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REPORT
OF ACLTVITIES AT
THE INSTITUTO UNIVERSITARIO DA BEIRA INTERIOR
COVILHA, PORTUGAL

INTRODUCTION

This report covers the activities rendered as part of
the technical advice and assistance to the TUBI a&¢ required
under agreements between the Government otf Portugal and the
Government of the United States, ¢nd Prime Contract No.
AID/NE=1701 tor the purpose of developinag and strengthening
the IUBI, formerly the polytechnical institute.

The acrtivities comprised of courses otffered, s3iminars
and workshops, installation and trainiag on testing equip-
ment, mill visits, Jdisc-ussions of revised programs, and

serving as long-term advisor,

AREA OF CONSULTANCY

The major area of consultancy requested was Textile
and Fiber Phyeicos. Ald was also given in the installation
¥

of testing wopuipmens received by LUBL as part of this

project.

OBJECTIVES OF WTHE VISIT

The specific nbjectives of the visit were to perform

the following sorvicesg:
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Teach a Fiber and Textile Physics Course

Part of the assignment was to teach a course cn
Fiber and Textile Physics to graduating seniors
at the institute together with other interested
personnel.

Seminars and Workshoos

A function always requested by IUBI is the or-
ganization of several sem.nars and workshops for
industries to help build up and strengthen the
relations between IUBI and the textile industr..
Three seminars and three workchops were organized
during the consultancy period.

Installation of Testing Inscruments and Training

on Their Use

It was requested by IUBI in a lctter dated February
8, 1982 that, "We should like that you will help us
both with the setting up and working of some equip-
ment recently obtained and the teaching otf our

staff{ members in order to be able to work with it."

Revision of the Program to e Executed by Clemson

Universiy

Befor: departure to Portugal ond upon receipt of

a nemorandunm from Purdue University, 1t was noticed
that there were nome apunendments o the original
nan=montiis to be oxecuted by Clemson Unaversity,

It wan planned o discuss *his revised program as

part of the objective of thid asaslgnment,



5. Mill Visits

During my previous ass. ynment to Covilha (May 15 =

July 15, 1981) T was unable to visit all the textile
mills in the near vicinity of Covilha., [t was
planned to visit the other mills which were not
visited before.

6. Reference Material

IUB!l pointed out their desire to initiate research
work in the areas of electrical properties, abrasion
properties, and friction behavior of textile
material. A3 a basis of rthese activities, reference

material was collected and presented to the library.

DURATION OF THE ALSSIGNMENT

The activit:es outlined above were performed between

June ., 1982 ana July 15, 1982,

COUNTERPARTS

Duc to the diversity of the activity during this
agsiqgnment, sewvoral of IUBL's faculty wonrked very closely
Wwith Or. 2ehery in the various areas. The following 1s the
summary of these actpeitoos andd the counterpart .n oeach one,

A, Professor Jose Miguel Fradeiro alded in coordl -

nating the activities on the *toxtile area, He

also contributed offoectively 1 the orqanization

of the seinar on "Problems of Production and Use
"

of Acrylic and Polyeater Pibersg, Ho served

as a moderator in thid sominar.
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Engineer Mario Figuiredo Nunes worked very closely
with Dr. Behery during the classes on Fiber and
Textile Physics. He also assisted as technical
interpreter in the three seminars and werkshops,
which made these seminars more useful.

Engineer Nunes assisted Dr. Behery in the installns-
tion of the new instruments and he acquired enough
training to train other technicians. He had
already practiced that during the workshops.

Mr. Mario Alberto de Prato Barros worked with

Dr. Behery on the administrative activities con-
cerning the ammendments and changes in the program.
Engincer Manuel Jose dos Santos S5ilva a.so worked
actively in organizing and moderating the seminar
on "Spinning Technology and Quality Contrc! in
Textile Industry.”

