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ABSTRACT: In this study, the influences of polypropylene (PP) additive (varying from 20% to 80% wt) and low dose X-ray irradiation

(changing from 25 to 100 Gy) on the mechanical and dielectric properties of low-density polyethylene (LDPE) were investigated.

LDPE/PP film blends were prepared by hot press technique. While the highest Young modulus and tensile strength were observed for

the 20%LDPE/80%PP blend at 25 Gy X-ray irradiation, the same blend had the highest energy at break and percentage strain at

break values for 50 Gy X-ray exposure. These results also indicated a chain scission in the material. The differential scanning calorim-

etry curves also indicated a chain scission and crosslinking effects in the blends due to X-ray irradiation. Hence, the higher concentra-

tion of PP additive and exposure of low dose X-ray resulted in a polymer composite with high mechanical performance. On the

other hand, the dielectric investigations revealed that the 25 Gy X-ray irradiated 20%LDPE/80%PP blend may also attract attention

for capacitor applications due to its increased static dielectric constant and reduced dielectric loss. VC 2018 Wiley Periodicals, Inc. J. Appl.

Polym. Sci. 2018, 135, 46571.
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INTRODUCTION

In recent years, studies on the low cost, flexible, and good proc-

essed polymer composites with high dielectric constant have

been paying much attention for both industrial applications

and academic research.1,2 High-performance polymers, which

possess a low dielectric loss, high dielectric constant, and flexi-

bility, have attracted great interest due to their potential appli-

cations in numerous cutting-edge industries, including

microelectronics, aviation, and aerospace.3,4 Low-density poly-

ethylene (LDPE) composites are widely used in industry due to

their lightweight and excellent electrical, mechanical, and ther-

mal properties. The mechanical and dielectric properties of

LDPE polymer can be improved by reinforcing the polymer

matrix with fillers, such as polymers, fibers, or platelets.5,6 For

example, Khanam et al. investigated the effect of Al2O3 addition

to the flexible recycled LDPE. While the mechanical properties

of the recycled LDPE got worse due to the Al2O3 dopant, the

relative permittivity and dielectric loss increased. They explained

the decrease in the mechanical properties of LDPE/Al2O3 com-

posites with the occurrence of poor surface contact with the

polymer and agglomeration.7 Gaska et al. also researched the

mechanical and electrical properties of LDPE/graphene nano

platelets (GnP) composites. They showed that as the plane con-

ductivity decreases for the low concentrations of GnP, the

mechanical parameters such as Young’s modulus and tensile

strength decrease with GnP doping.8 On the other hand,

Sharma et al. reported that the dielectric constant of pure LDPE

decreases with cenosphere filling.9 Among the wide variety of

fillers and dopants, polypropylene (PP) has a special place in

the industrial sense. As is known, PP has been used as an indus-

trial polymer due to its feasible processing and chemical resis-

tance. The mechanical blending of LDPE and PP, if they result

in a combination of the mechanical performance of both com-

ponents, may be a more economical and easier method for gen-

erating new polymeric materials for particular applications.10,11

The mechanical properties of LDPE/PP blends have been stud-

ied by Shan et al. and Salih et al. The mechanical properties of

the blends of LDPE with the homogenous PP and block copoly-

mer PP have been investigated by Shan et al. They reported that

the tensile strength and elastic modulus of the blends monoton-

ically increase with increasing PP concentrations.12 Salih et al.

also studied the mechanical properties of LDPE/PP and HDPE/

PP polymer blends. They showed that the mechanical properties
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of LDPE and HDPE, except for elongation parameter, increase

with increasing PP dopant.13 In this context, the LDPE/PP poly-

mer blends have been investigated mostly in the context of their

mechanical properties but their dielectric properties have not

been investigated in details till now.

