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Abstract 

Flay ash containing from metals and metal oxides can be add as a filler in resin composite to solve some problems, 
such as increase the strength and flexibility of resin or to improves properties, this is the aim of this project, therefore 
several ratios 0.0005, 0.001, and 0.0015 to prepared 40 samples, depth of cure, hardness, compressive strength, and 
XRD teste valuated as a physical tests, also enzyme Amylase and PH in the saliva as a biological effects of these fillers 
in resin composite. The results illustrated Depth of cure (mm) without fly ash and with the filler in larger ratios 
increase (from 2.9 to 3,7) because the addition of fly ash in a different ratio allows a large number of monomer 
converse where the presence of fly ash in a homogeneous manner between the primary atoms widens the 
interconnecting distance of the crystal lattice and thus allows light cure to perform polymerization process perfectly, 
Hardness in (Mpa) unit of inner (from 76.93 to 86.2), average compressive strength (Mpa), (153 to 220), XRD test 
show simple different in crystals structures, then both PH test and enzyme amylase activity in saliva prove non-
toxically resin composite. 
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Introduction 

Light activated resin composites are widely used in 
restorative dentistry today, but there are many 
problems on it such as shrinkage and strength 
therefore the purpose of the present study to 
investigate the direction of these by adding fly ash 
to there sin composite [1]. Fly ash is collection by 
electrostatic physical phenomena coal by product 
of combustion, which accumulates due to 
precipitation of the thermal power plant from flue 
gases contain different percent's of oxides of iron, 
silica, calcium, alumina, magnesium and so for. Also 
many elements such as Ti, carbon, Mg, so for [2]. 
Therefore the fly ash chemical contains as showing 
in table (1). 
One of the disadvantages of using the the resin 
composite is reduce the depth of cure and despite 
the development of the use of different types of 
light, but the problem has been qualified, but after 
the use of fly ash, an improvement in the fill of the 

new bullish neighborhood was measured after the 
removal of the part of the unlocked of the thief by 
micrometer. [3] hardness can be define as a 
resistance of the surface of material to force. To 
evaluate functioning of the filler, Vickers way, it has 
used patterns like disks with diameter (6mm) and 
thickness (2mm)[4]. 
Table 1. The fly ash chemical contains 

Contains Percent's  %  
Fe2o3 2.64 
Al2o3 2.80 
R2o3 5.44 
Sio2 13.40 
Cao 37.97 
So3 9.83 
Tes 78.12 
Mgo 1.68 
Total  85.14 
L.O.I 18.50 
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It is demanded to decide its compressive strength 
because most forces exposed to the filler inside the 
mouth are compressive forces, so it is very 
necessary for the filler to have a compressive 
resistance equaling that of the tooth or more than 
it. Compressive strength are affected by several of 
catachresis  like the size of fillers, type of composite 
loading resulted from fillers and changes of curing 
operation. compressive strength because most 
forces exposed to the filler inside the mouth are 
compressive forces, so it is very necessary for the 
filler to have a compressive resistance equaling that 
of the tooth or more than it.In order to measure the 
compressive strength , samples have prepared in a 
diameter (3mm), thickness (6mm)[5] . The general 
examination set has used in compressive strength 
testing and the kind of set which had used 
(Microcomputer Controlled Electronic Universal 
Testing Machine) with capacity (5 KN), to perform 
the last mechanical test XRD must be crashed the 
resincomposites to the powder and performed to 
show the crystals structures. pH is the 
measurement that indicate the fluid was neutral, 
alkaline oracidic [6]. ApH. of fluids less than 7 acids 
and if higher than 7 alkaline solutions or bases, 
finally a pH.equal to 7 is neutral [7]. The pH 
indicator use to measured pH of any solution.Also 
can use The PH value in the blood as indicator 
oxygen the blood if decrease in hemoglobin when 
its less[8]. The enzyme Amylase hydrolysis 
Enzymes, It breaks down the clonidine bonds in the 
alpha (4-1) sites of the starch and the glycogen [9]. 
The enzyme cannot break down the Glycosidic 
bonds of type (6-1) located at the junction points in 
the amylopectin structure[10]. The optimal pH of 
the human enzyme (Optimum PH) is (6.0-7) within 
temperature (37°C). The activity of this enzyme 
continues to (50°C). The gland of salivary contain 
alpha-amylase, beta-amylase and gamma-amylase, 
where it's found in humans and pancreas as well as 
some mammals[11]. 
 
Materials and Methods 

The light type Composan LCMused as light curing 
on shade A2from the Neumunster-Germany 
(PROMEDICA Domagkstr 24537) as aComposite of 
Microhybridused in all samples of both groups in 
periods of exposure (10 Sec) were measured 
according to criteria (ISO 4049 ⁄  2000). Many 
fillers had been used in this field to get enough 
polymerization ,fly ash adding on this composite 
with three ratios of the fillers was then put in 
templates to be cured by light with periods of 

exposure 10 seconds  except with its filler, so the 
filler does the required of enhancement of qualities. 
The team of SaadiShirshabThiab made threetype of 
hollow cylindrical from stainless steel as a matrix 
used in this study , these matrix use to prepare 40 
samples in all tests suitable to the container of 
hardness and the compressive strength 
instruments as the following dimensions[12]:-  

1. The matrix of hardness examination made 
samples in thickness 2mm by hollow 
cylindrical from stainless steel length 10mm 
and diameter 6mm with iron stick the 
samples out it.  

2. The matrix of compressive strength 
examination made samples in thickness 
2mm by hollow cylindrical from stainless 
steel length 6mm and diameter 3mm with 
iron stick the samples out it. 

3. The matrix of depth of cureexamination 
made samples in thickness 2mm by hollow 
cylindrical from stainless steel length 8mm 
and diameter 6mm with iron stick the 
samples out it. 

