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| PART A: Vocabulary

| Directions: Choose the word or phrase (1), (2}, (3), or (4) that best completes the blank.
| Then mark the correct choice on your answer sheet.

1-  This evening's meeting is one in which important issues would be discussed; your
attendance i§ -———------ .

1) obligatory 2) didactic 3) relevant 4) explicit

2-  After a long ------- -— between the former husband and wife over the custody of the child,
the court finally decided to grant the custody to the mother.
1) contradiction 2) cruelty 3) squabble 4} hesitation

3-  In Australia, animals are reared on crop residue. Without the animals, these residues
would have to be —-———-=- by other means before another crop can be grown—often by
burning.
1) deprived of 2y disposed of 3) resorted to 4)alluded to

4-  Unable to ----—-- the tyrannical rules and regulationsat the hostel, young Vivian thought
of escaping in the dark of the night.
1) scold 2) acclaim 3) bear 4) treat

5-  Why do some animals, such as humans, ----—--- to sleep, whereas others, such as elephants
and giraffes, stand?
1) require 2) snore I setup 4) lie down

6-  With sixteen victories in a row, the Australian cricket team was looking quite unassailable,
but they were finally ----—-- at the hands of the Indians.
1} dispersed 2) vangquished 3) confronted 4) disregarded

7-  The salesboy tried to persuade the old man te buy goods from him, but had to give up
when the old man told him —<-—------ that he would not buy anything from him.
1) arbitrarily 2) haphazardly 3) unequivocally  4) necessarily

5- But he had become -—-22---—-- to the rush and whirr of missiles, and now paid no heed
whatever to them.
1) inured 2) rendered 3) constrained 4) affirmed

9-  The judge openly associated with racist organizations; nevertheless, he showed no
-------- in his decisions during his career.

1) uniqueness 2) dexterity 3) gratitude 4) prejudice

10- 1 don't have any explanation for his -——----- behavior at last night's party, though I'm
sure that he is quite apologetic about it.
1) credible 2) resolute 3) distinct 4) bizarre

| PART B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
| each space. Then mark the correct choice on your answer sheet,

Where do such creative sparks come from? How can we conjure them whenever we want?
And why can that be (11) --—--—---—-- anyway? A complete understanding isn’t here vet,
(12) -=mmmem- neuroscientists are already on the trail of (13) ---——-----. They also have some
good news for each of us (14) -----—--- to ignite those inventive fires. As it turns out.
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(15) ===-=----- our own muse may be easier than we think. especially if we learn to make a
habit of it.
11- 1) infernally difficult so to do 2) so infernally difficult to do
3) difficult infernally to do so 4) to do so infernally difficult
12- 1) in spite of 2) however 3) nonetheless 4) but
13- 1) where and how does creativity arise  2) creativity how and where it arises
3) where and how creativity arises 4) creativity does arise where and how
14- 1) who has ever struggled 2) struggled ever
3) have ever struggled 4) ever to struggle
15- 1) wetap 2) when we tap 3) and taps 4) tapping

PART C: Reading Comprehension:
Directions: Read the following Four passages and answer the questions by choosing the best

choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE I:

Poly (lactic acid)(PLA) polymers and associaited) co-polymers are biocompatible.
biodegradable polymers that are easily synthesized from renewable raw materials. The
physical and mechanical properties of thesé polymers rival those of many conventional
petrochemical plastics. | vet they degrade via simple mechanisms to lactic acid and low
molecular weight oligomers, all of which are metabolized by both soil and marine
organisms. 2 Although traditionally used for biomedical applications. 3-5 PLA polvmers
are rapidly gaining recognition as biodegradable thermoplastics for general use
applications, especially single-use packaging and consumer goods.4 ,6, 7 Much research
has been performed with biomedical applications in mind, including orthope dic
applications and drug-release systems. by exploring thermal stability and
biocompatibility. micehanical strength and rates of degradation in both in vitro and in
vivo conditions. From these investigations. it has been observed that isotactic poly
(I-lactic acid) (PLLA) polymers have lfavorable mechanical characteristics over their
atactic, copolymer relatives (poly (d.l-lactic acid)) largely due to the potential for high
crystallinity within the isotactic materials. In addition to this observation, it has been
noted that the use of high molecular weight PLLA chains alone, or to a substantial
percentage. with co-polymer mixtures also provides for a reduction in degradation
kinetics.11 The thermal history of these polvmers affects changes of crystalline-
amorphous ratios, as well as large physical aging effects in the glassy amorphous
phase.12 Polymerization residuals including catalyst (typically Stannous Octoate).
monomer or oligomers, and water have been reported to substantially affect the rate of
degradation (or more precisely, depolvmerization) during exposure to elevated
temperatures.3 13-15 At temperatures in excess of 190°C (and in some cases even at
lower temperatures) chain scission reactions, along with other noted thermal
degradation pathways. cause significant reductions in molecular weight.3.5.11
Interestingly although process-ing temperatures for PLLA in excess of 190°C are
commonly recommended. 2.7 to date little attention has been given to understanding the
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fundamental melt flow behavior, that is a thorough Rheological characterization. of
PLLA at these temperatures.

Temperature and molecular weight have significant effects on the Rheological
properties of polymer melts. The guantification of these dependencies eliminates the
need to perform rheological measurements at multiple temperatures and molecular
weights. By measuring the rheological properties at one temperature and knowing the
temperature dependence (in terms of flow activation energies or shift factors; ay, the
horizontal and by, the vertical) and molecular weight dependence (in terms of parameters

K and a for the terminal viscosity ng=K(M,,)* , see, e.g., Fox and Loshaek'®), the
Rheological properties at any other temperature and molecular weight can be determined
for that polymer system. In addition. once a thorough understanding of temperature and

molecular weight dependence is known, this knowledge can be applied in modeling
applications. for example, screw extrusion and general, [low simulations.

Compared with many conven ti al petrochemical plasties, poly (lactie acid) are --———-- :
1) way behind the petrochemical Plastics.

2) has only little Application

3) as important as them

4) not as important

What is the recommended temperature for PLA| processing?

1) at the melting point 2) Abone 190°C

3) Below 190°C 4) av 190°C

The molecular weight and temperature influence the rheological propertics at PLA in
alan ------ —

1) way that has a tiny effect onrheology

2) way that has no influence on rheology

3) not very important way

4) important way

PASSAGE 2:

Commercial iPP 18'produced via Ziegler-Natta or metallocene catalysis. These processes
lead to iPP with highly linear chains and relatively narrow molecular weight
distributions. As a consequence, traditional commercial iPP has relatively low MS and.
thus, rather poor processing characteristics in processes where the type of flow is
predominantly elongational. The latter include foaming. thermoforming. extrusion
coating, and blow molding. To use iPP in these forming processes, one needs to modify
the polymer and enhance its MS. Broad or bimodal molecular weight distributions can
result in some strain hardening and enhanced melt strength. The most efficient way to
enhance the melt strength of polymers with linear chains, however, is by grafting LCB
on the chain backbone, It has been known from practise that the situation improves
significantly even in the presence of limited long-chain branching [9].

A lot of effort has been put in producing high melt strength PP by the polymer
industry in the last vears. Several commercial grades are available, mostly produced by
grafiing long-chain branches on iPP linear backbone, either by electron beam irradiation
[62] or in the melt by using peroxides with relative low decomposition temperature [5].
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These methods produce LCB-PP with broadened molecular weight distribution and
complex branch struc-tures. The direct synthesis of long-chain branched PP has also
been tried. Metallocene catalysis has been reported, either directly [63] or via the
addition of premade PP macromonomers [64]: conjugated diene monomers [65] have
been used; metallocene-mediated polymerization of PP has been attempted in the
presence of T-reagent p-(3-Butenyl) styrene [66. 67]. A good review of methods to
synthesize LCB-PP is available [67]. Other methods involve the modification by
peroxide reactions in the solid state in the presence or not of a co-agent [68. 69]. The
free radical reactivity and the solubility of the reagents in iPP seem to be the most
important factors for the efficiency of the modification reaction.