Engineer Mario Tavares assisted ettectively in

organt.ing the workshop on "Training on Hew

Textile Tescoing Instrument . He alan moderated
the workuhops. e reqgqularly ateoonded vthe course
on Fiber and Texuile Phyaios as e 15 pregsently

1 charge of teaching this course.


http:wjrk:.ho
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1, FIBER AND TEXTILE PHYSICS COURSE

A. Course Schedule and Content

The course was scheduled for six weeks, beginning

Monday,

1982.

June 7, 1982 and ending Monday, July 12,

Classes met every Monday and Wednesday

from 5:00 pm - 7:00 pm.

The course outline was as follows:

MECHANICAL PROPERTIES OF FIBERS

i.

ii.

iii.

Tensile Properties

a.

Factors Determining the Results of
Tensile Testsg

Quantitative Expression of Tensile Tests
Tensile Experimental Tests

Experimental Results of Tensile Tests

for Various Fibers

Elastic Recovery

a .

b'

Definitions and Experimental Methods

Experimental Results

Creepn ig}»gglfﬁﬁflgﬂmvrnynrticu of Textiloe

Materials

a'

Creep - Detinttion and Method of Measure=-
ment

Relaxation - Definttion and Method of
Measuremer |

Combined Crueep and Relaxation EBffoct and

ita Practical Application
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THEORIES OF MECHANICAL PROPERTIES OF FIBERS

i, Molecular Theories

a. Extension ind Recovery of Fibers
b. Effect or Molecular Orientation

C. Mechanlism of Breakaae

d. Molucular Entorpretation of Torsional

Behavior of Fibers

ELECTRICAL PROPERTIES

i. Theoret:ical and Physical Concepts of Electrical

Propertics

a. Diclectric Propertiey

b. Electrical Resistance

C. Static Blactricity
ii. Statie Elecrrioaey

a.  Measurement ot static Electricity

b. Explanation of Static Phenomena

C. Experimental Regults for Different Textile

Fiboere

B. Participantuy

The course was attended reqularly by senisr clasa

students who took the final exam for the ~ourse.

Thase studens: ware:
Lo Antanio José Pinro barboga
2. Joao Eduario Jda Cosva P, Navega
1. Maria Jodo Taborda Cavtano

4. Antdnia Fernando Mar jues Aquilar


http:C.,wet.no
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5. Francisco José Podao Abrantes

6. Francisco Gomes Ferreira Franco
Their percentage of attendance was from 89% o
100%. Also, some faculty members of IUBI and other
students attended the course, but not on a regqular
basis. These were:

l. Eng. Jo<é Miquel Fiadeiro

2. Eng. Jos¢ dos Santos Silva

3. Eng. Mario Figueirado Nunes

4. Eng. Mario Tavares

S. Miss Maria Josa Geraldes

\

6. Jodo Paulo Domingues

7. Rui Manuel Fonseca Santos Costa

8. Ilidio Farnandes
An axamiaation wayg prapared and given <o Eng. Marin
Tavares %o include in the final oxaminacion for the

courge under nin osuperviiion.

2. SEMINARS AND WOIKSHOPS

A.

Topicy of the Seminars

Thrae senminara ~ere organized. The topics and dates

of rthouo deminars W“Yeore a3 tollows:

1. "Problems in Fabrication and Application of

Polyaestor and Acrylic Hitera.” Monday, June
28, 1982, A copy 20 wie Drochurze 1a dhown in

Attachmant L,
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2. "Spinning Techtnology and Quality Control in
Textile Industry." Friday, July 9, 1682,
A copy of the brochure 15 showy 1n Attachment 2.
3. "Technical Report Writing." Thursda, . June 24,
1982, at 4:00 pm.  this semiiiar was oftered to

the seniors and paniors to assist <hem in wrlting

their rescarch projeces.  These research projects

are a4 regutrement for gradvartron,
Topics o thu worsniob
Three work.snops wers orjanicsed basically for
laboratrory technicirans and supervisors 1n the tex-

