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REPORT
 

OF AC'UVITIES 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 IUBI a,- required 

under agreements between the Government of Portugal and the 

Government of the United States, ond Prime Contract No. 

AID/NE-1.701 foi- the purpose of developini and strengthening 

the IUBI, form-rlv the poly'technical ins3titute. 

The act-ivi. tics comprised of courscs of.'fered, s .minars 

and woikshopL, w tiai lit un arid trialnl~i .n testing equip

ment, mill vi.;it ,!, L.J'..; lons of revised programs, and 

servinq a5 .ong-tFr ,dv :o r 

AREA OF CONSULTAINCY
 

Th,! major area of consultancy reques~ed was Textile 

and Fibe,r Phi . Aid was al so ;liven in the installation 

of test nrl,*; iipm,t rceivod b IWAI v, palrt of this 

project.
 

OBJECTIVES OF 'HE VISIT 

The ipocific objtctives of the visit were to perform 

the followinq servlc,!s 
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1. 	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.
 

2. 	Seminarg 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 IUDI and the textile industry'.
 

Three seminars and three workshops were organized
 

during the consultancy period.
 

3. 	Installation of Testing Inscruments and Training
 

on 	Their Use
 

It was recluested by IUBI in a 1Ltter dated February 

8, 1982 that, "We should like that you will help us 

both wLth the :;etat ig ,ip and wo rkingq of e uip

ment recently obtaLnod aind the teachinq o t our 

staff member,; ,rn ordhx- to he ible to work with it." 

4. 	Revi'iion of th,: Pro(ram to executed by Clemson 

Univer;i ty 

Befor, .iepa rtr,, to llortkiq( l , nd upon rce ipt of 

a nemo randin rnu Un r yit wa 5i noticed- -m rdet v. ; i ty, 

th1t t hI '(, . :1n [OII. JnI1 el,I t i k) thte r ; il na1 

n1ln- iont.tO: i , f I , tt:ri I t y .to ,y t Me' r ;ti ', 

It W,1:1 p l, fnn.d to .:iiit.:; r, :,l ir,),irim as 

part of the ob lict Vie of hi i vi,-igjnmont. 
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5. 	Mill Visits 

During my previous ass. gnment to Covilha (May 15 -

July 15, 1981) T wa.- inable to visit all the textile 

mills in th! near vicinity of Covilha. Lt wis 

planned to visit the other mills which were not 

visited bcrore. 

6. 	 Reference Material 

IUBI pointed out tneir desire to initiate research 

work in te a2 Ot electrical properties, abrasion 

propertie;, and fri.ction behavior of textile 

material. As a bas i of the,:!e act.i LI tes, reErerice 

materi<al was col lectt d and prs,.ented to the library. 

DURATION OF THE A VNMENT 

The activtt> s; outlined above were performed between 

June , 1982 ann: July 15, 1982. 

COUNTERPA RTS 

Due to thoe diversity of the activity durinq this 

,everal of IUBI'! faculty worked very closely 

with Dr. 2ehe ry in the varioui ar-:; . Theo fol .owinq is the 

su ary : , , a,' i" t *,s wif n ounle 4 n o('I: rt eAch . 

A. Profes:ior !;,'. Mi.qu,- iFjadeiro 1AOLI :i coordli1d 

natinq th activito: An the: txt lo ar.a . H'e 

also cont. ...... .. , .. c ioyel' i th,, or a:.i ;,!ation 

Of tho ',,iini' ', "Prob ,,:: o f Production lin( Use 

' of Acryll ei n Poiy'':;ter I'.ber;i. ii<. r,,d 

as a mod.,rator in t ln ie~unar. 
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B. 	Engineer Mirio 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 woL-kshops,
 

which made these seminars more useful.
 

Engineer Nunes assisted Dr. Behery in the install,-

tion of the new instruments and he acquired enough
 

training to train other technicians. He had
 

already practiced that during the workshops.
 