What is the main characteristics at i-PP for increasing its MS?
1) Broadening molecular weight or/and grafting other group
2) increasing the Meleculer weisth

3) narrowing the Moleculer weisth

4) using peroxide chain scission

In which reaction a co-agent may be used?

1) In addition at conjugated diene monomers

2) Modificon by peroxide reaction

3) Electron beam irradiation

4) Metallo cene catalyst

PASSAGE 3:

Flow of polymer melts occurs when plastics materials arc processed by extrusion,
moulding. and calendaring technigues. As a result of this many scientists are emploved
by industry to study their flow,

At the present time most baoks on the subject are entirely mathematical. The often
advanced mathematics involved is, howsoever. usually based on highly simplified
model systems and the.yital differences between such systems and real materials, which
are less eligible for mathematical manipulation. tend to be plaved down. In addition
there is no text boek which has really probed the difficulties of obtaining useful data
with polymer materials. While theoretical analyses of processes such as extrusion and
calendaring have been presented there IS an absence in the literature of the application
flow studies in order to improve processing techniques and to obtain better products.

It is the aim of this monograph. therefore:

{(a) To review important experimental observations on the effect temperature. pressure,
shear history and molecular structure on the shape of the flow curve.

(b) To review important experimental observations on elastic effect that occur during
polvmer processing (e.g. swell. melt fracture, sharkskin, warping and frozen-in
orientation).

{c) To discuss practical applications of flow studies.

(D)To introduce the reader to some of the approaches now being made to the treatment
of complex flow situations, as in extrusion and calendaring.

The monograph is intended to be both an introduction and a practical guide It should
be of interest to the scientist concerned with flow measurments and to the technologist
who wishes to apply a knowledge of flow properties to practical evervday problems.
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The basic art of polymer processing is concerned with forming polvmer compounds into
desired shapes and with fixing the shapes by such professes as cooling. cross-linking
and coacervation. New requirements and products call for modifications and
improvements in the art of polymer processing and for advances in the skills of the
polymer technologists. Highly skilled engineering resources are today needed for most
processes and in more and more processes it 1s being found that little progress can be
made without recourse to polymer science. It does not require much imagination to show
that the science concerned with the flow and deformation of matter, that is rheology.
should be of interest to the polymer processor.

The theoretician tends to maintain that for progress to be made in Reology. workers
in the field should have a good knowledge of tensors and continuum mechanics, or in
other words a standard of mathematics beyvond the reach of the average technologist.
Secondly, the technologist has often found by experience that the equations that have
been proposed by the mathematician just do not fit the observed facts and until he has
grounds for believing, that they will, he rely on his common sense an-experience. There
is wisdom

In both these views and taken together they lead to the apparently logical conclusion
that there is no use rheology, or flow studies, in polymer pro¢essing.

According to the Text, Methods for fixing the shapes of products are as follow:
1) moulding. cross-linking, cooling 2) moulding, cooling, processing
3) processing., cooling. cross-linking 4) ¢ooling, cross-linking, coacervation
One of the aims of this mono graph is:

1) To drive quantitative equations to understand flow properties

2) To discuss experimental modelling on eXtrusion process

3) To explain practical application of flow studies

4) To give a model for shark-skin effect

The mono graph suggests that:

1) Experimental observation are the basses for the study of flow behavior
2) There is a Application of flow studies in processing techniques

3) Theoretical Analysis are very useful in study of processing techniques
4) simplified models Represent behavior of materials very accurately

Re quirments for new products necessitates:

1) Improvements in the art of processing and skills of Technologists

2) New materials and equipments

3) Knowledge of the processing

4) New machinery

Two factors which technologists Rely on for processing Polymers are:

1) Equations proposal by mathematicians and own experience

2) Their Knowledge of Rheology end machinery

3) their own common sense and experience

4) know ledge of Rheology and experience
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PASSAGE 4:

Among fibres, we have to distinguish between the true synthetic i.e. materials whose
large molecules Are built up or synthesized from very simple chemical compounds and
those which are formed by the conversion of a naturally occurring polvmer (usually
cellulose) into a different form by chemical processing. Both these types are included
under the general heading “man- made” fibers.

The earliest forms of artificial fibers Were the result of attempts to imitate the
smoothness and beauty of natural silk and were known as artificial silk. The silkworm
produces a single continuous filament about [ km in length, which has to be subsequently
unwound from the cocoon and 'spun ' to form a yarn or twisted bundle of filaments. The
smoothness of the yarn arises from the great length of the filaments of which It 1s
composed. Cotton varns on the other hand arc made from short fibres (of length about
25 mm): the filaments in the yarn are imperfectly aligned and their ends protrude to give
a hairy or rough feel. The objective in producing artificial silks wasto obtain a material
which could be produced in the form of a single continuous-filament like hat provided
by the silkworm.

The true synthetic fibres are all produced in continuweus-filament form. These
materials—unlike cellulose-can usually be melted without difficulty, and the process of
extrusion may therefore be carried out at a temperature above the melting point of the
polymer rather than from solution. The synthetic fibres are not to be regarded as
substitutes or artificial materials: thev have properties different from, and in certain
respects superior to. any of the natural fibres. There are many tyvpes of synthetic fibre,
marketed under a variety of trade names; the structure of some of these will be
considered in detail in a later chapter, For the present we shall only note that they include
such materials as the nvlons, the polvesters ( Tervlene). the acrylic fibres (Orton) and the
recently developed polypropyleng fibre (Ulstron).

In natural fibres the necessary alignment or arrangement of the polvmer molecules along
the direction of the length of the fibre is laid down in the actual process of growth. In
the synthetic fibres. om.the other hand. the filaments as originally produced. e.g. from
the melt. have little-or no molecular orientation the molecules are not lined up parallel
to the axis of the fibre.Such filaments are comparatively weak, and are quite unsuitale
for use as fibres. In order to produce the required molecular orientation they have to be
subjected to an additional stretching or drawing operation. The conditions under which
this is carried out (temperature. rate of extension, etc.) have an important effect on the
final structure of the fibre. and hence on its-ultimate strength.

Man-made fibres are made of;

1) Large molecules synthesized from simple chemicals, and conversion naturally
occurring polimers

2) synthesizing polymers from simple molecules

3) From cellulose and its derivatives

4) From cotton

The Term “ulstron® is used for a class of fibres based on:

1) nylons 2) polyesters

3) aerylies 4) polypropylene
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28-  According to the Text, the ultimate strength of fibre depend on its:
1) Molecular weight 2 Chemical structure
3) Molecular orientation 4) Degree of crystallinity

29-  silk worm cocoon is used to produce:
1) single filament about 1 km in length 2) single filament about 100m inlength

3) A bundle of filaments 4) A series of filaments
3- Trade name for acrylic fibres is:
1) Nylons 2) Terylene 3} ulstron 4)Orlon
gl poady puodifen 9 pody ponds

