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 The most common materials  used for fabrication of denture base are poly 

methyl methacrylate (PMMA) and methyl methacrylate (MMA). Preparation of heat 

cured, ultered or modified, denture base acrylic resin was carried out by preparing of 

poly (methyl methacrylate) Polymer, - PMMA- (75%)  and poly vinyl chloride -PVC 

- (25%), and the liquid part composed of methyl methacrylate -MMA- monomer. All 

the specimens were cured by using short curing cycle (90 min. at 74ºC followed by 

30 min. at 100º C). Some mechanical  properties of the prepared material were 

evaluated in comparison with the control denture base acrylic resin. The polymer was 

prepared by graft copolymerization method. The total 40 specimens, 20 specimens 

for each experimental or control material were tested.The results showed that the 

experimental polymer has hardness and impact strength higher than that of control 

polymer.  
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Introduction 

The most common materials  used for 

fabrication of denture base are poly methyl 

methacrylate -PMMA- and methyl methacrylate -

MMA-.  

Acrylic resin has been used successfully for 

almost 55 years in prosthetic dentistry. Although 

widely used as denture base material, acrylic resin 

exhibits certain poor mechanical properties induce 

fracture that may occur both out side and inside the 

mouth. Outside the mouth failure occurs through 

impact failure, as dropping the denture accidentally. 

Inside the mouth excessive biting force causes fracture 

[1,2].                                

 

Surface Hardness   

It is the resistance of surface material to 

indentation (scratching) from an applied force of sharp 

point [3]. Historically,  the tests for the measured 

hardness depends on test load and dwell time [4].  

The geometry of the indenter of the vicker's 

pyramidal diamond indenter, makes the result 

theoretically independent from the test force chosen. 

These advantages suggest the test as being particularly 

advantageous in the study of dental materials but as 

yet very few laboratories are familiar with it and there 

are no published studies up to date using this particular 

hardness test in dental materials [5]. 
 

* Corresponding author at: University of Anbar - College of 

Dentistry, Iraq.E-mail address:  

Impact Strength: 

Impact strength is a measure of the energy 

absorbed by a material when it is broken by a sudden 

blow. Ideally, a denture base plastic would have a 

sufficient high strength to prevent breakage on 

accidental dropping, but not at the expense of the other 

properties [6]. 

Poly (methyl methacrylate) material is the most 

commonly used for fabricating removable partial and 

complete dentures, however, this material presents 

limitations, particularly in terms of flexural and impact 

strength [7,8,9].  

The underlying causes for denture fracture may be 

difficult to determine because the much number of 

variables, including function of denture, handling, and 

processing [10].  

 

Materials And Methods 

20 specimens, 10 specimens for each 

experimental or control material were tested. 

The specimens were cured by using short curing 

cycle (90 min. at 74ºC followed by 30 min. at 100º C). 

The polymer was prepared by graft copolymerization 

method. 

 

Specimens were grouped to two groups: 

Group 1: poly (methyl methacrylate) + methyl 

methacrylate as control. Group 2: poly (methyl 

methacrylate) 75% and poly vinyl chloride 25% + 

methyl methacrylate as experimental. 
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P/L ratio is 2.5:1 by weight [11]. 

Hardness Equipment 

Surface hardness was determined using 

Durometer hardness tester from  type (Shore D) that 

was fabricated by (TIME GROUP INC) company 

according to American National Standard / American 

Dental Association (ANSI /ADA) [11] Ten disk 

specimens, 22.8mm in diameter and 1.5mm thick, to 

execute the hardness test by using pointed dibbing 

tool, where the pointed dibbing tool penetrate the 

material surface because of the pressure on the 

instrument where the dibbing tool head touching quite 

the surface of the samples then the hardness values for 

the samples were calculated. Impact Strength: 

 

Specimen Design 

To evaluate the impact strength of control and 

experimental group, plastic strips were fabricated as 

per the dimensions (50×5×4)mm for tests, as specified 

in  the International Standard Organization [12] and 

British standards for the Testing of Denture Base 

Resin[13]. A tolerance of ± 0.03mm was accepted. 

Ten specimens were prepared for each test group and 

stored in a distilled water at 37˚C until fully saturated 

(2weeks). The impact specimens were taken from the 

water and stored in air for 1 hour prior to testing. 

 

Testing Procedure 

The impact strength is usually measured by the 

work required to break a test piece. The testing 

machine was a charpy type machine tester, and this 

was designed in such a way that tubs (pendulum) of 

different weights could be used according to the 

strength of the materials to be tested. The specimen 

was clamped at two ends and strict by the swinging 

pendulum in the area at the center of the tested piece, 

the average readings gave the impact energy in joules. 

