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Abstract:

The mechanical properties of (HDPE - ash of palomds) composites were studied. The range of added
powder of ash of palm fronds has the values (0%, 2% 3%, 4%, 5%, 7.5% and 10%) of polyethylenegivei
and the best ratio was (10 %). The mechanical ptiegeof (HDPE / ash of palm fronds) compositesewer
analyzed as a function of the added powder amodihtprepared composites showed improved powder
dispersion in the high density polyethylene matfikore composites displayed lower elongation of krea
compared to pure HDPE. The results lead to thastiength at breaks will be affected little tilletipercentage
(3%) is (6.8 Mpa), and increased after that wittréasing the percentages, also indicate a lowergwung's
modules (Young modulus) which at the percentage).(3%e highest value of the proportional limit waken
the proportion of the added polymer (2%) is (434)2while the less proportion limit of which (372 M} the
percentage is (4%).

Keywords. polymer, Mechanical properties, Ash of palm frond2plymer composites; high density

polyethylene, Fillers.

1. Introduction

Polymer composite is a combination of a p@ymatrix and a strong reinforcing phase mater@idiller.
Polymer composites provides desirable propertieavaifable in matrix or filler materials alonel]]
Polyethylene in its many resin grades and densitieby far the most widely used plastics in therldiolts
relatively low cost, when compared to other conuiaplastics such as Polycarbonate and Nylon,isndide
range of material properties have facilitated thibzation of polyethylene (PE) in many product &pations
and manufacturing processgs[Polyethylene is the most widely used among tlograstics, especially for
packaging and construction applications. Polyetig/les used in construction materials for home &limgs,
domestic and industrial buildings, appliances, itahrand transportation vehicle%4]. Polyethylene (PE) is one
of four most popular thermoplastics in the worldisi generally divided as densities to low, middled high
density polyethylene (HDPEJ. High density polyethylene is an important comoied polymer and it is
widely used for different engineering applicatid@d}s| HDPE is a highly flammable compound, Finding a
method to reduce the flammability of HDPE is ofajrscientific interest to researchers and induségause of
the wide and varying uses of polyethylene todhyfligh density polyethylene (HDPE) is a commoditlymer
broadly used for many industrial products. Onehef nost demanding applications of HDPE is the pctdo

of pipes and fittings for the transportation of @rabr gas under pressuré].[ Mechanical properties depend
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strongly on the chemical as well as on the supeleecntar structure of the polymeric material, frohet
mechanical properties is a stress - strain curdbepolymeric materialg]. Mechanical properties of polymeric
materials are important for nearly all applicatiansindustry, technology, and the household. Paldity,
stiffness, strength, and toughness are decisivgepties in many usedj. Studied Nadhim A. Abdullah and et al,
Mechanical properties for a Polymer material reioéonent with husk of rice composites. The obtairesililts
showed that the maximum observation increase imgauodulus (797 Mpa) is (25%) and the best addid ra
was (25%) of HDPE weight which gave Proportionalit (155 N) L0]. Studied Nadhim A. Abdullah et al. the
mechanical properties of high density polyethyldR®PE) modified with local cheap fillers. The olted
results showed that the adding of sawdust ase fil HDPE decreasing the elongation by 80% redatiivits
original value were this decrease was rapidly lierfrange (5%-25%) and explained in the term afrdasing
the polymeric chains distancgl]. Studied Iftekhar Ahmad et allZ], Mechanical Properties of Fly Ash Filled
High Density Polyethylene, we results obtained Téwsile strength could be increased by up to 22%diyg
14 um fly ash particles. Better strength might kpeeted by using further reduced size of fly ashigas.
Tensile modulus increased with fly ash concentratiith about 160% increase at 40% filler. TenslEngation
drastically reduced at fly ash concentration gmelian 10%. The K. Naresh Kumar et &3]} we Studied
Experimental Investigation on Mechanical PropertidsCoal Ash Reinforced Glass Fiber Polymer Matrix
Composites, The obtained results showed that thenman tensile strength is obtained for 20 % (wejighit
coal ash among all the different weight percentagied maximum flexural strength is obtained for 16 %
(weight), the maximum Compression strength is aoleifor 12 %(weight). Arijit Patra, et all4], Investigation
on Mechanical and Physical Properties of Fly Asimfeeced Epoxy Resin Composite, From the experialent
observation it has been found that the toughnedshardness maximum for 40% fly ash contained coitgos
but tensile strength is better for 30% fly ash basemposite. The aim of this study is to find du¢ effect of

adding of the ash of palm fronds rice on mecharpecaperties of polyethylene.

2. Experimental:
2.1. Materials:

This research used high density polyethyldfiBRE) as the basis of material, with product by geaeral
company for petrochemical industries (Basra-Irag}hie form of powder, and Table (1) shows somehef t
characteristics of this pure polymer used in thisearch. Ash of palm fronds which is used as aralafillers
with polymer in this research was protected inepstprocessdp], after cut into the palm fronds small pieces, it
was completely burned in air, then the product@shder filtering by candidate wired equal to orsléisan (75
um) to receive a fine and homogeneous powder.

Table (1) some of the properties of High densitpalyethylene

Property HDPE
Trade Name Scpilex (M624)
Melt Index 5-7 (g/10 min)

Density 0.961 (g/cr)
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2.2. Preparation of composites.

