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Abstract:

Binary blends have been formed for epoxy (EP) and polyurethane (PU), the
concentration was chosen to give 4 compatible thermoset-thermoset blends (80-20,
60-40, 40-60, 20-80) EP-PU. Samples were cast as sheet of 4mm thickness prepared
from simultaneous mixing of the two constituents in the required percentage. Standard
impact samples (ISO 179) were prepared and mechanically tested by Charpy test
either as prepared or after being heat treated, aged at 75¢° for 3, 6, and 9 hrs. The
results showed that the increment and / or decrement of impact toughness depend on

blend concentration, and thermal aging to some polymer blends.
In addition to the impact tests, the morphology by scanning electron
microccpy was carried out to investigate whether these blends are classified as

compatible blends,

The aim of this research is to product a new polymer material with new
properties. Especially the mechanical and physical properties.

Introduction

Plenty of people are actively

involved new a day with polymers as
new materials with new properties and
new application [1].
The importance of polymers is still
regarded as cheap alternative materials
that are easily replaceable and
disposable [2].

The intensive use of polymer for
broad use has lead to the development
of materials for specific application
based on-specific properties [3].

Polymer blends are defined as any

combination of two or more polymers
resulting from common processing step
[4], [5].
Polymer blend may also be defined as
Intimate mixtures of two kinds of
polymers, with no covalent bonds
between them [6], or that are not
bonded to each other {7]. Blending of
polymer, therefore, are excellent
methods  for  modification  and
improvement of polymer properties

(8], [9]. Blend display widely varied
behavior from brittle to strong and
flexible [10].

The dendrite structure lead to
crystalline  polymer Co- continuous
morphologies have extensively
analyzed for  their  improved
mechanical properties [11],[12].

Previous research in our
laboratory and elsewhere has shown
that synergism can exist in certain
polymer pairs which lead to enhanced
some of physical and mechanical
properties [13].

Significant improvements in impact
resistance and toughness are usually
noted for such blends [6).

Impact test

Impact resistance is a measure of
the ability of a material or structure to
with  stand certain level of the
application of a sudden load without
failure.

The impact resistance of a structure
is therefore a complex function of
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geometry, mode of loading, load
application rate, environments,
material type, material properties, and
quite importantly, the definition of
failure [14].

Test of impact is Charpy method; the
specimen is. notched (some time
unnotched) [15, 16], and supported
horizontaily against the stops at either
end,

In this method, a free- swinging
pendulum with a round —up mount is
used as an impactor. A single value of
- total absorbed energy is obtained by
measuring the energy [eft in the
pendulum after completion of the
impact fracture [17].

The Charpy impact strength of
un-notched  specimens  (G), in
kilojoules per square meter, is given by
[15]:

U

G= *10°
X*Y

Where U is the impact energy,

in  Joules, absorbed by the test

specimen, X is the width in (mm) of

the specimen, and Y is the thickness in

(mm) of the test specimen.

Effect of curing on mechanical
propertics
Thermal degrative stability has

been related to degree of cure [18].
Overall activation energies for thermal
decomposition were determined as a
function of curing temperature from
both isothermal and dynamic
thermogravimetry,

These results are consistent with
the view that higher cure temperature
result in higher degree of cross-linking
causing an increase in the energy to
degrade the products.

Experimental work

The  properties  of  Epoxy-
polyurethane (EP-PU} blends and
sample cutting are given elsewhere
[19]. For impact measurements sample
of dimension (60mm * 6mm) and with
thickness  4mm  (with notch (un

6

2

8

notched))
1982(E).
The resuit of impact measuring with
verimes thermal aging (3,6.9 hrs) of
EP/PU blend as shown in fig (1)& (2).

The morphology of the blend surface
was examined by JEOL SEM model

ISO-179,

according  to

JSM- 6400 at 19 kV accelerating
voltage.

Before tested all samples were gold-
coated  with  fine  coating of

approximately 300 A° using JEOL
model GFC- 1100E on sputter.

Determine of miscible and immiscible - -

(or the compatibility of EP-PU) blends
morphology was achieved by scanning
electron microscopy Fig [3] illustrated
the morphology of the 80% EP /20%
PU blend.

Discussion and conclusion:

For the various concentration of
EP/PU blend, the impact value of EP
was found to be higher then that of PU
Figures (1, 2). As blend the best impact
values were found to be at 20/80 and
80/20 concentration ratios. Impact
values of samples formed with
concentration ratios in between were
generally less. The highest impact
performance was related to the best
compatibilities observed at these tow
ratio, the SEM investigation Figure (3)
support this expectation where no
distinct phase separation was observed
full IPN. Such results are in good
agreement with  what had been
observed by other researcher, where
the best IPN was detected at 70/30-
concentration ratio [20, 21].

Cross- linking process raised the
impact ratio for the tested sample
Figure (2) however only 3hrs of aging
time was found to be enough to
produce thermal degradation the blend
samples and consequently the impact
performance was reduced in pure
epoxy to where at lest 6hrs aging time
was required to produced such effect.
The morphology of thermally aged
epoxy  samples  allowed  some
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structured performance caused either
by raising temperature and/or aging
time Fig (4).

Higher temperature aging time
may deteriorate the mechanical
properties of any blend system that
used epoxy as a damping material [21].
In conclusion, this work recognizes
that:

1. EP&PU are two polymers which
compatible and good blends for

2. The impact value of EP was
found to be higher then of PU.

3. The best impact values were found
at 20/80 and 80/20 concentration
Tatios.

4. Thermal aging time about 3 hrs
only was found to be enough to
produce the best impact properties
value.
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Fig (1) Impact energy per unit areq vs, EP/PU concentration
at 75 C for different thermal aging time .
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Fig. (4): SEM micrographs of 100% EP
(a) general.
(b) dendrite structure.
(¢) post cured at 75 °C for 3 hrs,
(d) thermal aging effect for 6 hrs at 75 °C.