The absorbed energy by the specimen was noted. The 

impact strength was calculated using the formula [9]: 

Impact strength=E/bd  where: 

E- is the absorbed energy. 

b- is the sample width. 

d- is the sample thickness.  

RESULTS 

Hardness 

Evaluation of the hardness value for 

experimental material record number 171.22, while 

specimens of the control material showed hardness 

value  record number 112.80 (table 1).  

The statistical analysis indicated that hardness 

value of the experimental material is significantly 

higher than that of the control material. 

 

Impact Strength: 

From table 2, the mean impact strength value of 

the experimental material 19.620 N/mm2 is 

significantly higher than that of the impact strength 

value of control material which is 14.604 N/mm2. 

 

Table 1: Comparison of  hardness strength tests 

(N/mm2) between experimental and control materials 

Groups N Mean S D 

S E 

Mea

n 

t P 

Experiment

al 

1

0 

171.2

2 

11.4

2 
0.59 

2.4

3 

0.03

8 
Control 

1

0 

112.8

0 
7.45 3.40 

 

Table 2: Comparison of  impact strength tests 

(N/mm2) between experiment and control 

materials 

Groups N 
Mea

n 

S 

D 

S E 

Mea

n 

t P 

Control 
1

0 

14.6

04 

0.3

6 
0.12 -

12.

33 

0.000

01 Experime

ntal 

1

0 

19.6

20 

1.0

5 
0.33 

 

DISCUSSION 

Surface Hardness 

Shore durometer type D hardness tester eliminate  

problem with elastic recovery owing to its use of a 

method that measures the depth of the loaded 

indentation under loading condition directly by the 

screen which show the number of it. 

Experimental group showed slight increase in 

hardness more than that of the control group in agreed 

with [14,15] they showed that high levels of residual  

monomer adversely affect acrylic resin properties like 

hardness and  porosity. The higher hardness value for 

experimental is explained by the incorporation of PVC 

which may increase stiffness and reduced the flow of 

the material under load which lead to reduction in the 

creep value. this shows some agreement with [5, 16]. 

In that the stiffer material shows less creep as 

compared to the softest material. Also the 

experimental specimens are showed less porosity than 

control.                                                      

 

Impact Strength 

In this study, the two groups indicated that the 

impact strength of the experimental group is 

significantly higher than that of the control group. The 

presence of porosity in control group more  than that 

of experimental group led to decrease impact strength 
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of control group, this finding is in agreement with [17] 

which revealed that the significant porosity can 

severely weaken an acrylic resin prosthesis. Also, high 

percentage of water sorption of control group led to 

decrease impact strength ( because of the holes in the 

interface region) , this is in agreed with [18, 19] they 

stated that the water absorption decreased mechanical 

properties of the material possibly because of its effect 

on the adhesion between the fibers and matrix. 

The experimental group prepared by graft 

copolymerization method  may increase the rigidity of 

the experimental materials, this in agreement with [7, 

16, 20] they found that the denture base resins 

marketed as high strength are commonly graft 

copolymer materials and offer an improved impact 

strength when compared with conventional heat-cured 

acrylic resin. 

 

References 

1. Polytzois GL and Fragou MJ.,2001, Influence of 

curing method, sealer, and water storage on the 

hardness of a soft lining material over, J. Prosthetic 

Restoration Dentistry 10  , (1):42-45. 

2. Al-kadi FKA, 2004, effect of thermo cycling on 

some properties of soft denture liners, Master 

thesis. Department of Prosthodontics. Dentistry 

college, University of Baghdad.    

3. Anusavice KJ., 2003, Philips, Science of dental 

materials, 11th ed. Elsevier Science, StLouis, PP: 

739-740,( see also PP:744).   

4. Gulsen Bayrakter, Bora Guvener, Canan Bural and 

Yagis Uresin, 2006, Influence of polymerization 

method, curing process, and length of time of 

storage in water on the residual methyl 

methacrylate content in dental acrylic resins, 

journal and biomedical material research part B 

applies biomaterials 67b:2, 340. CrossRef.  

5. Shakeel A. S., John, F., McCabe, Steven B., Sandra 

Rusby and Robert W. Wassell, 2007, Hardness 

Measured with traditional Vickers and Martens 

Hardness Methods, oral rehabilitation J. vol. 23, 

Issue 9, September, pp: 1079 - 1086.  

6. Arundati R and Patil NP, 2006, An investigation in 

the transverse and impact strength of a new 

indigenous high-impact denture base resin, DPI, 

tuff and it's comparison with most commonly used 

two denture base resins, J. Prosth. Vol.6, Issu 3, 

PP: 120-125. 

7. Jagger, R.G. Jagger, S.M. Allen and A. Harrison, 

2002, An investigation the tranverse and impact 

strength of "high strength" denture base acrylic 

resins, J Oral Rehabil 29, pp: 263-267. Full  Text 

via Cross Ref | view record in Scopus| Cited by in 

Scopus (7).  

