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Abstract 11

Abstract

Aims: The aims of this study were to study and evaluate implant-supported fixed
partial denture framework constructed from fiber reinforced composite (FRC)
and Polyetheretherketone (PEEK). Materials and Methods: 24 framework
digital designs made using AutoCAD program were sent to Autodesk Invertor for
finite element analysis (FEA), these designs had included 6 different connector
designs according to cross sectional shape and height to width ratio as follows:
(ellipse 3:2, ellipse 4:3, round, ellipse 3:4, ellipse 2:3 and triangular 9:8) with 2
different connector cross sectional areas (12mm? and 16mm?) and were presented
to the FEA program as 2 different materials (PEEK and FRC) to study stress
distribution and displacement under 800N load. Twelve designs from the
previously 24 tested designs were selected and further tested with practical
load/displacement test to measure practical displacement under the same 800N
load using a universal testing machine. Data were analyzed using One Way
ANOVA and Duncan’s tests at 5% level of significance. Results: Both FEA and
practical tests had resulted in that FRC frameworks exhibited higher resistance to
displacement to load than PEEK frameworks. 16mm? connector cross-sectional
area resulted in higher resistance to loading than 12mm? connectors. Ellipse
connectors with 3:2 height to width designs also resulted in the highest resistance
to displacement to load compared to other designs. Triangular designs resulted in
the highest arcas of stress concentration among other designs. Practical
load/displacement tests resulted in significantly higher displacement values than
FEA results. Conclusions: Proper framework design should be considered to
allow safe usage of PEEK and FRC as framework materials, FRC  framework
are more resistance to displacement under load, increasing the height of the
connector increases the resistance to displacement under load thus making ellipse
designs with higher height to width ratio better in resistance to displacement

under load, triangular cross section designs are not recommended.



Jua gall daals
Gl ks A1

7 Y
ergiry op 02

ALY 4 Jad) i) alla) JSigd d88aY jualiad) Jalas
cile L dageaall das dall Gl sall Aala (e daiiaall

O Sl Sl sl g L

Jena () e o )l

Joagall Andla /) ol LS daa
sabaial (A privaldl salgd Jo cilllaia (e e a8
Sy delica
il by
S ae Lecall MY S5 ae Lewal) MY

G A aaa i il anale s

?"~YY A VE€¢



uAﬁA.“
A seaall AN A0 el Glud) aibl JSa iy Al o oa Al all sda Calaal S scdlaY)

5SS Gl LIV e aal) LSl ke e 5l 5 )y e 3L

s 55 ) gl o () S 5351 el s alasiunly JSUgll el ) Upansai Y € Jlas ) sdaad) (3 sba g ) gl
Jaa sall dalie Glaracat T Glasacaill o3y Chiacai 8 33 ganall jualiall Julad o) Y ) sinsl
oadlil) adadll ¢ ¥ ¥ Bl adadll) 1 L LS i pall ) g Y A g aa yal) adaall (ST G
Oiia jriuse Gfialise e (A 4 Cafiall 5 Y0¥ (il adadl) ¢ € oY Galil] adadll ¢ il ¢ ¥
Sl ) (sl (alite 5aleS ) 511l el Leandi o3g (Tae VT 5 Tae 1Y) i sall idliag
A Av e A gan caad dal Y1 Clalea) a5 Al el (GG dae sl LSyl g o 5
eliai¥) and A (e la sy Bl el & ) Geal Y (e Lapanad VY jlaa) GaY
bl Jalas 23 Apalladl SLaaY) Al aladinly (s A e v Jas ads and dleall s HY1 (bl JLasl)

00 A sina (5 gluse n (K30 Jlial g (Usi) (eala¥) ol Qs Ll aladiuly

LS yall JSba o e dlead) 0l HLAY) 5 53 sanall pealiall Jala ol Hliial (pe JS @ il 3 it
ld JShedl ekl o s il il el JSUa (e eliaDU e A slie < jedal LIV dac adll
el LS Yae) Y Bl gall (o Jranill e fda glie Tan) T (ilia Jo sall i yall bl daline
et A glia (a pall ) el Y1 e YT A (63 (5 seanll) Gl adaidll azanal il Cila sall
Ghlia el daa sall Culial) adaiall <l Glapanall e a5 g AY) Clapanailly 45 jlie ¢liaid
Go S el Al ) o e Aleall cliad¥) ol LA jelal 5 AY) Clasanail) (gDl S i
B3 ganall jualiall Julas il

Os5nS il i Jadl ele jladd die Hlie ) ki cauliall JUaY) aseal 330 Gany selalitiay)
el o) Al A2l (gl ) 5aS Legd (oY1 alaain¥l mlecll CalIVL dacadl) Gl yall
Ao glia (e 30 Jom sl gl ) 30y e LiniDU e sl ST LIV dac ) LS 5all (e & siaall
ol (yzm jad) () s oY) g i W1 b (6 ) (aBlil) adaill Clapanal Jrag Las celiasV)
bl pia el adadall ) Glaseaills aly Y o Liai) A glia b