Pl iy Jale oI s o ot el Jlad 09, codlad o gl (gl oy 30 Y
2yl deps ol Me? 318 ca b (RS plassle ()
bl Dl g jagigs g9 ul) > 3o 3 R Sg 2801 lazsle (Y
Me® 115 s o)) sz 5 R Y Kig il ezl OF
R™ Suqpslacsle Me® b5 ol (f
o b gl (Lo pedssS 30 pogige 89 Camud Cllo plad 53 Lah jegine 30 (JUG0l) Lgaelpyealssf jo —TY
Pyl L yogige bglie 38 La T af coul
L=T=1(Y Lt =Y (Y
I, >4, te (T f=t== (1
faigle 1y b S g plad g o s el 8035 (gl oy gy 85 lajerly Y'Y
gLl glaaSl g ob; (Js¥ga > ()
Sk s o @i g 0 SRS Jsge ppx (T
¥ S50 e 225 5005 e e (T
a3l Sl 4 yeuly g 0L (Jo¥ge o (F
2510 (i 4z s J9Sge o2 b ogd Al o jedy 0 -YF
w218 s T ()
A ge Ayl ogd Al agd fi p8pe SVl 4z e (Y
aols o taliil o il glaasla talsdl L cagh Al (¥
Wl Ao 31 i Ced AlES LSS gle ol 5 (F
fal 1AS 405 pouly b T8
R’ R"
.NH=CH = CO — NH - CH~ CO - NH - CH= CO ~ NH - CH~ CO....
: !
Sbegsl b (¥ Foskl )
FgFf pallicf Letign (T



www.isijournal.net

4 dmio 266F okt | ididn ‘Aﬂw

Tl plas o il gl gl pody 50 j9dad (i

2o Al ol g (Sl (Su s ely ()

iy gn gl la Bl 3 )y eds ST (Y

23,8 o igd Akl dpas | telf lel (Y

Sgdoes 5 Sy bl el (F

T35 1) (plys el Jols jonly (g i gl oy 58

okl (Suid (ol 5 i iy Jawgie J5¥pe p e ()

llaal (S sl g ), Sl el (JsSes p e (T

watlae Surd (eled g Sl me ol Je¥ee ez (7

St 858 8 s Sl T JeSsa e (F

o 13,10 JBuol) fgaal i pouls (535 0 551 4o 2 & A5y
il e o1 (sle JUS0al, slass i s g ol Tl s 5 ()
S on st sl JUl sla STy 5l g et sl el s e 581 (Y
Dy loasly sl o JeSlse oy galpsl (T

S e 5 lan] Misae,s g ou ba S5lE1 oy 56 (F

Pl plas o JSU oy (o ias (50g)

D9dpee Yool Tl Lo Ly (gl 5elgyan 51 ()

N o Sty Sl Sy ST L Bt bl (T

23 g, Sl B 20 (slos jo IS Ly s IS0, 2w 51 (7

sl 00 panly | Jylova JITSE) 295 @) o al e o @y Gl L gl 5dgyaee S (F
3,10 2929 p pilsle plaf o ol (il pecly £90 516 50

bl e g A 53l (Y it bkl | Ead g gD At il (Y
ol d s oL Jlat (F Canigd ity halidl oyl st (F
bsgio b oo doryo gl (Jloon Al )3 9 (g hoga sl byl il Sl 33 (glal po gy gl .yl 5o
il alas ol g gl Jled J“F
Y ] 4
B =w—— (Y Ps———x &
Xﬂfnve fa'me ana\fa
X ¥
P,=—0 (f P, = (r
ave v

sl W18 (5L 5109851 50 gl 3 yody (Lo STy 50 S iy STy Sy
ol ga alS S g stlogu (sl 0 g 39 ce 0l e e gl sla ST, g0 ()
Wl pesia g g saliig ola 281, a o Sl Sl S satiiguls gle g g28T) o (T

it i o o s g ghin STy 0 Jy Gl | dlS e stingu i gl ;35T o (T

ol Sl e 9251 90 2 g (F

-¥'#

-TA

—F)

-Fr



www.isijournal.net

Vs domin 266F okt | ididn ‘Aﬂw

Fadinan Lo Ty ol ool JSbled o s B 9 T 08 s g sl el sl wSiale ¥ slae 50

M 5 gy s g il g g 4 el il st ()

"l g plizsl" g " bz "L gl (Y

" AR R

"ears" g " " Mplast” (F

fage easld abajl L JWGal; 5 Jele ais clads o clo gl ponds 33 Jofles clalisle & asg b
F0 o0 et Sl ol 4 o0 (339

3 e malS | Lae ooy olaad ol glas bl T el o Supl (JeSge D3 aojel 90 0 0 (0

Sy geiodnlian (et Sugeed ;0 T e i (sl Lo 4 iy (JeSse g 2 (T

2yt eadls; £ad lasld 2bajl b1y w2abion s 52 2 12 (J9¥se (s s (7

Ryt Ao P53, 0 5 Sl lal e g J5¥se g 2je (F

Fil @IS o iy (el eladocd By g B Sy a4l Sl 8 8 SOG By
2155 s 5ol s adh (latens Baudy (g 1 o B By 3oy el Sl Bed 3 ()

ST e s |y ad elaid b o SelS 1 il Soos a1 ool ol ol A5 5 (Y

3 ,la 5},..;[.; ol pelaiod Bagdy pg i |y B Al meal | b Al odls A58 (Y

as ga malf ) ot glatd by g auati |y et ol el Sl As b (F

455 (ygeil 3 il oF (o STy 31 09T pluS a o alS el gt s of U g Ul slagy gl s pods o

FIgdig0
adly (R =V) o5 SNy adl (R =1 =1) af .l )
aab(n =1 =o) o Sl (¥ watihs ([ =T =0) aF a8 (Y

plomil o1 F il &2 3 Vo clad g ©apigji e ,e w5 30 50 Fy =0)F g 1 =0 F U jagign 93 ganl iy pealsss

ol plaf  pads o 30 o 7 s 20 g Jol Jagige o glabiod busgin 0 p5 o0

1 YE 4 1A (Y VES o VYY)

AR = A A

ske paij 3,5 olgie e ge LT LIS Gt s Sl & G pliis] ol o pl gl @ amgi b

gl o ) (guo jl adly ool (g oy

St S Sy Lo S 0 g 035 Gl | alis Ll 49551, 50 Lmjagise (Wl SlIET5 03 (0
Syt dalys oLl A8y Co syl Rl

St Ak plepley 4 le 2By aF el Sle e 4 g 22T e le Tl ol BT sl Al Gl L (Y
widdie s el

g ok 5o 5l e sla s s 4 ek slme e &5 s ol (T

] PGS St ol ) i sl LA St S 1 e (F

-Fr

-FF

-F5

-¥y

¥A



www.isijournal.net

(ARE TP 266F okt | ididn iﬂw

23 45 Sl ol sualiles 15 phagd gns! Loyl p )8 ilidis ols 33 yagige 30 Shado po (gl pouy Al p0 - FA
cyody Sy Ok g Sl s il Jpans 2955 pus b (S AT 00 gl (il Jgamo & dly b Sy
e b w09 planil o s 33 Tl 1 STy (ol 51 45 sl (o 3 ol sl Sl L3813 plp Voo
b 0gdco gl i 3l oud adgi O oljen @ b jegise 51 (S0 B w0l & Cod L jogige 29155159
iy Cawods U pre 50 Soulyl slRo pd) g L 2l 6 ey (Sl o A s 1 a2l

!
JJ_l__.,J_ e e {'.'I'l _?.I-1JJ Yo g {Ill
#lp Vo ogus (¥ s dalys il (7

{ o o 4l 35 1S JUL 20, Loy gnml iy ponly o 2590 50 00

S g (F=cpb) cutls wslyd sy ppslppeddigen @ Jlos pae 2l ol o ulfy=f =2) O
ol gl paslsaT Jpuamma il (g3g,5 S1ye w8 5l JBes panlysS 0 Lo pagise

e ja g dal acsles samaan Ll caegiady] gl le lankd ela alifS clls LGP 0ME =Y, 0 20) (Y
oy danly> bl gl s (R <V.r <)

Vol pocbigan 93 5l (cbglie (Jpame ancl o oop Gpeulppondsss & bbes pos o =1 =0p0) (¥
Sgs dalys

g sl 1L Sslad raclesS Jpama ofy = B Sag 31 ST s o1y = 7 =) (F

| iy Olsl

g oo oS pete ol a0 sl g g 025 Sl Ul jeb w g0 CundUl Sl s & eaims aiSly K -0
Tian] IS e BIS 4930 B AaSl> Aalxo

sd'e k: « sd'c de k
r—+%r—— —r'c=o (¥ r—+r—-——rc=s= (\
dr! dr D dr’ dr
v 3 T
f*d_':+rd_c_ir'r¢=o f r"‘E+rrd—c—£c=n o
e’ dr D dr’ dr D

3 TG Glole dylas clos.ogls 13T, ddgl clos yo R, Jasw plad g Ry JAsls plad & Jlsoi dilgiwl S -4Y
Yl plas wcold o oiloy 30 Lod a0 ja8 .l T, (g p 85lus cloa