The interaction between polymers and ionizing electromagnetic

rays such as g-rays and X-rays also enabled us to obtain a poly-

mer and polymer composites with desirable mechanical and

dielectric properties. It is well-known that the interaction of

polymeric materials with ionizing radiation significantly changes

their physical, chemical, and structural properties and therefore

leading to the formation of reactive intermediates including

excited states, ions, and free radicals. In addition, knowing the

behavior of polymers after receiving high-energy irradiation is

of importance for an extensive approach to the lifetime predic-

tion of polymer materials in use.14 For example, g radiations

can result in significant modifications in the properties of poly-

mers being treated. These treatments have been known and uti-

lized broadly in the study of bio-applications, semiconductor

detectors, and polymer-based devices.15,16 The effects of ionizing

radiation on the molecular relaxation of polyethylene have been

the subject of recent publications. Suarez et al. reported that g

irradiation causes a crosslinking and chain scission in the polyo-

lefins/LDPE samples for the low and high doses of gamma rays,

respectively. The mechanical performance of the samples such

as hardness improved with increasing gamma doses.17 Sabet

et al. also studied the effect of electron beam irradiation on the

mechanical properties of LDPE. They observed an important

improvement on the tensile strength with increasing electron

beam doses. On the other hand, they did not find a significant

change in the dielectric constant and dielectric loss due to elec-

tron beam irradiation.18 Maysa investigated the influence of

gamma rays varying up to 250 kGy dose on the mechanical

properties of LDPE/bromobutyl composites. He showed that

the gamma rays-irradiated samples with rays have better

mechanical performance relative to pristine ones.19 Hence, it

has been revealed that there is no study in the scientific litera-

ture that examined both the dielectric and mechanical proper-

ties of the blend of LDPE/PP samples in the context of

application of low dose X-rays. From this point of view, this

work has been devoted to develop the mechanical and dielectric

properties of LDPE by both doping different rates of PP and X-

ray irradiation. The mechanical and dielectric properties of the

blends have been analyzed by stress–strain tests and impedance

spectroscopy measurements, respectively.

EXPERIMENTAL

Materials

LDPE [Product #: I22-19T; melting point of 105 8C, density of

0.919 g/cm3, and melt flow index of 22 g/10 min (190 8C/2.16 kg)]

and PP [Product #: MH418; melting point of 163 8C, density of

0.905 g/cm3, and melt flow index of 4.7 g/10 min (230 8C/2.16 kg)]

have been obtained from Petkim Industry (Turkey).

Preparation of LDPE/PP Thick Films

In this work, LDPE and PP powders have been mixed with dif-

ferent PP (20%, 40%, 60%, and 80%) concentrations. LDPE

and LDPE/PP composites have been prepared by a hot press

process. Hot press procedure involved a pre-heating step for 20

min at 413 K and 433 K for pure LDPE and LDPE/PP compo-

sites, respectively, followed by compression for 10 min at the

same temperatures under 15 MPa pressure. Finally, homoge-

neous films have been obtained for each melting mixture. At

the end of the hot press process, thick films have been cooled

in the flow of cold water. While the thicknesses of the samples,

measured by using a Mitutoyo micrometer, were varying between

72 and 105 mm, the diameter of the samples was 24 mm.

X-ray Irradiation Procedure of the Thick Films

The radiation has been generated for each film on a Linac (Var-

ian TrueBeam STX 2.0) using nominal energies as 6 MV X-rays.

A fixed-beam geometry has been used at 08 angle, employing

one beam blocked field. The irradiation has been made at SAD

(Source Axis Distance) of 100 cm and 40 3 40 cm2 field size

using solid water phantom. Films have been placed in 1.5 cm

depth at solid water phantoms. At first, the films have been

irradiated 2500 MU for 25 Gy since linac has been calibrated 1

cGy/MU at maximum dose depth. Then, 5000 MU and 10,000

MU have been used for 50 and 100 Gy, respectively. A 600 MU/

min has been chosen as a static dose rate for each irradiation.

Structural Characterization of the Thick Films

Fourier-transform infrared (FTIR) spectrum of each composite

has been obtained by a Spectrum 100 FTIR spectrometer (Per-

kin Elmer Inc., Waltham, MA) operated in transmission mode

with the spectral region from 4000 to 600 cm21.

Characterization of Mechanical Properties of the Thick Films

The mechanical response of the thick films has been evaluated

by using “Lloyd Instruments LF Plus Single Column Universal

Materials Testing Machine” with a crosshead speed of 50 mm/

min at 23 6 3 8C.

Characterization of Dielectric Properties of the Thick Films

The dielectric spectrum of the samples has been determined by

HP 4194A Impedance Analyzer between 100 Hz and 15 MHz

frequency with a high accuracy of 0.17% at room temperature.

The samples have been placed between two gold electrodes. The

diameters of the electrodes were 20 mm. The experimental

results have been transferred to a computer with GPIB data

cable and simultaneously recorded by the computer.

RESULTS AND DISCUSSION

FTIR Spectrum Analysis of the Thick Films

Figure 1 shows the FTIR spectra of the LDPE, PP, and LDPE/

PP samples which have been cut out from the films. The trans-

mittances of irradiated LDPE and PP have been compared with

the transmittance of non-irradiated material.