References: 2. Edward, T.H., August, 1996, "The

I.  Peterlin, A., Goodmans M., care of a plastic collection",
Okamura S., Zimm B.H.,1967 polymer preprints, 37(2):166-
“Macromolcular Reviews”, vol.l 167.

John Wiley and sons, Inc.

640



Um —=Salama Science Journal

Vol 3 (4) 2006

3. Camelio, p., lazzeri V., and waegell
B., 1996,  August,”  Glass
transition calculations for
polystyrene derivatives", polymer
preprints, 37(2): 253.

4. Paul, D.R. and Newman S., 1978,
"polymer Blends ", Vol. 1,
Academic press, Inc., New York.

5. Paul, D.R. and Newman S., 1978,
"polymer Blends ", Vol. 2,
Academic press, Inc., New York.

6. Manson, J. A., and sperling L.H.,

1975, "polymer Blends and
composites” “plenum  press”,

New York.

Sperline, L.H., 1986, “Mult

component polymer Materials,

“American Chemical society.

8. Torikai, A., Harayama K., Hayashi
N., Mitsouka, T., and Fueki, K

o

*r

1994, " Radiation - Induced
Degradation of poly(styrenc-co-
methylmethacrylate)" Radiat.

Phys. Chem, 43(5):492-493.

9. Torikai, A., Hiraga S., and Fueki K.,
1992, " photodegradation of
blends of
poly(methylmethacrylate and
poly(styrene-co-
methylmethacrylate)"  polymer
Degradation and stability, 37:73-
76.

10. Lewis, C.M., and Mathias L.I,
August, 1996, "RMAL Behavior

of polymers with  pendent
adamantly groups using DMTA"
polymer preprints, 37(2):253-
244,

11. Paul, D.R, Petra Potschke, 2003,
"Formation of Co-continuous
structures in melt-mixed

immiscible polymer blends", J.
Macromol, Sei.- part C- polymer
reviews, 43 (1): 87.

12. Veenstra.H, Verkooijen, B.1.J. Van
lent, J. van Dam, H, J. Nighof,
2000, " On the mechanical
properties of  Co-continuous

641

14.

15

16

18.

19:

21.

polymer blends experimental and
molding in polymer " Polymer
41:1817.

. Joshi, R. L. Lehman and Nosken,

T. J, 2004, "Mechanical grafting
and morphology characterization
in immiscible polymer blends”
Proceeding of the material
research society", 14"

Mark, Bikales, Overberger, and
Menges, 1988, “Encyclopedia of
polymer science and
engineering”, John Wiley and
sons. New York,8: 280.

. 1SO-179, "plastic Determination of

Charply Impact Strength of Rigid
Material".

. Friedrich, K., 1989 , “Application

of Fracture Mechanics to
composition material” series 6
Amsterdam.

ASTM, D 256-81,
Resistance of plastic”.
LLee H.T., and Levi D.w, 1969,
"Effect of curing temperature on
thermal degredation of an
epoxide resin", J. Appl. Polymer
sci,13: 1703-1705.

AL-Rawi, Kh. R, 1998,
"Compatibility of polymer blend
system and effect on some
physical and mechanical
properties”, PH.D thesis,
University of Baghdad.

"Impact

. Li, Y., and Mao. S, 1996," A study

on the glass transition behaviour

and morphology of semi-
interpenetrating polymer
network”  “Journal of polymer

science”. Part: polymer chem, 34:
2371-2373.

Ying, L., and sufen M., 1996,
"Study on the propertics and

application of epoxy resin
polyurethane semi-
interpenetrating polymer
network”, J. Appl., polymer

science, 61: 2059-2063.




Unm —Salama Science Journal Vol. 3 (4) 2006

O)82 (A3 = (S ol Ay pad gl AN G ailadl

R e Jagen (3L Tllug das @, gl aa

el il =il o glall SIS~ 31k daln ¥
e 3l gl — Slany Aaals * ¥
LSl pnd o ghall TS~y jeafiosdll dnaladi* %%

TA Nl

pid (e Alie s LA Wy L e el g oS i) e B B el g cllls o5 P
(80-20, 60-40, 40-60, ) cruailyy s il Cauw g Al e Guilatie cilhala (4) il A ol ol gal
s S = S5l 20-80

Aaly By e d Gal 3 sl B ey ole (4) ﬂ@cui@&;awlcswlwﬁz
Aslaall Gy s 4 pad ol Aalsl oy Sl 0y ek pall

o3 CulS 13 Lad &3 el g SV gl cllagnd LAl SISy Aarall daglie jiod) G
kg detiall Ao glie Sla gail (ISO 179) il palt _faal aF . Aaaiie pe o Reaie cLRIA
O sl et (9,6,3) saddy 75% n 4y i Alabe Loale G b 28 ClS 2 Sl (Charpy)
ablall oS5 cle o e ilalh 4 deral e slie g 6L Gl ) gl 5 &l s Adebes
doads Ve p WY il fan Chagy L 85l Ao payg cilBIAY and 351 jadt Alabaall et sl

ALl 5 g s Sl il gt L gt 5 oy liial gy 533

642



	191.jpg
	190.jpg
	189.jpg
	188.jpg
	187.jpg
	186.jpg