(Te=T)nr-T, mR; +T;InR

T (I,=-T)nr-T,InE,+T; InkK;
j:l"l.'.l

T L ()

T=—— 0 ¥ Te— 1 v



JAESF 266F

www.isijournal.net

yoly ot i g

] Sglh € il plaS (o) sl fanilpiss Wolae ilgs A

y'= -y
ToxT—xy
=
y=cxe® (¥ y=ce! ()
¥
y=ce¥ (f y=ce" (T
il V' — ¥ = €% il i s Aolas lga il 3 plas - AF
¢, +e" +ooxe™ (v cy+cet +xet ()
¢ +eye™ (F ¢, +oxe™ (r
61"' il Tix,t)=erf( z ) ks a e 51 .erf(n) ! fe“ﬂrdﬂi I ol s i -85
= lx=e "Wl = el &y ¥ = ISl Dyl &b -
ax ’ vt Jn
ol alas
T Y
(v - (!
moet Jat
§ Y
(f i\
Ty ot ol
Ol I"“‘ﬁ‘ P A Ed_tl' ah}ﬁnm ‘_ﬁl"; 4wy ‘_]..:...uﬂ}i.nd alalac Jﬂ' SL -bF
ar _a'r
ot "
t=o T=Ti
aT
i=o —
ox
ar
x=L —=NT
x
Yo+ .
GDSM 41 coshex (3
L
sinn;i (f sinA,x (T
yr
il F'J"A:[f T’] e p ke damie polis -0Y
2l g = (Y e Ve g —0Th 4

=0y by ] E] ﬁ_,lT-ﬁ {F "'_.'Iﬁ 5 f.-'l'il {_T‘



www.isijournal.net

W oamio 266F oy | it hm

i o gy m e g by ) DY lae sl puitles e
Gyt ey =5, aFY

Uil 2108 g8 e pile by = Y G =) el i b

_TI-'{-'.III. @y 'r _1:.' I'IJ\ u.l‘“ﬁ-
J= ' (v E= ' ' 3
y ] § :
—YioAh oY Yok o\h
J =|: ] - :| it J:|: ' :| '
] Y l 3

gt ooy § Jasendl p2s 0 Aolas & s diwgal a1y 40 STy S Commaz g

de _-ve
dt V+e
l=c ¢=}

';'Qu'#'.ls'fﬂ.lj.n;t:nnllrf _ﬂ-ﬁ.t:nlﬁ' 3];1’!'?“-!.';"5.5"-
:.lll-q.'l' I:T <JI.-'||"§' {_"|
D AP (P oA (7

W
Sipo b pi Loli Wolao o ooy h g T, sloo & o b g %00 514 q— WU e 0 amie )
m

ol plas x =L 4

- hAx ., hax ..  qAx
~T_y +01+ [y =—Te— 0

=4 k :' n k = k

hAx hAx
Ax o n—1+{.1'+T}Tn :TTI =] ¥
To T, hax hAx

e | = n—'."‘ﬂ”‘_k My = ” Te (¥

i " hA A

o _ DAX, . gax
o — B F 0+ - Ty = == (f

' T’

iy Gl o ) g Aol
x+x-r=o
Tl yiag S g (sl el plaS oS soliinl Gl Jo (sl 5155 i) 51 71
3&:[‘:’—::"]1r —i I=\.|IT—~J"; — i
Pl (F g2 o (7 < (¥ wall (A
Tl plaf ig a0 ylo » Jinfinity norm) culys = = ,.

Y (Y Vo

T (F Vo o

~BA

-4

)

FY



www.isijournal.net

W amio 266F okt | ididn 5.95».1_“

F
d
ol Flﬁ‘d—r %sinxtdt Wyle fols -FY
X

cosx (Y sinx (4
COsSX SiNx
— {f —
X X
| - i -2
ol plus L e Fto oY hud Jeols .ulb e L e Mi—gVs 5 puld go —FF
Y/mi Y
Ty mt
Y — 1l
;e Vs I\ —e s 0
Yoo ) iy
—VE (¥ 2BV
s T

tp g Jeilsais Aslae a5l g1y -8
d
2 bty =t
dt
I=a }’=1.
$3940, 0 eolinul (integral factor) J1,8500 Jole alaf 51058 oo (€xact) Jol8 il o s Aolne 4
Yt(Y & 0

T
En (¥ e' o

i janoll WSl < pogiw ) posks (g jalaiss

(Sl 50 (1) (S A5 i D & oundiglaSnd 930Nl Suio Bl 1 (5 pogin¥l dabai Ky 55
sl sy 5 53 AfinE £gi 3L 00 ilin 30 o] Jaall puSis g JUval adad 51l canl st 00ka 1,3 X j9a

. k
bvgze 1.8k o TSYWK cls jo G =Fx1e® Pa ol 80 Jgoe gp=1Fas gr
cm
haxi 3 (G) op) Jguo o dlly 3 MO Al pg)0 Jlail dlaili 90 50 o clacaw JgSlge oy
lgie olaai wyge pluf wllb GENKT wjge 4 (N) 458 g asly o Jlail b o laciesiu

dxlad doils

?mu.n OL.:J 1 Jhaﬂ bls O L PR damen dl.b_,.ng.'r’.n

(958899 308} Ny =%,0¥¥x1a" (k=1 FAx1o" " Jdeg™

YYY ()
i TR (Y
—_—
: 3
% L " a ViFxYel (F

- Y
z z A, VYo" (F



www.isijournal.net

14 amio 266F oy | it hm

clos ;0 AL =10mm x\,Amm iyl ahaie pdau b oy 5 555 SBR jogisl 5l » siiio puilslly daked %y —FY

ol eabioiais £=YE, adgl Jgb plp ¥ olmets X j9m0 S j01 kg oy @ aijy o i T=YooK

20 Jail Blii s slocainfo slasi g p="ookagm ™" aski dacuils g sog Affine g4 5l anhi jkd, 31

Jlail Al g0 (e sCaS (JgSae p 2 Jgio Suimo L 4y 35 plad bl N anksd &00 pxo wsly
Sl g0 (G) axksd iy Jgon 3 (E) ek Sut¥! Jguo iy Al 9 (MC)

955 gg] sas (N ) =F o ¥Tx0a" (aides culi (k) =V FAx1e " J.deg™

G=*E « MC=1fica {}
E=¥G ¢ MC=1f4o0 (¥
E=vG « MC=vfpa (v
G =7E WMC = 4o (F

gw=temm gyl =Yoomm gl Job bgpnlcl pee¥lil poud e gl lg Sy -FA
0 OHZ Luls gy, =Imm dels b g i o s E=YGPa 0L Jyoo g t=1mm celis
Sl aigai b,y gtand =o Arad i g i, zee oo il S asilis Eoil sudssls 518 T=Y0C clas
(A5 ybds bl s SoiuVlgSs £o
¥ =Y. sinymet
o = gisin(Yvt +8)
Gl Jai v 1) i yF Jles! [ 52 30 dalad by (dU) culidl Slse (5551 Jlade iy 3¥ plas

dus= 455’.’}' E'M.:“.a
a_-*T__-'lxﬁf,'\"' ( ::nl-‘u".f:ux‘ln_f 0
=¥ A%t (F =\ Axta (T

e 1 4 Srgliin sl Lt lay saiiT ey gl Jl £ ol S ok SBR a2l UL 5 C B A Sl e £4
B A breel du 555 5 0l A jeSiuns g s e la L 51 a1aS a w0l g sadangi o g bawgie YU
oSl YLl Al b o ] A 11y gl S 3 ottt ylannd slbaiqei PAYNE fouos o g C
el sl Payme jLd;y 595 e Sulslsly Do ef 5 Alial 0350 52 il iF plaf cenl subanllia
Yl s
A>B>C Payne s, .,::A>B>C . ¢.:A<B<C ()
A=B>C Payne s, .4,i:A<B<C. ¢.:A<B<C (¥
A<B<C Payne )i, ;:A>B>C. ¢.:A>B>C (v
A>B>C Payne i, .,i:A<B<C. ¢,:A>B>C (f