tile mills.  The purpose of these workshops was to
train the technicirans and supervisors in the use of
the new ecquipment received by IUBL. A copy of the
brochure 13 shouwn n Attachment . Zach workshop
was held nr one day and training was directed
towards tour tastruments as outlined 1n the brochure.
The dates tor the workshops were July 6, osuly 13,

and Jualy 20, 1442,

;qunnrhggtundaucc

The 1t soeminar was well attended., dver 130
technical rersonnel from sextile fiber wndustriod
ag well as 10 I0BD faculty members and situdentsy
woere In o atrendance,  The presentations were Wwoll
raceiyed andd tae commentys on the Seminar Werse vary
tavorable. A liut ot the participants g sjiven

W0 Appundix AL
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The second seminar was carried out in conjunction
with Professor Kirchner of the National School of
Textile Industries (Mulhouse, France). Forty
participants attended the seminar. The text of
my presentation is given in Appendix B.

The third seminar was attended by most of the
seniors. Only about 15 students were able to
attend s:nce the scheduled time conflicted with
a final eamination.

D. Worksiop Actendance

The workshops were not very well attended. The
reason for the poor attendance was due to the fact
that the w ._kshops were directed to technicians.
In fact those who participated ~ere primarily from

middle to top management.

INSTALLATION OF TESTING INSTRUMENTS AND TRAINING ON

THEIR USE

IUBI received a large number of testing instruments.
Some of them were unpacked and some were in the

boxes.  The list in Attachment 4 shows the instrunents
that were completely commissioned and put o woik.

Eng. Miario dunes became well acguainted with the scope,
function, and procedure of Lhese instruments.  TWo
copies ol American Standards for Testing and Material
(ASTM), Pares 32 and 33, which are devortoed to Cextilo

material, have been submitted to the library., Thege
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volumes are essential for performing the test according
to the recognized standards.

Several other instruments need to be installed. Due to
the shortage of time, it was difficult to couplete the
installation. Two days per week (Thursdays and Fridays)

were only devoted to this work.

REVISION Orf THE PROGRAM TO BE EXECUTED BY CLEMSON

UNIVERSITY

Prior to my departure for the assignment, a memorandum
was received from Purdue indicating changes in the
activities requested at I1UBL. Several mretings were
hel!d at IUBT and the AID office in Lisbon :to investi-
gate +he segment of the program to be executed by
Clemson. Upon retarninsg to Clemgson contact was made
with Purdue to discuss this point 1o 4 meeting

scheduleld tor Priday, Aaguste 27, 1932,

MILL VISITS

Two textile mills were vigited at Siea, which is a
nearby town, The first mill visited was Fercol
alcatifac, sera. The company's main production is
tufted caryet and tne maximum capacity 15 4.0 million
square meters, The company also produces 1ta own
carpet yarn ‘rom polyoronylene,  In addition, it hasg
facilities for stock dyeing as hand xnitted yarn is

Ai130 produced.
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The second mill visited was Vodratex. The general
impression on the company is that it has gone through
different stages of expansion. This was obvious from
the variety of machine types as well as the diversity
0f the products. The main production of the company
is directed towards outerwear for ladies, men and
children. The maximum capacity is 3.5 million square

meters per year.

REFERENCE MATERIAL

To assist in initiating research work in the areas of
electrical properties, abrasion properties and fric-
tion hehavior of textiles, a reference search was made
and a computer printout was obtained. Several articles
of interest and reterence books were obtained and sub-
mitted to IUBI library. A list of this material is

given 1n Appendix O,

OTHER ACTLVITIES

A. Special Assistance to Students
Two o! the graduating seniors, Mias Maria José
Geraldes and Mr. Joao Paulo, wWwere working on their
research project, "Uesitgn ¢ Economical Spinning
MIill and Comparison Hetwenn Conventional Ring
Spinning and Open-End Spinnting,”  ASHISLARCH Was

given to these two stadents in the calceulation and


http:riduat.nq
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physics were very well fulfilled. 1In addition

to the course presented on fiber and textile
physics, two industrial seminars and workshops
were presented at IUBI. Such activities were
highly avpreciated by the industry and has helped
strengthen the relationship between IUBI and the

textile industry.

