the national exporting authority, estahlishes exporting prices ranging
from 1,2 to 6,0 dollars a kilogram, the average exporting price being of the
order of 1,3 dollar a kilo. Therefore, the financial bemefits from quartz
industrialization are occurring outside mational borders.

Of the advanced materials that are made-up of quartz, the country detains owmn
technology for cultivated quartz production (Cetec) and oscillators. ABC-XTAL
industrial plant does produce cultivated quartz, although vtilizing Motorola's
technology, corresponding to mear 11 of the world market.

Brasil does not hold technology for fused quartz production, importing
produscs as diffusion tubes, optical glasses, etc....

ABC-XTAL manufactures optical fibers using CPqD-Telebras developed technology.

As for silicon, Brasil is one of the ma jor world producers of metallurgical
grade silicon, being almost all the production using quartz!

For the production of cne kilo of metallurgical grade silicon, around 2,8 kilo:
of quartz are needed. )

The country does not produce electromic grade as well as solar grade silicon,
importing its needs on the form of final products. There is a factory called
Beliodinamica that imports polycristaline electromic grade silicon and produces
monocristaline plaques and solzr cells.

Research and development are being carried out at Cetec anc IPT research
centers and at UNICAMP, USP, and IIE university facflities.

The general guidelines on the quartz and silicon sector sre:

o Buman Resources: Tc promote training anc educaticn compatible to the

needs of this sector.

o R-D lnfrastruciure: Tc provide for specializez equipsent for those R-D

institutions an¢ universities.

o lmmediste Opportunities for R+D

o0 Technological Domein: Nigh purity quarcz powder, fused quartz, electronic
and solar grade silicon.

© Qualicy Assuramnce: 1Industrial quality control systems to assess product
relisbilicy
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o Prodection Uaits: To premote the installing of indestrial waits on high-
purity powder quartz, cultivated quarts, escillstors, fused guerts,
electronic and solar grade silicem.

1.4 Eagineering Polymers i
There exists some difficulties to identify an strstegic pesitioning of the
industry and research imstitutions im this ares of engincering plastics iw Bresil.
The trends in the research sector is very such conditioned by the stoge of
development of the mation’s petrochemical industry. Thus, there is & sesrch for
fdentification of the worldvide tendency of such engineering plastic ssterials
and how do they fit within the country's reality.

The actual meanings of swch enormous gemerstion of pelyseric sdvanced
materisls worldvide do not seem to produce echoes on the uihu-l business enter-
prises, limited as they are to the still very weak market demend of such msterisls

Motwithstanding, due to the great degree of internationslizstion of the
internal Brazilisn economy it is safe to adait, in a wmear future, & signiffcont
increase in demand for such advanced polymers; and when such a stage vill be
reached the expectotiol;s are that great difficulties are to be faced by the

Brazilian petrochemical industries, since they are, in fact, already having probl
in obtaining foreign technologies, due to the fact that the internacions]l market
is extremely cartelized do not enhancing technical dissemimation.

Two are the main advanced polymer applications: the reinforced ones, having
excellent structural ‘u“us adherency, the conducting and photo-active
polymers; the second group may be called as "social application polymers”, as the
mesbranes (water purification, pollution conmtrol, dialysis) and bio-compatible
materials (medical purposes).

The main R+D centers are: INPE, INCOR, CTA and CENPES; at the university
level, UFRJ (I1MA, biophysics and COPPE), UFSCar, UNICAMP.

The general guidelines for the advanced polyur programme are:

o Buman Resources: Icaining a=< educazics st 3l levels Is 53ély needed;

o ReD Infrastrscture: Need T esiarge 3% equi; I3e exisling R-C centers anc

vniversities. It is foreseen that with che inszalling of peccoquiss R-D
facilities at the UTRJ campus. and subseguen: Speratisnm, v will act a1
catalizer for major actions regarding advanced polymer resesrch and
training.

o lmsediste Opportunities for R-D
oo Mesbrane processes snd production
oo Bio-compatible materials _ '
oo Reinforced plastics
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Bigh-cristalinity p-lymers
Homogeneous polime :ric alloys

Photosensitive materials
Special adhesives
Engineering plastics

Polymers from alternative sources

© Reliability: Process and product reliability systems and procedures are
to be emphasized; /

o Production Units: To promote special polymer industrial units.

1.5 Composites

Composites are hybrid advanced materials composed of inorganic and orgawic

substances having properties superior to those of the constituents alome. They
are any combination of particles, whiskers or fibers in a common matrix.

Figure 10 illustrates the way composite saterials may be formed.