C. 	Mr. Mario Albe.to de Prato Barros,worked with
 

Dr. Behery on the administrative activities con

cerning the ammendments and changes in the program.
 

D. 	Engineer Manuel Jose dos Santos Silva a-so worKed 

actively in orcganizlnq and moderatinq the ,eminar 

on 	 "Spinning Technology and )uality Contro" .n 

Textile Indui;try." 

E. 	 Engineer Mirio 'avareI as:;i:; tod ':ely in 

organ i ., i nq 'h(* work;hop on! "T'ranio ,:; : ,ew 

Textilt- 'Ht- t I: a.. t . *,1 ;, odrated: 

the 	 wjrk:.ho[; }l. :,,;u1,,z y it t n ,di*ht, cour'e 

on Fiber and :,'x','; ':1 #i,. ; pr,.i',,ntly 

in' chatr~pe of to~icninq; th :ourse. 

http:wjrk:.ho
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ACCOMPLISHMENTS DURING THE ADVISOPY PERIOD
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FIBER 	AND TEXTILE PHYSICS COURSE
 

A. 	 Course Schedule and Content
 

The course was scheduled for six weeks, beginning
 

Monday, June 7, 1982 and ending Monday, July 12,
 

1982. Classes met every Monday and Wednesday
 

from 5:00 pm - 7:00 pm.
 

The course outline was as follows:
 

MECHANICAL PROPERTIES OF FIBERS
 

i. 	 Tensile Properties
 

a. 	 Factors Determining the Results of
 

Tensile Tests
 

b. 	 Quantitative Expression of Tensile Tests
 

c. 	 Tensile Experimental Tests
 

d. 	 Experimental Results of Tensile Tests 

for Various Fibers 

ii. 	 Elastic Recovery
 

a. 	Definitions and Experimental Methods 

b. 	 Expt r imont:a1 Re:;u1. ts 

ii 	 Cr.e. p a,' !1(t xation Propor ti oes of Textile 

Mater , i 

a. 	C 1-1)- I).Ilit I on 3ad Method of Measure

me n t 

b. 	 RetaxitLion - D)f .nition and Method of 

C. 	 Combined ('rep and ,oltxation :ffoct arid 

Ita I'1rato cal App|i(,ct on 
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THEORIES OF MECHANICAL PROPERTIES OF FIBERS 

i. 	 Molecular Theories 

a. 	 Extension miid Recovery of Fiber3 

b. 	 Effect of .olecular Orientation 

c. 	 Mechanism of lireak r;e 

d. 	 Molu. A:la fltAr;,r ,,ct ioo o f Torsional 

Behavior of Fibers
 

ELECTRICAL PRu PERTIE
 

i. 	 TheoretIcal aiil P.hysical Concepts of Electrical 

Propert s 

a. 	 Diel ectr ,- rte 

b. 	 Electrric;i ,oui-s talnce 

C. 	 /.3 At : : - lt 

ii. Static E2. -" , . 

a. 	 :4 i u:,.:,. ,: i ttatic Electricity 

b. 	 Expi.nition )f Static Phenomena 

C. :xp e r m:nen.i Results for Different Toxtile 

F i bo r' 

. Participant1! 

The cour!;o was attended reqularly by 5en,,or clas' 

:;tuden,.; whe)t ook th,, final ox.im for th, :our:.I . 