In addition to the fulfillment of the original
objectives, other duties were performed in order
to keep the program underway. Freparat.os>n of the
details for activities needed for the two short-
term trainees and four long-term trainees were
prepared. Agsistance was also provided in follow-
ing the nrcessary procedures prior tc Jdeparture for
the U.S.A. As a result of this »ffort, two short-
term trainees are gcheduled *o zome to Clemson in
late Auqgust, 1932, and five long-te.m trainees will
be arriving carly January, 1983,
Recommendat 1ons
L. The presence o a4 long=term advisor is highly
recommended.  The lack of a4 lona-term advisor
resulted in an enormous amdount Of oxtra work
to be carried out onomy part, uspecially for
preparation of the two Ghot! -term tralhees
scheduled to arvysiwe tn vthe U0 AL 10 Auguse,
Lad2,  Aldo, the proparation for the nrocedures
required for the four lopg-term trainees needed

Lo bhe grarted,
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The proper coordination of the program at IUBI
is difficult to achieve without the presence of
the long-term udvisor.

Several technical areas need to be censidered

as part of the short-term cousultancy. These
are in the fields of yarn and tabric fornration.
This is suggested to oe included in the two
m.n-months on instrumentation. This period
could be extended to two and one-half months

and include textile technoloqgy. This one-half
month extension 15 taken {rom the differcnce
between the two man-month period allocated

"o riber and textile physics which was changed
to a period ot six weeks only (June 1, 1182 -
July L5, 19382).

Due to the wvace of the progress of this program,
1t seems ersential to consider, at tuis early
stage, a possible oxtension to a fifth year with

an expiration date of August 15, 1985.
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ATTACHMENT 4

LIST OF INSTRUMENTS IN THE
TESTING LAB FOR INSTALLATION

June 1 - July 15, 1982

Celanese Wrinkle Tester,

Controllable Clinched Fist Tyie Wrinkle Test
Model CS-43-047

Custom Scientific Instruments (CSI)
Whippany, New Jersey

The Mullen Bursting Strength Tester

Motor Driven Model

Manufactured by: B, F. Perkins
Division of Roehlen Industries
Serial No. 8215-81-1552

TMI, Amityville, New York

Atlas Random Tumble Pilling Tester

Model PT=-4

Serial No. PT-898

Feb,., 1981

Atlas Electric Devices Company
Chicago, Illinois

Scorch Tester

Hodel 850=15
Serial No., 57=1225

Instruction HDooklat No. OP=4015
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Atlas Electric Devices Company
i 4114 N. Ravenswood Avenue
Chicago, Illinois

5, Fabric Streak Analyzer

Model SA-1

Serial No. SA-306

Instruction Booklet No. FSA-110
Atlas Electric Devices Company

6. The Elmendorf Tearing Tester

Thwing - Albert Instrument Company
10960 Dutton Road
Philadelphia, Pennsylvania

7. Color Chex
Modael No, CC-2
serial No. CC-574
Wiring Diag. No. CC-1(a)0397
Instruction Booklet No, Cc=101
DR: 9029078
Atlas Electric Davices Company

8. Accelerotor
Model No. AB=7

\ Serial Number AR-998

Wiring Diag. No. AB=382-2130
REU: 11-22-72
Instruction Booklet No. AR-2

Atlas Electric Devices Company




10.