www.isijournal.net

1F amduo 266F B TR S hm&

(e bl 4 jaSe g il il g WREHING Sy il g ok s phd b jogn¥l Sy BOLST 0l B 0 Y
Al ol siioala gl 5 JSD 33 a8y jebod 109, o S5l e A Camannd (5alilE) bYES) 65 5 Ol pusti
Wil b A Sl Gl Clile gole NR jegiall Ll ojael 90 ol WeLHing suss 4y bgspe BC
antd (B 53uel) FAMGI | by o501 b sad smbans z5hal o5V 5L lad 5 (A $5el) TEMIM ™| Ll
(L) Sl (Vg ) o 3550 52 400 5 plas LSl V8 mjm'1r dgas NR ozl o amils ol sul
R P S . CLD s P RRy o o] L4 PRy ¥ Y (E) sy Jadw g odusy pl
C E

o

E(A)=E(B) ¢ 1,(B)>1,(A)¢ V,(A)<V,(B)
A D E(A)<E(B) ¢ I (A)>1,(B)s V(B)<V,(A) (¥
E(A) > E(B) ¢« 1 (A)> 1, (B)¢ Vy(B)>V,(A) (¢

byl J:M .

. \ )
balsl ole g ' E{AJ =?E{B} ¢ lw (A)< IW{B} ? Vw["ﬂ'*l > vw{B} (¥

s Jol a2 58 0 nal Sl 2iS1y 152558 Mol g3l g pogialT (gl il (gl 53S0 g w8 00 VY
gl g0
yogiasll + 33l50a(8,) ——>{=S{ —~}
toley 30 onile il g S, £93b plej 30 0,595 Clald 51l 3,595, J9Sge B pae oty culi K T 40 a5
_Ea
k=Ae RT & oo ailboog(E,) pamwlensst o550 K eyl o il .[an-'—z-kT] ail 8¢ @y

ol iy Ty g Ty sles 39 597% 0 3 U8 0 Glihas IM) Jgie G381 s« by, 3 B, il (a0

¥l e 51 ) slaass 3 5
E M In (e tre ]-ﬂ'
H
3 (lLre—tv.)a | _Ea [MII = ML]
i) ]“ —_— = . ]'| NI TR B kt \
] /HL M Y | R AUTTEYTY
= M, L Tp
(4 ds) 3o * 2 ?.1"” ~ }B‘
ki {Ipn—twc]‘u =E_a . IH(T‘-'IH—ML}zlkl o
o e R MH-Mt ) T
Tﬂ T

[ (. =t)g |
ln{;u Y'}.ﬁ_

nl s =tda | Ea ln[MH—ML]:kPm{T
L. ) R . MH-Mt
Ty Ty
PRUSUS'Y

In M - In{MH — ML — Mt) =kt (¥
[ =T, R




www.isijournal.net

1Y asio 266F B TR S aﬁmn

Pl o 0l glafed dille (golo (g gl slbepuel (gl pilfy alsl cs e g ST VY
ojaal )| i b 3 (Cp) ()1 oS b (KD () ol o b ey o el (S5 pudge i
€205 00 3019 3 S pla Susl o jaal (e Pl o p a3l 050 ()
ajeel (sedjuilSly ol i (R0lS g sl ilSly s s a3 ()
A slos 4y el iy S (Ml g a8l plej a5 (F
ool iy () i B g gy S S (T
B gled 4 o) S g fRT g Sl Glajy AT

- Mt Gilol oS 5 ouiiF o gl 5393 FaPhr gole (lgobas sl — F 91 = Cis pogia¥l duly o cglojmsl —¥Y
& s o3l g saSel (Lo Gl e 0015 5l 8 80T sloo yo (Milling) o 59 aial J§ Comd g dngd (59,595 buss’
3 NIp ALols 138,508 ol 8l 5158 B = Fmin 3,05 wilyd 1 b opul ol @I =180°C 5 sud
Togai o0 8390 plad Saslid ;9 dial e i 1301
s 6 ,Lid Sl 2 a8 o Sl S ¥1 HGDY 2218 ¢ tg oliss ()
o L8 5l e 2 o] S NI 0053 8 0528 1 (F
spal & 3,1y o 35Le jLid il LISSLN Al A1 b catiolyT (T
sieal s 3,1y o 3Sle jLad alidl e QAo VI B als s g 28 (F

Sl e 435 a8 G D sTaly) ai aia)8 g gl olga £33 L) 4o —VF
b oo Aol prls Janma | WA, (bl p0 Casglie «panly JuSge 59 (el L (Y
ol oo A1 Jpama g iz 5 285 S )sk liee ey (JoSse gy Rl L (Y
b ge alEl S\ S sl (e g oiile Bl la 25 g B s Culid a5 L (Y
Mab g il (Raphz g (Suyeh Gliee saly) JuiS Co ps alS L (F

Alos S odei Fm/mMin G by olul b Ldgp £oi S0 iz K jog w0 3l aolicial b ool j1 5 -YS
et 900 1 510 dadidin Jlogad Gl g ey AlERe SLBCAE pt )0 509 eS| iy e Sl dales 1o g0
b o cle g Sl gl g e oo jlade g allBe g ogg0 b Sl ol olp me s i e iiiil w )

PO 1 o0 o 2 0 Plush gl 51 e Rt
B = | I
e S We Fo(h
160 .
3 fe, Vo (Y
25 120 1
= Wa ,Yes (¥
o Yoo ,\¥o (F




www.isijournal.net

VA amie 266F o | idadin hgm
- ¥
B, Al Sl gl S T K S 3 198 e o) PO Ml S S0 i) S gy ] <NP
g A uk ] ” ek Fo—ord N S " R | i

WJlepgzl bl 8, Lo boadlbce M=o T 0 jgo 4 g Yyl g4 5 ol JlB; gN = VYo rpm
Tl plaf ol o (55108 530 ol s bgrye i culgd
p=peem’ ,o=Tx1o em' (Y B=tsem’ 4 o=4x1s""em' ()
ﬁ:”\n—vum'r 3 o=Focm' (F [3=”lx‘|r-_Tumf ,u;=frh:;mf o

o 5S1.30,5 g0 dlgi Jus5 Jpmame ol (6550 il 1P (S o 45 glatiionn 90 U Sy Gy sb j1 VY
Sl F Ry iz 4 Jads glpme glad 2L YT 555 Aldoes 4 Joake (gl 2o Elad g 2l Lol e
sl IS ol o iaad 5lidy g8 walie oS
YF mm (Y 1, F mm (4
\v m (f ym (T

Gk gl a=Yoem' Ol e il 30 Ty cwais ol 4 o STns gkt o0 ) ealiial b ~YA
s W=roem H=00em Clazie b g)ly gl o 5 solimwl s ﬁ=‘lx\u'rcmf o5l
3 Yosk g 3 olie 5l g Lespe bl pd 51 .00 5 e #?’T.r"“mlm ey b ity 359 L=TYoem
sl P iz g 52 kS N =007 7770 0 g0
1¥a (Y Fo [\
RN VAo (T

Ok e Sl o0 =F em” 0 ol (el il b o pand doms U jog et S0 jleslinal b VY

col boslit gl U 4 jeme Li=lolfm jhmiw dol Jsb g B=0x1e  om'  g,Lid
s s g Bl LT g, g8y Sine buylyd (51 .58,8 0 alei g yanls ol K=Y, 8x1a" em"

A
jd.yﬁf\.ul&n,}nwul.w&q uﬂrg}n'- nuL&l.rM:ﬂ-l,rT El'l'l‘r Jh_-'"fni'ﬁ « N=VAarpm Pt e el