. Jeit o Eduar q1 Costa i . -aveqa 

I .	 M.irii Jo io ,ordi C.,wet.no 

4. 	 An t6 a ii ' Mir :i iilar, Pe ar"i u At 

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

6. Francisco Gomes Ferreira Franco
 

Their percentage of attendance was from 89% :o
 

100%. Also, some faculty members of IJBI and other
 

students attended the course, but not on a regular
 

basis. These were:
 

1. 	Eng. Joqd Miquel Fiadeiro
 

2. 	Eng. Jos6 dos Santos Silva
 

3. 	Eng. Mirio Figueiredo Nunes
 

4. 	Eng. Mirio Tavares
 

5. 	Miss Maria Josa Geraldes 

6. 	Joao Paulo Dominques 

7. 	Rui Manuel Fon3eca Santos Costa
 

8. 	Illdio Foernandes 

C. 	 An exam iat,.on wi.; prepared anJ g-,.ven to Eng. Mirio 

Tavare5 to include .n the fuial x-xainat~on for the 

course under An:. :iuptrv,.3ion. 

2. 	SEMIN ARS AND _,WoPK0KOPS 

Three 	 4,::nariorganized. topics and dates4tr, The 


of thto!, |...,:..: wort! 13 *.)lows:
 

.. "Prob em:i :n. Thbr a t~o~ inI Ap.plliation of 

28, 	11)82. ,)f brochuri:ownA copy ;, i .n 

Atcehmnt i. 
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2. 	 "Spinning T'c'nolocJy and Quality Control in 

Textile Indu;try." Friday, July 9, 1'P82. 

A copy t hi brochure i. ;h, wl I n At ta chmen~t 2. 

icalIfjport Writ in 	 l'hur:d3. "Tech 	 ." ,, ,.24, 

1982, ,it 4;0)) rai. 'ihis I wt 01 t -10,d 

the senior-,; pn,inior!; to -; i A t the'n n writing 

their research :ro],octs. 'n res,carch projects 

.0, W 	 to 

B . Tropic,-; 

Three work.i.op,.; ,.,'nzr or ian iid hasically for 

laboratory t11chn I ,!l:; ,ird ;u[)e rv i ;ors in the tex

tilt- 1i ThO' }>u pio{.o ) t , workshops was to 

train thc tc vi -h71an 11 ,ndSIP0 I'V l :;Ori- in the te(l. 	 Of 

the new e.:juipiren re ,.i ' 'Hd by I T{I. A copy of the 

brochur- i..,; :ihown .,, At cnnent . ! 1dch work -hop 

was holA .or one day ind trainunq was directed 

toward; t-ur :it.trurlient.3 as outlined in the brochure. 

The dait,,' :or tilt! w,)rk.;hopi weor,., July 6, ouly 13, 

and JiI' 29, 1 i12 

C. 	 ,eminari At t ndince 

The t i t ir wI.: w,.l .ittended 30:,,,'.QMI Over 


techncal Ferionla.' from text-.l. :,rndustr
 

,i wso ll .a i 1J11 I!aculty ? Iittud'nkand
'ImT, t-i 

wert in t! - dac', Th, itm.lri wollnr,vntat 	 wt'o.-

ri-ct, 	 Lv'o,,! iInl t2t. C m f :R i oil')Y t .,iofrlina t! !'*" Vf' 

It Voirabl,. AA: , tI,' par [pant :; 9 l.lV 


,n Appotli x A. 

http:work.i.op
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The second seminar was carried out in conjunction
 

with ProfLssor Kircnner 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 e:camination.
 

D. 	Worksihop Actendance
 

The workshops were not very well attended. The
 

reason for Lh- ooor attendance was due to the fact
 

that the w .kshops were directed to technicians.
 

In fact those who participated were primarily from
 

middle to top management.
 

3. 	INSTALLATION OF TESTING INSTRUMENT! AND TRAINING ON
 

THEIR USE
 

IUBI received a large number of testing instruments. 

Some of them were unpatck-d and some We-r- in the 

boxes. Th,, li it in Attachment 4 shows thef ir,;trur!nnts 

that w-ro co pip-l, tely comnrissiiontd sind pA1 t #,,j wo()Lk. 