11,

Fabric Streak Analyzer

Model SA-1

Serial Number SA-306

Wiring Diag., No. SAI-0267

DR, 7=-3-79

Instruction Booklet No. FSA-110
Atlas Electric Devices Company

The CSI Stoll Quartermaster Universal Wear Tester

Model C5 22C

Serial Number

Custom Scientific Instrument, Inc.
13 Wing Drive, Whippany, New Jersey

A.A.T.C.C. Crockmeter

Model No., CM-=5
Serial Number CM=-5448

Atlas Electric Devices Company
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APPENDIX A

PHYSICAL AND MECHANICAL PROPERTIES
OF

TEXVILE FiIBERS

Presented at the Seminar
on

"PROBLEMS IN FARRICATION AND APPLICATION OF
POLYESTER AND ACRYLIC FIBERS"

Monday, June 28, 1982
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PROPRIEDADES FISICAS E MECANICAS DAS FIBRAS

TEXTEIS

PHYSICAL AND MECHANICAL PROPERTIES

Hassan M. Pahery
VBT = COVILHA

June L4, [3Ar
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la,.PARTE

PROPRIEDADES FISICAS DAS FIBRAS E SEU SIGNIFICADO
TECNICO

1. Propriedades dimensionais

A. Camprimento

B. Didmetro (Denier, ex, Micrometro)
C. Secgao transversal

D. Frisura

E. Caracteristicas de superficie

PART [

PHYSICAL PROPERTIES OF FIBERS AND ITS TECHNICAL

SIGNIFICANCES

L. Dimenatoral Propartton

A lLength

B, Diwmeter (lermier or Tex)
C. Croag=Cestion

D, Crimp

E. Surface characteriatics



A. SIGNIFICADO TECNICO DO COMPRIMENTO DAS FIBRAS

-
1

Afinacoes das maquinas

1

ii Pilosidade dos fios

iii - Penteacao ou Repenteacao

iV =~ Caracteristicas dos tecidos; Toque; Quente

TECHNICAL SIGNIFICANCE OF FIBER LENGTH

.
i

Machinae Settinga
1t = Yarm Hairineaa

tit = Combing or Recomhing

Fabrio Charaetertation; Softness; warm=handling
] ) " (!



http:K~,'K.KK

B.

8.

-30~-

SIGNIFICADO TSCNICO DA FINURA DAS FIBRAS

i - Toque do tecido, rigidez, ormamento

ii

Reqularidade do fio

iii - Resisténcia a torgao
iV - Reflexao da luz
V - Absortao de liquido e vapor

Vi - Coesx das fibras e torgao

TECHNICAL SIGNIFICANCE OF FIBER FINENESS (DIAMETER)

Co= Rabedo diondle, atifMeaa md dmape
tt = Yarm In?laericy

Ti1T - Toratona! Rigidity

tV = Refleotion 50 Light

Vv = Abaorption o liquide and Vapoure

Vi = Biber Coheasion nd Twiat



C. SIGNIFICADO TECNICO DA FORMA DA SBCGAO DA FIBRA

{ = Toque do tecido
ii =~ Prcpriedades mecinicas das fibras
i1 - Resisténcia a Torgao

iV = Reflexao da Luz

V = Absorcao de liquidos e vapor

Vi = Coesau das Fibras e Torgao

C. TECHNICAL SIGNIFICANCE OF FIBER CROSS=SECTIONAL SHAPE

t = Fabric Softnean

£f = Piber Mechantcal Propurties

tit = Toratonal Rigidity

t¥ = Raflection of Light

Vv = Abaorption of Liquids and Vapoure

Mbar Cohaaton and Twiee

-
™,
'
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D. SIGNIFICADO TECNICO DA FRISURA E DAS CARACTERISTICAS DE

SUPERFICTE

i - Processarento
il - Toque do Twcido

{ii - Coesao das tibras

D. TECHNICAL SIGNIFICANCE OF FIBER CRIMP AND SURFACE

CHARACTERI TS

H = foosaaatny

L = Mubpis Feo!