Fanal 1,5 il & 53 Wiz e Ban U Jgbs 33 Lod il 381 1yl e

0 e A Iny, ¥ o8, InVd=ef,InTao,y
— I‘_}'}? 21 Yoo ()
! WP A5l
i / / [ Yo, 4A (¥
T T 5,0 o
=] Ll
10 = o ,/#,./ -
a — e A o, ¥F (F
MNL — =TI 1 I
- T . ..;-.d"'r 'f{ L1 ]".’" |
..-l--""'i"'-.: | |
1= |
0.1 1 £ 10 100
KL




www.isijournal.net

14 amie 266F okt | il j.ﬁg.m

il i ygee ] Sl Woles a5 (St ge § E gl S Ry a0 A

v
«m

(P+18e)(v—a;A) =0, o AT , P(atm) ,v(—),T(K)

Er
em’
dyp B S dbie LR & adl bous 4 Y—— g0 b beatm Ll sbecK b oo Ulie
5

r
b i Ccim i " ’ n i
o> Pl s o -*r-*m“.-"FT 2lp Pook sloo U o o il p Jgamma o guaiia pix .39 00

Fiel bz y8 2z (Volumetric shrinkage)

A\ Y ()
& (¥ ¥
b olagnel oofeu Jb 3 WerPm gyl cas s g Voo ool jhad b amng oS5 (5309 sl -A)

Al A Sl g Aol Jab s Fmm Clie povaw Lol jo JU ges 5 .thﬂl?ﬁaa?ap_”ﬁ

Cagdion 2)lg b Bl )0 o sle 4 Dl g NI iz ) 53l i az cally ol 5la3
Tho (T Yoo (A
t8e0 (F Vieo (T

O] o #10F Ay 5T j0g ] 50 T3 0 ST ol p(Helix Angle) g ko &9l jlude —AY
it e a0 1y ol homien da U i

VWY (Y VY ()
FANE Yo ¥ (¥

€8 ol JEe (o o Sy plaF i Suudlge i dlaa o g0 —AT
i il L (Y L o5y o ()
P el b (F oMby il (7

St ot 5 e s Vo 8yl Caolind g e ¥ phad b ailgial 55 @y oLl b (30 Sy (Jlygs g Fdl 0 AT
plas Ly Sl 9,lg Gy 1 sl Vo TP ol (ailgins! Lol j9ome) 85 j920 Jgo B iy

(M=Yooo§ /2 g m=1) tog aales jlui
YF(Y F
Yoo (F bo (¥

sl 2l Alasiioy (0 el b j0 soliiiil 3 jg0 gl S olp p) s ae AR
Yol juis (balia) ;g g 3 ool Epoxy Equivalent weight (EEW)

EEW =Yoo el iy ppflee
Asse ez =150 /MOl (o) 3 el 09,8 S ol 18) Jlab Baiif 5, o F Yo
9550 0y =100 g / mol Jlad pd 535 3B, 05 Vo

e ()

VA= (Y

Yo (¥

¥ro (f



www.isijournal.net

Y+ amio 266F okt | il j.ﬁg.m

2idese 0 Cgliie ) Sl g g8 b ol (0 )y oot diabe LY ST B9 90 a by e plem golad AP
SYL Al 50 7 jude dur & G B g A 8015 80 ol HLesS @Y 30 38 0 UL oo s ol oald 00la
(ol (lanme 13y U (3l Silmiio lodaz) Tadly i b Fsass wil o

(GPa) i b Jpso | (GPR) i g Jpio "";{;’Tﬁ“’
(V) 2 jguels’ Yo, ¥V WA FF A
(V) S jamals’ Yho A B
PR B s AR AT F5nB s pSes A D
#SzsF B g 5 Sag5 A (F #Szs By 55 ACT

b g S Liiguy SLI gl o jaasl Ky 850 Jg0e (gl o0l dilne jladie Caglii gl g i ke 90 ~AY
i enly U laboglos aild WBE Jae 8 3 salizuw
i el (A
Sl laduz (515138 i1 (i
205 G 0 e e in (g
Gl & b Jll s (o
zy (Y 35w ()
w g call (F gl (T
aazg bl Fipear STi0 (oip o )F 35 pell ciipd aiga 5 diagey SLII g3l LY o gl 51 AN

T e gl g bmasle
(s Flo) o (S 210 P
Sl g Pl S

F.

shear =

dn) ool Zenglin =TT MPa
“oej b p Jyao= Y GPa
LI sy Jsse=Ye GPa
S e puS=o
Y] JEwl B a0y 0 (g lie) plfoal
Fa (F Ta (N
Fo (F To (T
I (weglae) sl m_,s,.,.‘.‘i.n,.o.c 8 ik g 105 b Sl plaf o caige S5 BLID ggle el Y S5 j0 —AY
Yams o ol 292 5

2 - gylas (7 o2 = S ()
o (F k- gl (T

00,00 3L VU sled & lagae 03 (0900 laSd) w1y oSy w5 (Hardener) suss co plas’ -4
Silag, | (glopyeal Lo (Y Sladl slogaal L OO



www.isijournal.net

¥ amio 266F okt | il j.ﬁg.m

gy Silfe ¢ 0 pd  olas g Ly SO ), ol

VO 3 YD &juel 93 50 @piiie jU o s S i o e JLEE g Les po ey SLIT G AG i 51 -A)
B 34l 51 (g 30 (3,800 3 a2 Fo b (glo el Cadigi s (5 Jokoma il anbls 5 jiin  polas g jo
Coge dbles plaf . L
Vo g ¥0 glade,s coF 5 L5l go 4 i o pRes ()
iy 35 T s (el I gl (Raali (¥
gl Sanli ) 5 g 08 s (Saali (T
Sl en g Saali (F
293 Gl g WT g0 5 e d Bl plgieds o Ll 90 slepegie R ey (J9Slge g ulB LAY
(a3 b ogdicn 330 ] Jabei g (led w aigai
E TR PRI PR S VR | 2l 4500 et e sans ()
9t oS gl oo s (¥ Spiln )30 g oo Rani (T
P a0 b o] il wlidie § 09 o0 (pmntl ui ool daiiitiae b 8 jody (0 j950 F S AT
el sl (S0 550 5 B 3 g ls LaS L Glhpea Slale (0
o sl Fojpsaf® W jde fg)ls b aF st S (T
] sl o S I M e Ll Gllpen SblE (Y
it TN F g0 T JB i a5 cacaidin S (F
ol g ogdiee (g pafolail aliws e Ayl slyime jlglearie az b gl G Jolone (gpeul L3 -AF
Fowwl adialy J 3 )90 Ol g Jodone 1 uels 4z 3led 4 duasiia
bt fodly S 5 Jalome oy glizwl (1
wtbeet by IS 4 plas (T
ol Iz g plai ) (7
Jolmes JB= g o sl (F
oo o (g janel JLAS g (g 05 ks S pidio a3 Comnr (g pody Jobomo G 31T (55000 5 (5508 Ay -0
Pl plaf g oy
GEI 1T SCYJN R o YO PR SCUMPYLHN OO L5 N - FSNC SV [ I I [POSCR I RCPON 1 PP
P - ol A dadiin Sl coliis S e ol s 51 gl Gt Gl b sy (F
Ol ol 8 3 olel nnsliie SBIE 2 231 (555 g0 Fta L (5505 (T
et pacdy 420wl ol dale conm s a1 g5 ol e b 5,08 (F
duoysVa g Yo boad Ju YVOC o YVOC iy a cladod Jlisil glaled b jauly 98 3a3jle slo e ign 51 -4
roly o8 (gladocd JUSH fedd sloo abled oSS (g ey oF Wdgi g oud o yeuls oF  dolal i jgea Jis
fog anles °C e
AY (¥ A ()
Yo (F Fo (T




www.isijournal.net

AT ] 266F okt | il j.ﬁg.m

T o (9850 (39 5 poudy S5 (5 30 30 Fogul ploj o pd hole |l Cnd
s (T S eiis ()
o= (F So (Y
dilons | guulf deasdio plaf o Zupfy s peds 0 pam) (Jeflae ()9 & el ) Elad a0 e
Pl jli JleMbl d 4 damiun (wl daaloe (5] 3 510940 00
S — ot Jeal b g pegia J9¥lge (g — datiia Lo ()
oA o Jlal ek g s (JeSdae G5 o5 Sl (T
Ot = S Jlail Jab g pegie Job - aaduia Cowd (T
ot = oS Jlail Jabo g peste Jobo — 5 Jsbo (F
ilold i yguoip! 30 waighs e FouSy a0 ® guign Lgli b g ey b i Sy 40 )T — (0 WYLl S
Tag dales ol Sl ase adlall ol i) pl diioe gy ral clpsil 9o
Jr (v i 0
¥
¥ (¥ V(T