8. Lee SY, Y.L. Lai and T.S.   Hsu, 2002, Influence of 

polymerization conditions on monomer elution and 

micro hardness of auto polymerized polymethyl 

methacrylate resin, Eurob J Oral Science 110, pp. 

179-183. Full Text via CrossRef | view record in 

Scopus| cited By in Scopus (14).  

9. Fernanda Faot, Macelo Almeida costa, Altair A. 

Del Bel Cury and Renata C.M., 2006, Impact 

Strength and Fracture, J. Prosthetic  Dentistry 

November, 6 (4) pp: 367-372.  

10. Franklin P., D.J. Wood and N.L. Bubb, 2005, 

Reinforcement of poly (methyl methacrylate) 

denture base with glass flake, Dental Material 21, 

pp: 365-370. Summary plus | Full Text + Links | 

PDF (218 k) | view record in Scopus| cited By in 

Scopus (3).  

11. American Dental Association, Reaffirmed, 1999, 

Revised American Dental Association specification 

No.12 for Denture base polymers. J. American. 

Dental Associasion, 1975, 23, pp: 451-8 

12. International Standard Organization (ISO 1567), 

1988 Specification for denture base polymers. ISI, 

Geneva, Switzerland.   

13. British Standard specification for Denture Base 

polymers (BS 2487), British Standards institution.  

London, UK.   

14. Mohammed G. H., 2008, Effect of some liquids 

absorption on fatigue and hardness properties of 

epoxy composite, PhD. Thesis Applied science 

department, Technology University.     

15. Callister KD., 2006, Materials science and 

engineering: An introduction (7th ed) John Wiley 

&  Sons, Hoboken (NJ) PP: 232-4. 524-33.   

16. Ibrahim Al-Fahdawi, 2009, The Effect of the Poly 

Vinyl Pyrrolidone (PVP) Addition on Some 

Properties of Heat-Cured Acrylic Resin Denture 

Base Material, PhD thesis, University of Baghdad, 

college of Dentistry 

17. Basima MA, 2006, Preparation and evaluation of 

some properties of heat cured acrylic- based soft 

denture liner, PhD. Thesis, Baghdad University, 

Dentistry  Colleg  

18. Yab AU, KE., Wee and SH, Teoh, 2002, Effects 

of acrylic temperature changes on hardness of 

composite restoratives, Operative Dentistry 27, PP: 

25-29. View record in Scopus. Cited By in 

Scopus(6). 

19. Zappini A. Kamman and W. Watcher, 2003, 

Comparison of fracture testsOf denture base 

materials, J    Prosth, Dent. 90, PP:578-585. View 

record in Scopus. Cited By in Scopus(8). 

20. Jagger D., A Harrison , R Jagger  and  p . 

Milward,  2003, The effect of the addition of 

poly(methyl methacrylat) fibers on some properties 

of high strength heat – cured acrylic resin denture 

base material,  Journal of Oral Rehabilitation 30:3, 

231- 235. 

 

 



P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     

2010,(4), (3 ) :50-53                              

 

53 

 تأثير إضافة بولي فنيل كلوريد على خواص الصالدة وقوة التصادم لمادة طقم االسنان المبلمرة حراريا

 احسان علي عبد 

 :الخالصة
ثااكريالت التي تعتبر أكثر المواد شيوعا فييي عمييل  اييوا ا سيينا  الى مادة بوليمر مثيل مي  كلوريد تهدف هذه الدراسة إلى إضافة مادة بوليمر فنيل:

 الدراسيية. فييي هييذه (المادة القياسية) بالماارنة مع مادة بوليمر مثيل ميثااكريالت مثل الصالدة وقوة التصاداحراريًا ودراسة بعض الخواص الميكانيكية   البلمرة
%( وتييت طلمهمييا مييع سييامل مثيييل ميثييااكريالت باسييتخداا  ريايية البلمييرة الم ييتركة 25) كلوريييدوبييوليمر فنيييل %( 75) تييت تيرييير بييوليمر مثيييل ميثييااكريالت

الصييالدة وقييوة التصييادا لعينييات المييادة الترريبييية أكبيير منييه فييي النتيياما ا   لكييل اطترييار مييا كييل ميياده.أ هر هعينيي  20عينه بمعييد    40الممعمة. تت تيرير  
الييذإ أعمييى المييادة الترريبييية أكثيير تماسييكا  كلوريييدهذا االطتالف غير معنييوإ إحصيياميا. وهييذا وعييود لو ييود مييادة البييوليمر  فنيييل عينات المادة القياسية وكا  

  القياسية.ما المادة 
 

 

 

 

 