For the pure LDPE [Figure 1(a)], the characteristic double

strong peaks at 2914 and 2848 cm21 correspond to asymmetric

stretching vibration of CAH groups and the symmetric stretch-

ing vibration of CAH. The peak at 1463 cm21 indicated the

CAH bending deformation vibration in CH2 groups. The

medium peak at 1377 cm21 also indicated the CH3 symmetric

deformation. The sharp peak observed at 718 cm21 corresponds

to the characteristic CAC rocking vibration of long chains of

CH2 groups.20,21
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The characteristic strong peaks between 3000 and 2800 cm21

indicate the asymmetric CAH stretching vibrations and the

symmetric CAH stretching vibrations in CH3, CH2, and CH

groups for the pure PP [see Figure 1(b)].22 The strong peak

at 1455 and 1376 cm21 also indicated the asymmetric and the

symmetric scissoring vibrations of the methyl group (CH3),

respectively.23 The peak observed at 1167 cm21 corresponds

to the CAC chain stretching, CAH wagging, and CH3 rocking

vibrations. The sharp peaks at 997, 973, and 899 cm21

showed the CH3 rocking and the CAC chain stretching vibra-

tions. The peak at 840 cm21 also showed the CH2 rocking

and the CACH3 stretching vibrations. The medium peak

observed at 809 cm21 indicated the CAC stretching and CH2

rocking.24–26

Figure 1. FTIR spectra of (a) pure LDPE, at different X-ray irradiation doses, (b) pure PP, at different X-ray irradiation doses, (c) LDPE/PP blends for

100 Gy X-ray irradiation, and (d) 40% and 60% PP additive LDPE/PP blends at different X-ray irradiation doses. [Color figure can be viewed at

wileyonlinelibrary.com]
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No significant differences have been observed between the FTIR

spectra of non-irradiated (i.e., pristine) blends while some

minor differences in the intensity and transmittance have been

recorded after irradiation. When the influence of PP additive on

FTIR spectrum of LDPE is examined, it has been observed that

the characteristics LDPE peaks are predominant for the LDPE/

PP blends with low PP additives. As expected, the characteristic

FTIR peaks of PP became more prominent for LDPE/PP blends

with higher PP additives [Figure 1(c)]. Depending on the con-

centration of the additive made, small deviations occurred in

the characteristic peaks of LDPE and PP [Figure 1(d)]. Similar

to pure LDPE and PP, the X-ray radiation did not cause a sig-

nificant change in the FTIR spectrum of the blends. Some small

differences in the percentages of intensity and transmittance

occurred due to X-ray irradiation. The minor change in the

intensity and transmittance of these peaks implied the occur-

rence of chain scission and crosslinking.27

Differential Scanning Calorimetry Analysis of the Thick

Films

Differential scanning calorimetry (DSC) curves of the samples

were obtained by Perkin-Elmer DSC 8500. Samples with masses

of approximately 1.7–2.1 mg were heated from 20 to 200 8C at a

rate of 10 8C/min in order to eliminate the thermal history,

cooled to 20 8C at the rate of 10 8C/min, and then re-heated and

re-cooled under the same conditions mentioned earlier. Three

different samples were analyzed for each sample. The melting

and crystallization data were determined from the second scan.

The DSC heating and cooling curves obtained from the second

scan are shown in Figure 2. The influence of X-ray irradiation

on the heating and cooling curves for pure LDPE and pure PP

are shown in Figure 2(a,b), respectively. Additionally, the impact

of X-ray irradiation doses on the heating and cooling curves of

the composite which includes 80% PP additive is given in Fig-

ure 2(c).

As shown in Figure 2(a,b), pure LDPE and PP exhibit two sin-

gle peaks observed at the heating and cooling process which

correspond to the melting and crystallization behaviors of the

samples. On the other hand, the LDPE(20%)1PP(80%) blend

displayed two double peaks that represent their composite

nature [see Figure 2(c)]. The small low-temperature melting

and crystallization peaks observed for the composite verified the

presence of the low concentration of LDPE in the composite.