Eng. Mirio .Jun,.'; be came well acqitinte(d with the' -cope, 

function, and proceduro of Lhe11e i rns; t urn,,r-I :I. wo 

Co)is I rds ftnds.tor M teria 1Q.9 AirircAn To:;t 1nq a1,nd 

(ASTM), 1ar"s rnd wiich arll, ,"e',,,od *,xtilo)32 33, l(to 

ma terixal, hiavo boon :s ohmi1 tod to( l~~i hr a ry . V -e'!u 
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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 complete the 

installation. Two lays per week (Thursdays and Fridays) 

were only devoted to this work.
 

4. 	 REVISION OF THE PROGRAM TO BE EXECUTED BY CLEMSON 

UNIVERSITY 

Prior to my departure for the assignment, a memorandum 

was received from Putdue indicating changes in the 

activities requested at ]U. Several mretings were 

held at 1UB31 ind the AID office in ,i,,bon ,o investi

gate se ,riUn t: o tine ; o,]:am to r ,xecuted by 

Clemson. UT-cnn r'eriinq t Clmson contact was made 

with Puri',it 1 : : o Lont 1, ti n 

.chedu1,, I )r Pr;Iaiy, AI~li:t4 27, 1>3-2. 

5. 	 MILL VISITS 

Two textilt, mill; were visited at Sica, which is a 

ncarby r.)wn. The first mill vi.sited was Fercol 

Al cat, i t, , .;4--i . The comp), ny':; mairh production is 

tufted carifet and tne m,laximum ,apcity is J.( million 

squaru :i(nt,.,:-. I'hi.company 1so rfscu: 1 tS o,wn 

carpet ,yar * rom p 1'o); ( . In a(ldition, it has 

facili t,eS tOl to,'i dy'Inq ant hand kjittoed ya,'n il: 

A ;.) ;)'*oJced. 
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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 machi:,e types as well as the diversity 

of 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. 

6. REFERENCE MATERIAL 

To assist in initiating research work in the areas of
 

electrical properties, abrasion properties and fric

tion behavior of textiles, a reference search was made 

and a computer printout Wa!3 obtained. S,,verai articles 

of interes.it and roteronce books wore obtainod ,and sub

mitted to IUBIl 1lbrary. A list of this rmIatet'lal is 

given in Appendix C. 

7. OTHER ACTIVITIE !; 

A. p . A:; i' vanc. to Students 

Two o.! tlh,, , riduat.nq sieniors , Miss Maria Jos6 

Ge r ild,' ,ind Mr. J(to Paul( , were work I ni on their 

researc.h ; ro ,.ct, "!)e i rn ()f !conomr ctl ;'i nniq 

Mill 'i1,d ,ia .We, V, Pi1A :;on nvn na 1 

given to th, .e, two nt ind',un th,. calcl t.i., on ind 

http:riduat.nq
http:interes.it


i n c waso fare to-


Bam Lon armAdvicr 

CDz*to oueh 4bebs.-o alzi ye' aso asd 0,t 

to prepare te IPO formstfo two shor-te 

traineus schedul~ed to go toCleson inAugust. Byj 

lat June, 1982, no acton had been take tostr 

.the~ usual procedures. Thse were taken care of wih~ 

for long-termtraii ng fora Master of Science degree. 

3 

J~~Ij 

-~1983. The PIOP forms were opleted together 1with 

th application forms to the Graduate School. at.>.1i-' 

Clemson Unvrsity# These war* submitted to Clmo 

an action in u'n'i-'' for thei~r acceptance. >~'~ 

3 

A. C..onclsions - 3 

3Itcould be conclude fromthaccompishment 

describe inti eotta he 
thi short-term~L advisor on~ fiber3 

objectives13<" 

and textile33. 

of 

.33.23~1 
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physics were very well fulfilled. In addition
 

to the course presented on fiber and textile
 

physics, two industrial seminars and workshops
 

were presented at IUBI. Such activities were
 

highly appreciated by the industry and has helped
 

strenqthen the relationship between IUB1 and the
 

textile industry. 