Ash of palm fronds was mixed with HDPE by using xemi 600 instrument attached to Haake Rehochard
under the following conditions; mixing time 15 mtes in 160°C temperature and mixing velocity 50 RPbY
using the cross section (mixer 400) with descriptl® R.P.M, 60°C for 10 minutes. The final mold gwot is
introduced in a laboratory compress under 5 tork7&t°C for 3 minutes in a square frame. The presthen
rises gradually up to 15 tons for 10 minutes ane@rathis period the sample were cooling to reaabhnro
temperature. Samples dumbbell in shape were prégaremeasuring the mechanical properties by utireg
Zwick Rell instrument. Figure (1) shows a photodrayb the sample of the dimensions of the dumbbeped

specimens.

Figure (1) Photograph of the tensile specimen coupmensions centimeters.
2.3. Mechanical testing.
A universal testing machine Zwick Rell (2.5 KN) wased.The tensile modulus was calculated as the ratio
of stress to elastic strain in tension for bothepamd modified polyethylene.
The tensile properties were tested according tABEM Standard D-638: Standard Test Method for flens
Properties of Plasticsl§]. A photograph (Figure (2)) showing a mechanicaasuring device (Tensile), the
sample thickness is (2.4 mm) and the weight raifasach sample. The tensile strength Q was catmlilay the

following equation 17]:

Q=F/A (Nmf) (1)
Where:
F = force (N) .

A =sample section area (fim
(Young's modulus) Y = stress/strain .....c.....(2)
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Figure (2) a photograph showing a mechanical meagdevice (Tensile).

3. Results and discussion

Figures(3,4) the relation between the Stress at yield and StaéBreak with a percentage added to the
polymer, shown in figure (3) The behavior of strasbreak begin the low effect when percentage (GPihe
additive, and then to increase to (35 MPa) wherpthreentage (2%) for tensile strength at break(8id®2 MPa)
with Stress at yield, and we note that Stress @llyand Stress at Break decreases when you iectbas
percentage of added the Ash of palm fromden the percentage (3%) and the behavior of wissiength at
yield increase when the percentage (7.5%).This shihat the Ash of palm frondsorks to improve the
property hardness at percentage(10Pyure (5) the relation between the percentage of elongadiobreak
with the concentration of additive, the elongatafrthe polymer begins at the percentage (1%) ofpibigmer
pure (6.7%) and then decrease when the percerei is (6.2 %), which is a polymer few flexibilignd has a
hardness high thereby acting Ash of palm fronddiltdhe spaces between the chains main polymeiteiin
movement of the chains and thus less elongationtteem increases until it reaches the maximum vadubem
when the ratio (3 %) is (6.7 %), and the polymeewlthis ratio high flexibility and low hardness,dathen
decrease when the percentage (10%) is (2126)polymeric chains that are not constrained by bayfree
movement as a result of lack of homogeneity of ritigture, including the nature of the Ash of palmorids
characterized by rigidity, which in turn increase tstiffness of the polymer and reduce elongatimmeiased
concentration of additive and worked to increagedtnsity of the polymeFigure (6) shows the effect of Ash
of palm fronds on modulus of elasticity ( Young mt) which is known as a proportion of stress to
elongation for solids only, shown in figure incseayoung modulus progressively with increasing eotration
of additive and this leads Ash of palm fronds usvtoks elongation of the polymer, and probably ek the
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decline in the Ash of palm fronds when the peragmtél%) of the additive to the heterogeneity of inedel

although the mixing models have been in the sammmistances, and this indicates that the polymerthea
recipe high flexibility and decrease in hardnesthist percentage, the maximum value to them whematio (10

%) is (1048.15 MPa), while the ratio (1 %) is (32MPa).Figure (7) shows the proportional limit(A yield
strength or yield point of a material is definedengineering and materials science as the stresfiah a

material begins to deform plastically. Prior to theld point the material will deform elasticallpa will return

to its original shape when the applied stress moked) with percentage added Ash of palm frotaghe

polymer, the highest value was when the proportibthe added polymer (2%) is (431 N) as it will &iethis

rate homogeneity strong between Ash of palm fronil chains of polymeric polymer while less propont

limit of which (352 N) at the percentage (7.5%)darobably explains the decline in the Ash of p&londs

when the percentage (7.5%) of the additive to #terogeneity of the model although the mixing medelve

been in the same circumstances.

Conclusion:

The natural filler like Ash of palm frondsrcde added in form of powder filler where theireeff on
mechanical properties depends on the concentrafibis effect on the mechanical properties due t® th
functional groups and the ability of ash of palmnids improve the mechanical properties and incréase
strength by increase the binding between the ffllactional groups and the polymer. The ash of p&bnds
used as filler in this study improves the mechdnicaperties (stress - strain) and the best resuitts 2-10%
content, the changing of added ash of palm fromd® rcertainly made a big changes to those mechhnic
properties like stress- strain, toughness and eliony due to the type of interaction between thémers

chains. HDPE with (10%) ash of palm fronds is reg@nded for industrial applications.
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Figure (4) Stress at Break and Ash of palm frottISRE composites.
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Figure (3) Stress at Yield and Ash of palm frond®PE composites.
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Figure (5) Elongation at break and Ash of palm é®AHDPE composites.
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Figure (6) Young modulus and Ash of palm fronds FHDcomposites.
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Figure (7) relation between the proportional liamid Ash of palm fronds -HDPE composites.
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