S e sled GBI Ltagle oale an Uase jady sy S0 slylil o Alold (00,5 590 (ol oY (590
Yo o e g Az peme K sk (gl piY

waly oo ol i1 ST (7 gl oo Gl ST ()

oige I oSy (F o S Sg 5 (F

o i cedgl Jaoke g ol g Jgoe ) pesds n Sl g sty o) F pals S5 (gl el o amilis
Yoy ualys PS5, plp aia

WY (Y a5 WF ()

WF %A (F o/F g YA (T

Sy ks 38 Jobe 33l oyl it 8 Ly

Al el L 2l (Y il e a8 0Y

e Sl (F A5 gad (5 peed (T

Pl @l gl col s aidl go 535 pf oty g1yls (biaxial) cgz 39 40 sud 4y jgl sloplid
Jga sl sl (Y A5l pme AalS ()

CTAZING duuy 2slS 5 Jgas ioliél (F Crazing sasa il (¢

Cagd oo Suplas ol celb“Annealing” Lo

ool S g Jgua (Y bgal gl ads dnils (0
Jaue (¥ Codlw dlaii (T
tand ;
Tl plas ol ik G DAMPIng s 7 dcuilza 3o
\
TAY -7 ()
¥

Vv (F YooY

-4y

qA

-9

i,

11

T

Yol



www.isijournal.net

Y dmins 266F okt | il j.ﬁg.m

b 5 )8 Cyer o o «Orientations e co amils i o Jes saiafl gole Sl jo a8 jeady Su
tol g — i i g 18 i Ced Orientation e 50 fosse g

sad o palls Brittle o g, ()

gl o ool Tough & jgma (¥

s ped olis Yeild ddass v

gls a8 dkadi o ke aliasl (F

b ) i e S5 alexr Gl g vl pouds pleends jLSba ey Ty 40 ge glayess 51 S
sl ina sy ST pacdly S0l Ty (s 5 8 g0 51 Syl ol g oo (g 52 g sl

n—octyl = n —dodecyl = n—hexyl

n —dodecyl > n—octyl = n—hexyl (¥

Methylester > ethyl = n —propy] (¥

ethyl = Methylesie n— propyl (¥

€310 15 i g ot 95 gl S Sl Sy et 33 03 590 plaS

dgad p0 S Jab g Jlasl 2 (T agad slal ()
diged ool Jlos! i Jadé (F digod ;o 5y Jglo Jadd (Y
Tl Sy ) daily 5l Sqplas

wly g ¥ =By

e i S = €

e=In(t+e) (Y e=In{i—g) O\

£y =ln (§:&) % g =In(\—g)

Pl a9 15 Sy 31 Sy plas
diged g 33 geuds AV

adgl = ¥,

Rl ki e = V
Oglyr o 2 V

G 6
AV, =(1-m)eV (v AV, =(v+rv)eV
AV =(1—1v)eV, (f AV=(+1v)eV, (v

\eF

Ny

_Hih

14

-1

o JUEH oy Uil 1553l 3) JUEH (slbots

Fagles ¥ amio b g popy g ples TY oliowsd 5 3)ly jglidd oF g0 s amio g by o piaghy S 40
Tl Ul B iy st g o il 3 iy

Wi ais ()

o (F Y(r

-



www.isijournal.net

TF amie 266F okt | il j.ﬁg.m

F ¥ T
v (F # (r
o azilinr B o0 o0liianl (359 el jpliieds g )ly (510 S0 p0 Gl (i A S (g peedy e g0 1 WY
+ - & s H » + A {?}It }H & - l‘ 1
Jol €9 Jley slaiid SNt Cund iy p =Bty e Cgud g g om WRlgaligly
¥x 7 Y
N
JOW IR o
(N
V(Y asdd (}
q (% T\

WALT = PAHBA-A 455550 15 4yt JSb e osba o1 5l 2 o LTIy s 6 sl MF

fiial plaf | ygeead jlade
v

T

T AT AR A
ur Bite oA SARTT A AN R {
o o n_ o =] _?-r
Bt ni” ] BY wi o]
Wy Proe | (F My By e | (¥

o Jab o3l g 00nilSio B8 udS Cas b (nddS by i o il ¥ Jabas i) S agilaz 110
Yog anles pin ilw diz il ¥ 51 any
8D (¥ T ()
Ang (¥ oY (T

2% 9 il Jlow (3958 ooy I 2 JUn )3 395 (g Aanslady jeSm Sl S e 30 5955 e Sy -WVF
305 Ol Jlow Gt lap slir] aiF 0 lugl 295 jame Jg> V=V COSOE G s U €5 )2 (e
Fag uelys dighs o] Cunli
1.'4}[1"{13] vg(r.0) v, (r.0} vg(r,0) v¢fr~¢} 0
v¢{r.E}] v (r.B.d) (f v (r.8) vy(r.0) 1-4,{1*.9] (r

S oyl JI gkl o gt S (51 ) gl jalad gy Sk A b G0y 90 ST plas WY
Oty 3ad i 293 piticali (T o pile (68 (glae! ol el ()
Cogeeohn 320 jpensid ppen il (¥ Cogela 30 3l peiial (T



www.isijournal.net

Yo dmie 266F okt | il j.ﬁg.m

03,18 05L51 5§ i 31 Sy plaS ay e (NIE=1) Sy ol kuols e It

Do plal il Ojpeds Bose &l = Jlasit ()

aad o plol ol S e & jgeots B o)l Jlal (Y

395 o plocl £8 b g0ty Btae ) Jlazt

s i Mzt oF

4 it T i (g il ol 1) ey i BUA (sloo oy @i sk 1 1 (i 92 e S 0
Tl gyl aznjls boe (ol i) bghas

oyl  dlolae Al ay 5L (Y ab ()

w12 Lo ed Alolae Aaleea a4 LS (F = (T

() Jlase cunliinss 25Na sl Jlasd 1Y/F 51 5ins adisf 31561l glp o A =AM carliso b g)lgp2 (&l

A
ETL g L 1.) R P L IR e Tl e i

a ¥ (¥ ot ()
af (¥ ey (Y
aif oo iagi 1y 55 bl 518G plat gladl i Ailol 55 o ale o plad
el sl ol (Y el el o)l ol O
sl dlaa oDl e (F Lol phs w2l Gl (T
“ogad suliiad (ylo 4 aunly il y Slesslonn 33 Culid 2 e i (88 51 Glgi g0 il i pla
B; <<\ A
B; ==\ (¥
F, ==y (¥
E, =\ (F
29 g0 (ol 2 Aoles Alasg 4y e 2 598 JSB Jiletiss oo gl g uily (Lo Jgb bop S gl
1
T - Thuig i _(h_PJ? =
Thase = Tuid kA,

fadlen op (pl 5 &yl JUESI 75 Sily 03590 plas
S Sl e 2yl Ol il Saliip 0 dobe U5z O

ol yio &) g v Zalid 0 o p Jabe ez (F

)

(hpkA )Y (Tigse — Tria)

K(Thgse — Tiuia Jx ¢

oK slod 5 gl 23a0 o/ PM Cobius & gulo gl sgme b S0 b 53y 2 039 5

Gl gy JU g8 bl oo f? 0395 ol 50 gl uegie g po JWE cy po 51090, 00 5 lua S
kmol

e Y310 PA el sl jLid fi! a3 5 30
a,% (A
a ¥ (¥
DI.'T {T'
5."':'] {f

WA

-4

—1Tl‘

-

-iry

-1ry

iTF



www.isijournal.net

YFP amio 266F okt | il j.ﬁg.m

i
cm

I_g..‘lyu JI3a! g pog ﬂﬂ-fF‘— V- WP | B - - I J!;UJJLM Aoy yhuo slap g0 Cﬂf Sgdi s VYA
5
Yo C glod )0 dgdicu po . sl oV o FY g ) o ¥F x1£w",3q\'u.°c 3.,.1.;,5!.«:._,.3(".0, WLy