In addition to the fulfillment of the original
 

objectives, other duties were performed in order
 

to keep the program underway. Preparati)n of the 

details for activities needed for the two short

term trainees and four lonq-term trainces were 

prepared. Ass.:.;tance was also provided in follow

ing the noce.s;sary procedures prior tc departure for 

the U.S.A. A:; ir ro,;ult o! th i:; o:-f:ort, two ,;hort

term tratil t-o.-i, ;,:hedulod o m, t.o Clemison in 

late A\uust , P0,32, And five l n,-t. :i tratinees will 

be arri..'1vnr , rif i i trv,iy, P'4.13. 

B Jecorrmnt 

1. ''ho ' .,.,n:. : , loriq-torm ,dvi or is highly 

ro.comnien ht!. f i lonu -t.,rm advisori:'he ia k 

ro:ulted in .in ,normous aminn: )i ,-x';ra work 

to he ,.Irriod -OIUt on iy : , qwl I' I'ly for 

prop~iratA oni o!h~wo mm~' : 

:i .dtll~~ t ,ir:" '-i. , : 'A.A. in Au;ti-it, 

1 i 2. Al:t), it:, i t i ) f ,or t ho, t oc.,oduren 

roquired| lor tho- four Ion --torfn tr l . neetd 

to I,. !toartsto'i 
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The 	 proper coordination of the program at TUBI 

is difficult to achieve without the presence of 

the 	 long-term advisor. 

2. 	 Several technical areas need to be considered 

as part of the snort-term coisultancy. These 

are in the fields of yarn and Iabric fori'ation. 

This is suggested to je included in the two 

m. n-months on i ns;trumentat ion. This period 

could be extended to two and one-hal f months 

and inclludt! tUxt ile technoloqy. This one-half 

month extersion is taiken from the difference 

be tween tli, two maii.-monthi pe.ri d all ocated 

"o tibr and text ile physics which was chanqed 

to a period! _)f six weks only (June 1, i:)82 -

July L5, LJ"2) 

3. 	 Due to the u)ace of the proqres; of this program, 

it seems o.sential to con;irIor, at tii; early 

stage, a posibl[e ,xtension to a fifth /ear with 

an expiraktiA- date of Auqust 1"-), 1985. 
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la. PARTE 

PROPRIMADES FISICAS DAS FIBRAS E SEU SIGNIFICADO 

'rr aIco 

1. Propriedades dimnsionais 

A. Couprimento 

B. DiazrYtro (Denier, 'Dex, Micr6Metro) 

C. Secq5o transversal 

D. Frisura
 

E. Caracteristicas de superflcie 

PART I
 

PHYSICAL PROPERTIES OF FIBERS AND ITS TECHNICAL
 

SIGNIFICANCES 

Z. DimcniforZal 1-oportitj 

A. 1,enth 

B. L2z"(Vt.,, )I. Tax) 

D. rimp 

aacoriotiosE. Surfaco " t 
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B. SIGIICAlO 'rtm DA FMUMA DAS FIBRAS 

i - Toque do,tecido, rigidez, ornaffento
 

ii - PReqularidade do flio
 

iii - Resistencla 5itorqo
 

iv - Ref lexio cLi1 luz
 

V - Absor~ao do Ilquldo evapor
 

Vi - Coes&i dLAs ifibras e torq&o
 

B. TECHN.ICAL JI.I!'NYOF F2EZI? F.KNFS.O (DIAMFTER) 

iii -

V/ - AbinarprtiJi lfquils and lolpours 

Vi- Fibher Cj;:ni.;n ml~ 7'Niat 
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D. SIGIFICADO TWCxO DA FRISMR E DAS MRIACIWRSICAS DE 

SMWFCT. 

± - Procsamiinto
 

ii-Towd nkcido
 

iii - CbesCio cti t bra,
 

D. TECHINICAL 2VYFCYPOF FJPFR CRIMP AND SURFACE 
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