{CY = Nlar Cohaaton



2, A HUMIDADE DAS FIBRAS E SUAS RELACOES

A. Fendmeno de Absorcao de Humidade

B, Relacdo entre a Estrutura das Fibras e a
Absorcao de Humidade

C, Efeito da Absorgao de Humidade nas Proprie
dades das Fibras

D. Relagdo entre a Absorcdo de Humidade das Fibras e
@ as suas Propriedades de Conforto

2. NOISTURE RELATIONS OF FIBERS

A. Pheanomena of Motature Abeorption

3. Relation Between Fibar Struoture and ita

Motature Abaorption

C. Effect of Motature Abaorption on Fiber

Propavreies

D, Relasion Between Motature Absorption of

Fibar and ity Comfor: Property
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A, FENCMENO DA ABSORCAO DE HOMIDADE

A, PHEANCMENA OF MOISTURE ABSORPTION

Figure

Selalhe rama,

.
T Regun-t b relations for cotion [14), siscose Tavon
ll ! A%l “‘] Wik Il'-! -l 'l‘! Ihi.lﬂ“.: Olon i b (T

(19] and Ten lene peivesier fibie [19)
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B, REIACAD ENTRE A ESTRUTURA DAS FIBRAS E ABSORCED DE
HOMIDADE

8., RELATION BETWZEN FIBER STRUCTURE AND ITS MOISTURE
ABSORPTION

S ’ﬁ’ ™o

{HE ) @ Deect  Figure 131, Direct and indirect absorpiion

of water molecules by 4 polymer molecule
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C. EFEITO DA ABSORCAO DE HOMIDADE NAS PROPRIEDADES

. DAS FIBRAS
4 i, Propriedades mecdnicas

! C. EFFECT OF MOISTURE ABSORTION ON FIBER PROPERTIES
¢ = MECHANICAL PROPERTIES
[k 0 - —
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11, PROPRIEDADES ELECTRICAS

tt, ELECTRICAL PROPERTIES

N
Acetate
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D. RELACAO ENTRE A ABSORGAO DE HUMIDADE DAS FIBRAS E AS SUAS

PROPRIEDACES [E CONFORIO.
i, Conforto come fendmeno de calor
ii.Conforto como um fendmeno de superficie

TIETE AMRE AR B Dy peege s B A nliadd il & 0 DTN . 2 J4 VT AL
o 8 i ..A. e f‘.‘.n.“..‘..t ‘.‘..'.‘.-...».l‘f. ASS0] I & .’L-'l' OF FIBERS

'ONFORT PROPERTY
{. Confort aa ¢ heat phenomena

tt.Confore aa ewrface phenomena

LY
A L

romn
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II - PARTE

PROPRIEDADES MECANICAS DAS FIBRAS E O SEU SIQVIFICADO TEQNIQO

1, Yropriedades de resisténcia
A. Tenacidade
B. Alongamento do ruptura
. M5dulo inicial
. Ponto de cedéncia - tensdo - alongamento
. Trabalho de nptura

m o 0

PART IT

MECHANICAL PROPERTIE. OF FIBERS AND ITS TECHNICAL SIGNIFICANCE
L. Tenstle properties

A, Tenactty ( Aegpular, Mediwn and High Tenaetty )
o Breaxking elongation

. Intttal Moduluw

Yield atreoa and strain

Mm o o

. WOk of ruption

02

600r 04 012
Breasn
A
G
- & -
tl
A ”
- » vl
3001 j;0-2f  0-06
p)
ol E |
|72}
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trongabun om
e o e e s e et s e e i e
0 0
aah

0 10

Foateta i 3

gt 133 Load eongaini cutee fon 10 i qm it U b s
Pilaime it woiby desindy ool 1 % ¢ cint

20



=T '_"u',"_'_.'?iiq.‘“!

i T Tl <% P T m—

-41-

Figure 1) 1A Siresiosirain
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- A, Recperagao elastica

=3
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APPENDIX B

FIBER MIGRATION AND CHARACTERISTICS IN OPEN-END

SPUN COTTON~RICH BLENDED YARN

Presented at the Seminar
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"SPINNING TECHNOLOGY AND QUALITY CONTROL
IN TEXTILE INDUSTRY"
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