Yigure 10.- The Way Composites Materials sre formed.
Source:0ffice ot Techmology Assessmesnt
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In Brasil composites were intveduced by the seromautical imdestry fer
structural purposes (pressure wessels, floers, rocket tubings, etc...). They.
consist of fiber and matrix combimations which yield superior strength and stiffre:
as well corrosion and fatigue resistaace being relatively empemsive amd
typically containing a large perceatage of high performence continwous fibers
tsuch as high-strength glass, graphite, aramid, or any other orgamic fiber).

They are fabricated by a laborious process called "lsy-up"™, typically
involving placement of sequential layers >f polymer-impregmated fiber tapes on a
mold surface, followed by heating wwier pressure to cure the lay-up inte an
integrated structure. Automation is bepimning to speed-up this process, but pro-
duction rates are too slow to allow for a significant accomplishment.

Market oppot;uuities are appesrin:' sutside the aervhavtical and defense
uses, as for the demand on glass fiber reinforced polyester resin . However,
less than 2% of such materials may be classed as advanced and are used in the
sporting goods and industrial equipment industries.

It is expected that within a decade, composite unibody frames could be
introduced in limited production; as well, medical implants, storage and
transportation of corrosive chemicals, weapons and military vehicle are considered
to be near term markets.

Embraer produces structural composites for its aeronautical industry.

As for R+D facilities, CTA, IME and INPE are those working in advanced
composites research. At university level, UNICAMP.

The general guidelines for the advanced composites programme are:

o Human Resources: Training and education efforts at all levels, due to the

very embryonic nature of the national capability in the area.
o R+D Infrascructure: Still very modest and insufficient for long ters

programmes; needs to be installed and equipped.
o lsmediate Opportunities in R+D
oo Processing Methodology: Development of new, lov-cost fabricazion

sezhods are critical for advanced composites, as well how process
vaziables do affect final properties.

oc Mics reinforced polymeric composites: Mica flocs as an alternative
to glass fibers.

Boron, Carbon and Aramid VFibers

Inorganic Matrix Composites: Aluwminium
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oo Bioketerials: Apatite as reinforcing sgent for poliethileme matrix
of ultra-high demsicy (Orthodentical purposes) and PRB (Fracture
Pizatiomn).

oo Delaminmstion Control: As the single most important mode of damage
propagation; as well interphase comtrol techniques in order to

assess its influence on composite behaviours.
oo Chemical Infusion: To incorporate mew properties to the matrix
(conducting polymers, lenzes and biomaterials)
Methods:
to avoid, or hinder, variability in reported property values.

Testi need for standardized testing methods and procedures

o Industrisl Units: to promote adequate erection of industrial plants on
needed advanied composite materials.

2. Fimancing
In order to have a start on the afore exposed policy the figures shown in Figue 1!

are in effect.

VALUES IN MILLION CRUZADOS

FISCAL YEAR 1987

1988
i
rll:‘l' FINEP| CNPq | SEI 'lOTAL FINEP | CN2g| SEI }O‘ML

Areas -
Planning &
Studies 10 5 - - 15 5 - - 20
Training &
Education 6 10 192 3 220 15 39 3 452
R+D Infra-
structure 76 30 - - ) 50 - - 180

1

11
R-C FProlects L8 | 620 18 5 513 1. 86¢C 3¢ 5 1.111

]

Reliadilicy &
Quality Assur. | 12 5 - - 19 20 - - 45

30 - 3o 60 50 - 3o 80

Productive unit
Assiscance ] -

T0TAL .tso soo | 210 | 38 |[pse 1000 | e30| 38|[s008

STSSENSSSEIYESES. --.*..-.*5.....$..--- WS ' J--m“.-------.---h--....-




NCT= Ministry of Sciemce end Techmology
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FINEP= Loan and Finsacing State Emterprise
CiiPg= Netional Research Cowncil

SEl= Sacratary of Stete for Informstics

Valees in :o‘cas - -

Cz$1 = US§

.

Figure 11.- Budget for tbe. nev msterials prograsme

Source: "0 desafio dos novos meterisis™, Colecao Brasil cicecis, Ne. 2, NCT, 1987,

As for sectorisl application, figure 12 shews the values in million of
cruzados; the same observations helding for figures 11 ond 12.
. VALUES 1IN NILLION CRUZADODS

FISCAL YEAR 1987 1908
Area T LC
et Jac |os {zr | cllo o || cbom
Source T
A
Ib
McT s | a6 |15 |30 | 1slsolp22 Ps 13 | 921 35| 420
FINEP 166 | 62 118 | 35 h121 30 p8 {102 | 71| 429 | 1000
CNPq 16,6 36,5 |30,465,5] 23 rmﬁu.zfo p1.8 | 93| s4| 430
SEl o {w0 | | ¥ | w|}3s}| w wo | | w| 38
TUTAL M’/ dtn / 1888
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Nz Kev Metalic Macerials
Advanced Ceranics

AC=
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EPs
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WD=
Figure 12.-

Quartz and Silicon

Engineering Pclymers

Composites
not defined

‘Ares distribution of financisl values

Source: "0 desafio dos novos materisis™, Colecao Brasil Ciencis, Fo. 2, XCT, 1987




3. Constraints for the Use of New Materials

D e = e ARl B et

Several are the comstraints impomsed on & natiomsl policy regardiag the deve-
lopment of efforts in advanced materials technology.