May different types of biological responses for 
biomaterials are produced [6], such as Exposure to 
body fluids can lead to deterioration or corrosion of 
substances within the oral cavity or the permeation 
of the teeth or alternatively the oral environment 
may interact with substance's to release cytotoxic 
or harmful components [7]. Many filler can causes 
many abnormal functions such as hormonal 
disorders, cardiovascular disease, pharynx, 
immune and reproductive disorders [4]. In 
addition, there are factors that affect the fillings 
inside the mouth,pH  of saliva and the Alpha 
Amylase[8] . Dietary habit is still the major factor 
causing dental caries as related with enzyme in oral 
cavity will induce lowering of pH value[9].Amylase 
is the main digestive enzyme that works on starch 
or glycogen and is present in plants, animals, 
bacteria and fungi[10]. 
 
Result 
Table 2. Depth of cure (mm), without fly ash and with the filler in 
ratios 0.0005, 0.001, and 0.0015 at exposure time 10 seconds. 

Samples 
Number of 
Sample 

DOC(mm) 

without fly ash 10 2.9 
with 0.0005 fly ash   10 3.2 
with, 0.001 fly ash 10 3.5 
with 0.0015 fly ash   10 3.7 
Table (2) show enhancing the depth of cure for all 
new resin because the addition of fly ash in a 



NeuroQuantology | May 2020 | Volume 18 | Issue 5 | Page 96-100 | doi: 10.14704/nq.2020.18.5.NQ20174 

Nihad Abdulameer Salih, Mechanical and Biological Effect for Adding Fly Ash to the Resin Composite 

eISSN 1303-5150 
 

www.neuroquantology.com 
 

98 

different ratio allows a large number of monomer 
converse where the presence of fly ash in a 
homogeneous manner between the primary atoms 
widens the interconnecting distance of the crystal 
lattice and thus allows light cure to polymerization 
process to complete[13]. 
Table 3. Hardness (Mpa) of exposure, inner sides, and curing 
degree,without fly ash and with the filler in ratios 0.0005, 0.001, and 
0.0015 at exposure time 10 seconds. 

Samples N 
Exposure 
side 

Inner 
side 

Curing 
degree 

without fly 
ash 

10 76.93 70.05 91.05 

with 0.0005 
fly ash 

10 78.78 73.75 93.6 

with, 0.001 
fly ash 

10 82.5 78.2 94.78 

with 0.0015 
fly ash 

10 86.2 82.2 95.53 

From the a table (3) above, it can be concluded that 
upper surface hardness increases with increasing 
filler ratio. The reason of that is the solidity of the 
fillers [11]. Besides that, the fillers are 
nanomaterial's, and seldom does nanomaterial 
include inter distances between particles; this 
increases solidity, and thus upper surface hardness 
increases with increasing filler ratio [14]. 

Table  4. Compressive strength (Mpa), without fly ash and with the 
filler in ratios 0.0005, 0.001, and 0.0015 at exposure time 10 
seconds. 

Samples 
Number of 
Sample 

Averages of 
compressive 
strength (Mpa) 

without fly ash 10 153 
with 0.0005 fly 
ash   

10 157 

with, 0.001 fly 
ash 

10 210 

with 0.0015 fly 
ash   

10 220 

From the table (4), it seems that compression 
strength (σ) increases with increasing the ratio of 
fly ash; increasing this ratio increases monomers 
involved in the organic phase converted to 
polymers and enhances polymerization degree 
[14], and it could be seen that when filler load 
increases, composite compression strength 
increases [15]; that is because filler isorganic solid 
material [16]. 
We perform a XRD test for both composites with 
and without fly ash (0.0015) to illustrated the 
crystal structure and the extent of the change in it 
after adding the filler as shown in figures (1),(2).  

 

Figure 1. XRD spectrum of compositewithout fly ash (10Sec) 
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Figure 2. XRD spectrum of composite withthe 0.0015fly ash (10Sec) 

Two figures (1),(2) illustrated that little different of 
crystal strictures between risencomposite with and 
without flay ash and these result agreement with 
Salih .Nihad Abdulameer,2013.[14] 
Table 5. The level of PH in saliva without or with the addition of the fly 
ash in ratios 0.0005, 0.001, and 0.0015 at exposure time 10 seconds 

Samples 
Number of 
Sample 

PH level 

without fly ash 10 7.4 
with 0.0005 fly ash   10 7.375 
with, 0.001 fly ash 10 7.295 
with 0.0015 fly ash   10 7.12 

Table(5) shows that PH in the saliva in the first case 
is no different from the cases treated with the 
addition of nanofiller of fly ash and is attributed to 
it for life and non-toxic substances[8]. 
Table 6. Enzyme amylase activity in saliva without or with the 
addition of the fly ash in ratios 0.0005, 0.001, and 0.0015 at exposure 
time 10 seconds 

Samples 
Number of 
Sample 

Enzyme amylase 
activity (U/l) 

without fly ash 10 511.45 
with 0.0005 fly ash   10 510.73 
with, 0.001 fly ash 10 506.65 
with 0.0015 fly ash   10 515.85 

This results in table (6) illustrated that, not toxicity, 
consisting of a mixture of fly ashin ratios 0.0005, 
0.001, and 0.0015with the other mineral residues, 
where it is not toxic material and also leads to 
potential tooth  don’t cracking, resulting in 
secondary caries and marginal leakage[9],[17]. 
 

Conclusion 

Use fly ash as nanomaterial in small ratios 0.0005, 
0.001, and 0.0015 its proved as agood method for 
enchainmentthe resin composite ,non-toxic and no 
side effects that may occur in the teeth. 
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