Some characteristic temperatures including melting and crystal-

lization temperatures, Tm and Tc, and the melting enthalpy (i.e.,

heat of fusion), DHm were derived from DSC curves and listed

in Table I. As is known, melting temperature depends on the

crystalline properties of the polymer and the melting enthalpy

is defined as the amount of the crystalline phase with respect to

the total mass of the polymer (crystallinity degree). In Table I,

while Ti is the initial temperature of the melting peak, Tf is final

melting temperature. DT is known as the melting temperature

range and defined as the difference between Tf and Ti. The

melting temperature, Tm, was taken as the maximum of the

endothermic peak. The melting enthalpy, DHm was also calcu-

lated from specific heat capacity, DCp. The crystallization

Figure 2. The DSC heating and cooling curves for (a) LDPE(100%)1PP(0%), (b) LDPE(0%)1PP(100%), and (c) LDPE(20%)1PP(80%) samples

between 0 and 100 Gy irradiation conditions. [Color figure can be viewed at wileyonlinelibrary.com]
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temperature Tc was determined from the maximum value of the

exothermic peak.

As shown in Table I, the pristine LDPE and PP have the melting

temperatures of 104.63 and 162.03 8C which are consistent with

their catalog melting information given in “Materials” Section.

A slight increase in the melting point of pure LDPE was

observed due to X-ray irradiation. However, the crystalline tem-

perature of Tc almost did not affect due to irradiation process.

This behavior can be associated with the small amount of

enhancement of the crystalline properties of the LDPE due to

X-ray irradiation. On the other hand, the temperature of the

pure PP decreased due to 100 Gy X-ray irradiation. The slight

decrease in Tm point suggests a minor degradation caused by

chain scission.28 Since molecular modifications induced by ion-

izing radiation occur mostly in the amorphous regions and ion-

izing radiation at low doses does not make a considerable

change in the crystalline properties of the polymer, pure LDPE

and pure PP showed a minor degradation due to low dose X-

ray irradiation. A remarkable modification in the amorphous

region can be observed with the introduction of irregularities in

the crystalline nature of the polymer due to the occurrence of

crosslinking and degradation. According to Spadora et al., such

modifications (i.e., degradations) manifest itself as a decrease in

both Tm and DHm values in the DSC curves.29,30 According to

Table I, LPDE(20%)1PP(80%) composite achieved a decrease

in both Tm and DHm values at 25 Gy X-ray irradiation. For the

higher X-ray irradiation doses, the blend displayed higher Tm

and DHm values. Hence, this behavior of the LDPE/PP blend

for the 25 Gy irradiation dose may the associated with the

result of crosslinking and chain scission.31 From this point of

view, it was suggested that 25 Gy X-ray irradiation process may

have a critical positive role on the improvement of mechanical

performance of LDPE(20%)1PP(80%) blend.

Mechanical Analysis of the Thick Films

The effects of dopant and low dose X-ray irradiation on the

mechanical properties of the LDPE have been investigated by

using stress–strain curves. As is known, stress is defined as the

force per unit area of the sample and strain is the measure of

the change in the sample length.

While the effect of the PP additive on the pure LDPE’s mechan-

ical response has been shown in r 5 f(E) curves given in Figure

3(a), the influence of X-ray exposure on the mechanical proper-

ties of some of the LDPE/PP blends have been depicted in Fig-

ure 3(b–f). Additionally, the tensile strain and stress data at

break are given along with the related standard deviation values

in Figure 3.

Figure 3 shows the typical stress–strain curves of semicrystalline

thermoplastics. These curves have four characteristic behaviors:

elastic, initial necking, cold drawing (plastic) regions, and frac-

ture point.32 As shown in Figure 3(a), adding a higher concen-

tration of PP to LDPE increased both the tensile strength,

which is a measure of a material to withstand a tensile force

and toughness property, which is the ability to absorb energy

and undergo extensive plastic deformation without rupturing.

On the other hand, X-ray irradiation did not cause an improve-

ment of the mechanical response of pure LDPE expect for 25

Gy. As shown in Table I, the DSC results of LDPE revealed that

100 Gy X-ray irradiation causes only a slight increase in the

melting point of LDPE which does not make any considerable

change in the crystalline property of the LDPE. Hence, any

remarkable change in the tensile properties of LDPE was

obtained due to X-ray irradiation. As is seen from Figure 3(b),

25 Gy X-ray irradiation only increased the fracture stress with

respect to pristine LDPE. On the other hand, 25 Gy X-ray irra-

diation enhanced the mechanical performance at the break of

the LDPE/PP composites [see Figure 3(d–f)].

Young’s modulus, tensile strength, percentage strain at break,

and energy at the break parameters have been determined by

using r 5 f(E) curves of all samples. The changes in the Young

modulus, tensile strength, percentage strain at break, and energy

at break values due to PP addition and X-ray exposure have

been summarized in three-dimensional graphics given in Figure

4(a–d), respectively.