Y
cm

Bl = ki opbunsl yLkky
= 4TS ()
o \FA (Y
o8 (¥
oA F (F

JUl (rdge vl po b adaly plas' b (K g ) 31 50 50 A5 0 o UG po sale = jlou poled oliiws Sy 40 -1TF
Fagle BLIy (K Lk ) alo g il5 50

Tayle damrg guar g v plal cp e JED] jo oyl UL jo Sl soe bl -AYY
Gl ()
Sgashey
IS (7
3550 (F
Tl ol (D) B9 i pob 9 (K ) oy JUGH oy pod DLl o goded (5595 (Lot 1T A
K.-D' QA
K.-D ¢
Ke-D" (v
Ke =D (f
Wlaile yo e JUEGHCo s 174
agla e L _,..JLu e iyl 5l S (0
b5 18 ke sl com gl 51 5 mae (Y
ol Leb b ces cuse F
e 18 Lad g Laa W00 Zod el wisle (F



www.isijournal.net

Y dmins 266F okt | il iﬁgmgm

tasly yuiiz (Pr=Se=?) Lol> a5 wply b b ol i 3 piags 3 o7 15> (s e doli ooy s iydeli 1T
a ()
CFAN AT
V(Y
Ve (¥

¥l Silfe 9 (5ol gloasld f s

sl 'lldf cpy ‘!_.lh l_-,u'ﬂ-;‘ll ,_l-[-i--l -

VR - S -l
e Tl PR
_'r 7 g

L 4

-

-
W

AlaT a5y ) gile) cull ol =R =kCT i €STR buisd balse jaifly K 58 ity cos pus —IFY
Fiaa]
v
q+Vk
v (T
q+rVkC,
\i
e
q+1rVkC',
Vv
Y
q+YVkC'

0

(t

Bl oo Jgl SOl & 0959 slod d pgd SOU 3o Lod Lo auli & it o 1 ) s 38 = 1TY

Hﬂ‘ W (A
w 1Y Y

T |
5 - — (T

T T

iTA1

1 Y W [

o, F




www.isijournal.net

YA dmis 266F okt | il j.ﬁg.m

fams g ly €7 5350 oloj slp (PAdE) o 5 Ay Frnly iy iF plas’ 1YF

AN

L d

—

Yol pla ¥ i i X = Eou(l) S ol ) RS ) s S sl jloged —1YD

L 3

(¥ r

L
®A(t) (¥
Fult)r

Ttult) (F

sty LSSl 9 b oot @l 5 e ol —IYF

Gis)= '
(s+(Ts+1)(Fs+1)

0
£.0 (7
& (r

Y8



www.isijournal.net

Y4 amin 266F okt | il j.ﬁg.m

vk,

Syt dm alller Jyied 2 (1m0 1 o8 Tl G = GiEEn

o T s S jlddls fow @l TV

Fwl juis Kk =)
el (A

el (Y

Vo

Y (F

iz =TT e b 2939 dagly lewl oudisale fLEG . p ) JRD 30 I el a0 gleady y 18 jlaged -ITA

o] > g

a0
Qe {T

IARAS

¥Fa (F

lal..lfn:.u..._._..u Q.ﬂ "}H rl....:ab- § 8 5.:...'.3':- il aull sala uL.:..i- oy JS...'.- JLI " J{{[‘IG{JE) ..'u _,'.:’.n.i -v4

Tl
AR

| Y, ¥ ()

ol Y.t 2 {r

{ha®

T w {

0 Ta®, 4o (F
—Yae
=the




www.isijournal.net

¥ amie 266F okt | il j.ﬁg.m

“ - - B & v " - - - a
s W= e (305) jore il 5 4 b3 o LIS ol P08 b gunlp poady 4ai81y S 5By g <VFe
!

AR
ol 5 31550 S5 G 5 i by P 8 25 ol ol S — =4
C

kﬂ :r;lfﬂ. » T =T;o ()
kr_. =T T =Y, (¥
ko =ab . Ty =20 (¥

k. =Y 1y=qp (F

sl (slis 3390 pIaS | Srlodand Bl g RIKLlajT 5510l L Sele e & jame S bglins 93 3530 30 —IF)
sl S gl g (il bl (sl
Qa-Ip b ¢
%: l.m;,-' 399 G (¥
(Qa) or ailraler b i (7

{Turn over Rate) Iy cusf p cons (F

[l ey 3 H 3Ll & 3 aglasa - | ] da o im wl s -
ko 45, 3 5 0 3135 1 59905 Bl WS W I Oty 0 M abls gt b ST o Sy VFY

m
¥ iaal ,;-,.I’...-lj.'..: ez ;a;‘,g_.: H JJ1, Sa el T'II:.I? ui

Yo h
Vo (Y
Fra (T

Yo (Y

ol 3l oy oo YmT e o g Sem jhad 4 S Siled K bwgi i ) g5l 4 O syl o jke Sy -IFY
odatm Silud JB15 jLid a5 5 390 0 bl i 0350 4l p il T o0y 00 1 09 o0 ddid (o
fanning Sllasl w28 45 J g 10 2 o0 Aigia [y 9 29800 00 08 UL Wl 198 JLEAS 51 S
sl prasis wSideds jlns Job yS5Tus il ojoold Jolae
Toe ()
Yoo (Y
Fao (¥

Voo (F



www.isijournal.net

) i 266F okt | il j.ﬁg.m

Elad ;0 php i Camnd Ty =To P g o aila ¥ Jdsls jhd a sl 3o ¥)gb Jlow U ol 50 -VFF
flwl plas Jolao .r=o;TYOCM glad g F=0o,/FOCm

‘ - n -2 o - ] -
Az oo 0 o il v 4 ey Sk e b plp a0 L Sad il sl dad e paate S e -1FD
Tl oo (5 gt

\

\
Al o g

gl oo ol gY (Y
S god (& gt (T

1 jgSmy plaf 1 solinal balgd Jols po (g pd SVl ol 3550 53 (RE) (ogas jalsiy; sae -1FF

39 pn iy 25

Ty

(A u_,-"d i)

ll;"l

Fiap
Ty
{p-a :Iw e {Y

w

T
My == (T
1

o g

TS o (6 pki 42 T jliie 51300 bzl Re' 50 Y 50l 0¥l j0 F S1SUnsol s 3o —1FY
oo gl O
AP R & P 4

il oo ARl (T
oy il b rals (F



www.isijournal.net

T oamis 266F okt | il j.ﬁg.m

b gie (oo (551 ol bt Ul 30 0230 Gl 5 o1 Gbpz 58 Glay g cus e (23 L - 1FA
faiylo WSuuss b (bl az (b= £45 90 30 p 2 aolg dljla
i o
sl o8 layr plp v ol Gl O

it il slaigin Lae g (o Gl 44z L (T
] 3
el pys Gh plp s il gh (T

il o gz pln Yol O F

A AE A S 0 s 515 e B aole ELa 5l s jligy UL Sy 50 0 A PAS. A jeSng 4 g Jlew S <14
Job g VoM Wyl b a5 g0 50 Consl 0l duostd ()T &lid (gl (33%0 gLl )3 e Sy Jgb 3 Yoom
gl ply a2 ghf (o9 9 e ¥
¥ O
Ay
il e AP iils 4y 3l (F

1] "
; § i jafmy ot plp T U SGgei Jhew o plyl olse jodViscous dissipation) 550 SW1 5lme V0.

?#aﬂuﬁxlﬁ ..L;q"; -Mﬂéﬂn‘hjm Uuﬁ J‘f'ﬁ