Besides those of a more strategic position exposed at the fntredection

of this paper, others are:

3.1 Training and Education: The now-s-day demsnd for scientists, resesrc
and engineers well trained in advanced materials technslegy and weils
is lacking far most behind any supply. This holds true for the industr
lized world, and in a2 wost promineat wey ia the third world cowstries.
It is recognized that education may show the most effective approach
tovards accelerating the development and utilization of mew materfsls.
Undergraduate courses are to be offered im a systemstic basis to engt
ing, physics, and chemistry bachelors; post-graduate courses aiming to
create the research and development capabilities on new materials are
s must; special emphasis is to be put on faculty members training
programmes .

’ 3.2 Interdisciplinary Approach: The combined efforts of specialists from

several fields of knowledge play a decisive role in project, manufacture
and utilization of new materials. Sinercism, so common in nature,

but seldom appreciated in scientific thinking, is the key role to under-
stand and interpret new material designs. No distinaive ways to

carry out a given project on the product and the material from which is
is made is allowed in new materials developments. Such an approach
however, although needed for advanced materials proper designs, is very
much against the third world countries ~apabilities, due to their lack
of qualified personnel.

3.3 Integrated Design .
Advanced materials development and vtilization claims for an extensive

database on materials properties and capabilities in producing sopbi-
sticated scfrvare for computer modelling and simulation analysis, sixing
to know hov the properties of the microscopic constituects, acting £z a
given sinergetic environment, determine the overall dehaviour of the
desired producet.

This constraint, again, acts agsinst third world countries, due to
their lack in qualified personnel snd computing tools.
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3.4 Systems Approach to Costs

3'5

One of the characteristics of advanced materials is their hight cost
and it is unlikely that such a characteristic is going to chamge im a
near to msedius tera foreseeable future.

The "system costs™ approach, including primary materials mamufacturing,
utilization properties and life cycle of the product, tries to diminish
the cost disadvantage of the mew materials; the idea being the cost de-
crease from US$300 per pound to less than US$20 per pound (that actually
occumed to the standard high strerth carbom fiber), repeating and de-
creasing further to the US$5 per pound range to compete utisfactorily
with common . metalic products (that actually is far from happening).

Two very important costs in favor of the economicity of some advanced
saterials, as coqosiies. ceramics and engineering polymers, are the energy
and labor costs. '

Attitude toward R+D
Research and development activities are officially spokes of being very

necessary and of utmost importance in almost any governmment official and
businessman speech sll over the world.

In the industrialized countries R+D is an integrated part of the rumning
enterprise and is the respousi* for maintaining the competivity of a »
given compsny and or for improving a given coustry's supremacy. Even in
these countries R+D expenditures are heavily financed by the government.

In the third world countries, however, R+D expenditures either from
government or from local industry are extremely poor, thus widening the
distance from the central economies. Why is this so? Answers to this quest-
ion are normally given in terms of social ecomomical priorities: Trans-
portation, basic health, production, etc....

Such answers do show a remarkable lack of resl meaning and under-
standing of the role of science and technology. They are 3c: a= ezd pec
se. they are the way to overcome and reach the ultizate goals impcsed
by the country!

1n any country and specially those of the third vorld s coupling of
resources is a sust: there are not enovgh facilities to be utilized for
R+D purposes; there are not enough conventionsl and specislized equipment
to deal vith; snd there is credibility from che industry (and government)
tovar ; local R+D groups'




What to do thea? Firstly, govermment has to view ReD programmes met o
perfuactory actioas ¢o which some iRuminated people dedicate themselwes go, thetr
own satisfaction; secomdly, local industrial business, eager to go arownd ang et
any “expert”™ they can find available,has to promote R+D projects that fit thety
own needs; thirdly, R«D persomnel has to understand that they are not divime ia-
spired and need to sweat in order to have credibility.

Therefore, from a national stamdpoint, a consortium of acticns and
activities, coupling availablz scientific capabilities with engineering skills,
laboratory and scale-up facilities, as well testing operatioms, is to be carried

out if any chance of success is to be assured.