As shown in Figure 4(a), the highest Young modulus of 102.21

MPa due to PP additive has been achieved for the 40% PP

doped LDPE composite. On the other hand, the maximum

Young modulus of 172.93 MPa due to X-ray exposure has been

obtained for the 25 Gy X-ray irradiated 80% PP added LDPE

composite. While the 80% PP additive concentration resulted in

the raise of the tensile strength to 34.75 MPa, 25 Gy X-ray irra-

diation to the same blend (20% LDPE/80% PP) increased the

tensile strength to its maximum value of 37.60 MPa [see Figure

Table I. Characteristic Temperatures, Specific Heat Capacity and Melting Enthalpy for the Samples Derived from DSC Spectra

Sample Ti (8C) Tf (8C) Tm (8C) DT (8C) DCp (j/g 8C) DHm (j/g) Tc (8C)

LDPE(100%)1PP(0%) 0 Gy 86.94 115.10 104.63 28.16 4.389 123.59 92.08

LDPE(100%)1PP(0%) 100 Gy 86.83 112.71 104.75 25.88 4.405 114.00 92.07

LDPE(0%)1PP(100%) 0 Gy 140.77 171.75 162.03 30.98 1.415 43.84 117.43

LDPE(0%)1PP(100%) 100 Gy 139.32 171.75 161.83 32.43 2.050 66.48 117.63

LDPE(20%)1PP(80%) 0 Gy 143.49 171.39 161.45 27.90 2.824 78.79 118.01

LDPE(20%)1PP(80%) 25 Gy 142.58 171.93 160.60 29.35 1.387 40.71 117.27

LDPE(20%)1PP(80%) 50 Gy 135.05 171.15 161.78 36.10 2.364 85.34 117.65

LDPE(20%)1PP(80%) 100 Gy 137.15 177.00 162.12 39.85 2.624 104.57 118.07

The melting points of the blend were determined from the main melting peak.
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4(b)]. Moreover, 25 Gy X-ray irradiation increased the tensile

strength of all pristine samples. The tensile strength perfor-

mance of the 25 Gy X-ray irradiated sample is also in good

agreement with the DSC results of the blend given in Table I.

Since observation of the decrease in Tm and DHm values of the

LDPE(20%)1PP(80%) blend makes the blend high mechanical

performance material. Since X-ray irradiation process increased

the tensile strength values for all samples, it was deduced that

X-ray irradiation may cause a degradation of the polymers

which results in a chain scission. Because, as the chain scission

occurs, the average molecular chain length of the blends

decreases that enables a production of crystallites in the blends

which yield an increase in the degree of crystallinity of the sam-

ples. Among all pristine samples, the highest percentage strain

at break has been observed for the 20% LDPE/80% PP compos-

ite. Furthermore, it has been revealed that the percentage strain

at break value increased to its highest value for the 50 Gy X-ray

irradiated 20% LDPE/80% PP composite [see also Figure 4(c)].

Furthermore, as shown in Figure 4(d), the X-ray irradiation

process resulted in the highest energy at break values for the

pure PP under the influence of 25 Gy irradiation. On the other

hand, among all irradiated samples, the highest energy at break

Figure 3. (a) The load–extension curves of the samples at 0 Gy. The r 5 f(E) curves under 0, 25, 50, and 100 Gy X-ray exposure for (b)

LDPE(100%)1PP(0%), (c) LDPE(80%)1PP(20%), (d) LDPE(60%)1PP(40%), (e) LDPE(40%)1PP(60%), and (f) LDPE(20%)1PP(80%) samples.

[Color figure can be viewed at wileyonlinelibrary.com]
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value has been recorded for the 80% PP doped LDPE composite

at 50 Gy X-ray irradiation dose. In this context, it has been

revealed that the specimens exposed to X-rays have become less

fragile than pristine ones.

Dielectric Analysis of the Thick Films

The frequency dependence of the dielectric properties of the

materials is often presented in terms of complex dielectric con-

stants. The frequency dependent complex dielectric constant

E*(f) is defined by

E�ðf Þ5E0ðf Þ1iE00ðf Þ (1)

where E0ðf Þ and E00ðf Þ represent the real and imaginary compo-

nents of the complex dielectric function, respectively. The real

and imaginary components of the complex dielectric function

have been calculated by the following relations

E05
Cd

AE0

(2)

E005
Gd

AE0

(3)

E005E0tan d (4)

where C is the capacitance, G is the conductance, and tan d is

the loss tangent. The parameters A and d are the active surface

area of the electrodes and the thickness of the samples, respec-

tively. The frequency dependences of the real and imaginary

parts of the complex dielectric function for the samples with

different PP contents for zero Gy X-ray exposure have been

shown in Figure 5.

As shown in Figure 5, PP doping decreased the magnitude of

the real component of the complex dielectric function. The low-

est E0 has been obtained for the 40% PP doped LDPE blend.

According to Figure 5(a), the real parts of the complex dielectric

function of pure LDPE and its blends were independent of fre-

quency between 100 Hz and a few MHz. We called this fre-

quency independent E0 as static dielectric constant. The upper

limit of the frequency independent behavior of E0 was extended

by PP doping from 1.33 to 2.24 MHz except for 80% PP added

blend. On the other hand, the imaginary component of the

complex dielectric function considerably decreased with the

40% and 60% PP doping concentration at high frequencies [see

Figure 5(b)]. In addition, it has been observed that the relaxa-

tion peak shifted toward the higher frequencies relative to pure

LDPE for the additive concentrations of 40% and higher. More-

over, since the relaxation frequencies, at which the maximum

dielectric loss has been detected, was between 3 and 10 MHz,

the relaxation process can be considered as orientational/dipolar

relaxation.

Figure 4. The influence of PP additive and X-ray irradiation on (a) The Young’s modulus, (b) tensile strength, and (c) percentage strain at break, and

(d) energy at the break for all samples. [Color figure can be viewed at wileyonlinelibrary.com]
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Figure 5. The frequency dependences of the (a) real and (b) imaginary components of the E* of each sample for 0 Gy. [Color figure can be viewed at

wileyonlinelibrary.com]

Figure 6. The influence of X-ray irradiation on the E0 versus frequency and E00 versus frequency curves for (a) LDPE(100%)1PP(0%), (b)

LDPE(80%)1PP(20%), (c) LDPE(60%)1PP(40%), (d) LDPE(40%)1PP(60%), and (e) LDPE(20%)1PP(80%). [Color figure can be viewed at wileyon-

linelibrary.com]
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The influences of X-ray application on the dielectric properties

of the samples have also been investigated. The frequency

dependences of the dielectric parameters for the samples under

the influence of various X-ray doses have been shown in Figure

6(a–d).

As is seen from Figure 6(a), application of low dose X-ray radi-

ation to pure LDPE in the order of 25 and 100 Gy decreased

both the E0 and E00 parameters for the low and high frequencies,

respectively. On the other hand, the increase in E0 with increas-

ing X-ray dose for the blends can be explained by the occur-

rence of the ionization or excitation of the electrons in atoms

or the displacements of atoms for their original equilibrium site

to neighboring lattice sites. The last situation also provides the

existence of freely moving or partially bonded charge carriers to

some trapping centers in the composite material medium.

Hence, application of low dose X-ray to the LDPE/PP compo-

sites may cause a crosslinking or chain scission in the material.

On the other hand, the increase in the magnitude of the dielec-

tric loss peak with X-ray irradiation indicated a crosslink defor-

mation in the blends.33 Moreover, the samples including pure

PP exhibited a sharp and high-intensity dielectric loss peak

which points out a molecular vibration. Especially, it has been

observed that the dielectric loss peak becomes very sharp and

high for 40% PP doped LDPE blend as the X-ray irradiation

dose increases.

CONCLUSIONS

In the present work, the LDPE/PP blend polymer thick films

have been prepared with different weight ratios of PP varying

from 20% to 80% by hot press technique. Then, the samples

have been exposed to the low dose X-rays varying between 25

and 100 Gy. The microstructure of the samples including the

pristine and irradiated ones has been analyzed by FTIR meas-

urements. Tensile properties such as Young’s modulus, tensile

strength, percentage strain at break, and energy at break values

have been measured by using r 5 f(E) curves. The dielectric

properties such as static dielectric constant and dielectric loss

have been determined within 100 Hz to 15 MHz frequency

interval by complex impedance measurements. It has been

understood that the higher concentration of PP additive (80%

wt) and X-ray irradiation dose of 25 Gy play a significant role

in the mechanical properties as well as dielectric properties of

the LDPE. It has been revealed that the 25 Gy X-ray irradiated

20%LDPE/80%PP composite may be suggested as a promising

dielectric material with high dielectric constant, reduced dielec-

tric loss, and high mechanical performance for the capacitor

applications.
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