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A Three Dimensional Finite Element Analysis of Reaction Force, Maximum Principal Stress
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and Stress Distribution of Three Removable Partial Denture Clasp Materials
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Acetal resin and polyetheretherketone (PEEK) became candidate for
removable partial denture clasps. The clasps were subjected to daily
movement during insertion and removal of the prostheses by the patient.
Therefore, it was necessary to consider their reaction force, maximum
principal stress and stress distribution prior material selection.

To analyze reaction force, maximum principal stress and stress
distributions Cobalt-Chromium alloy (Co-Cr), acetal resin and PEEK clasps
with different taper ratios and displacements using 3-D FEA.

Three taper ratio (0.6, 0.8 and 1.0) 3D clasp models were created.
These models were loaded. The loading point was set at 3 mm. from the
tip with three displacements (0.5, 1.0 and 2.0 mm.). All models were
analyzed using finite element analysis to determine reaction force and
maximum principal stress and stress distribution.

The positive correlations were found between reaction force and taper
ratio, and between reaction force and displacement for all models.
The reaction force was maximum in Co-Cr, followed by PEEK and then
acetal resin. Moreover, the positive correlations were found between
maximum principal stress and taper ratio, and between maximum
principal stress and displacement for all models. The maximum principal
stress was maximum in Co-Cr, followed by PEEK and then acetal resin.
The maximum principal stress of all Co-Cr models exceeded its yield stress.
PEEK and acetal resin can be materials of choice for RPD clasps.
To achieve a sufficient retentive force for clinical use, they should be
increased in dimension and require more undercut on the abutment tooth.

PEEK, Acetal resin, Finite element analysis, Clasp.

a

anusuladingauazilesen® lullagduisiinisi

o

o

7
adeluliungte lnenzvedussiusenoudidy  mesuenatafnisdu wu wediolud wedmsuaiun

miliuenunsdunenlaiinisBnagiin Janzae
1 1 o = = (1 2) dy Y &
dlugyiunainlansiivatenisfinw™? gl
= Y oa | Y o o & P P
Deveidgvealany WU T91N0L509v09danLlD
Panlgluusiaaisanu (Esthetic zone) nsuiilae
2 v & = o X9 v &
Wudy 4enanNUuUI9n1sAnYIgId L mLAuIn

unduTagrazveiiowdJaymiiinduainnis
Tdnzvelany
Wedeandiuriau (Polyoxymethylene) 3o
fsu3unI9sdn0aLsTu (Acetal resin) A3
<@ a <@ <@ . 1% = a
wlaksawaeanimudanis (Rigidity) lnaufiaanmgll

Uil 39 atuil 2 wquniau-Aaman 2567

Vol.39 No.2 May-August 2024



MIasnMsumdlsmenuiaiasiny giuns yisud
MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS

-40 v galded ddu9iu 1esINesAYTENOU
dlngllundn uranunsandnliidvaredlouas

Jususlenisan'?

Y

az@noalstugniiuilinig
Vununmglananeguuuu wu Wesiunasunuily®

wusaLAn (Bracket)® wazmzvauiluionuiaadiu

(7

noald lusiefinsvesgluvinuaisnu” agve

DETNDALTTURBINITAIUABAVBIHUNANUINAIT
ngyalavaaniasidey tiasnilauegaatavguy

(8)

(Elastic modulus) i® waganunsathanlaluituman

oS A A a v el v A %
Ailedeusudiitamld Wew nldusdunisaen

laWulasutiosninpzuslausaslasiieoy wanaind

£ fiSouiiiou

$in13Anw1v9 Sherif Sadek wayAme
ANNY3YsERn Msineg waznsiABugUsEIng
MZYOVUAFN WUIRZVODLTNDALITUIANTRATING
Ananlungunzveilaildlavy suansAnwves

10 & . of o
NNUIPEVDDEYNDALIVY

Mohamed A.Helal kazaale
fnswasuguiiesninnzuelausadlasiloy
NoFoWesBnesAlaY (Polyetheretherketone)
Wiafie8un (PEEK) Wuwmesuenatainsdusiinnia
fiflosrusznaundnduilau flaswaseiwdEn uas
FELRENAY faqmﬁmﬁﬁmsﬁmﬂ%uwiwawﬁgﬂu
AMuduazgnamnssy Liesnilan@idena
ANUFIUVIWAT wazANGUNIuALSouTiA
anunsathuynauiuisnusdufouiy laseasng
druvuvessniluifisy (Implant superstructures)
TAsalazdIulTENoUAI9 U9 UTULTIENUISEIU
(11,12)

nanbe N1359uURaBamnsavinla 2 15fe

ANSNAILATNITUADUAILAIINSDULAIBALUILUU

&

(Vacuum heat-pressing) 91nn15@AN®1999 Tetsuo
Ichikawa Wwagmug"? ﬁﬁmmmé’ﬂ’swé’ﬂdﬂwﬁw
vdLnenldifinsvauazdnin (Rest) vhunan
Fsswunduszozine 2 U wuiilinadufiumele
fagihouasiununmg Tasnzvsuazduindons
AnunuuAuiuman luneliAadgmidunisauiiu
wazileeUsviug
Jagdunuinmesuenaradinisgu 2 wia
ﬁi’haéfu‘ﬁLLuﬂﬁmﬁ%Qﬂﬂmﬂs{’ﬂumuﬁuLﬁammﬂa'au
pealdunnBaty Wlitnasevaneviuaulafine
AR maﬁa@ﬁ% 2 wiinil wuhmsAnuves
Peng wazanz" vinsilATIziantfnIeg 109
prvofdsiallTeufisuiunzuelaueanlasiiion
widsladfinnsAnunlunsvossneasdu Sadufiun
veeifulundailifitngusrasddotinszius

a

‘UQM 1 ANUAUNANGIGALAYNIINTEAYAIULAY
VndulunsreosTnoaLsdu AeUaNooLALaY
mwaiﬂuaam%il,ﬁwLﬁaﬁé’mwdaummaauLLax

SLYLNTNATLANAITY

TanaUnIaluaziIsns

1. g519luea 3 JRvesnsvemelusinsy
ANSYS (ANSYS, Inc., Canonsburg, Pennsylvania, USA.)
Tinzvoflariueny 15 uy. fauniiefidiuaes
TAUAEVOLUIAY 2 UL.LAZAIUAUY 1.5 L.
TumAsuadaiildadrenamnasslinvueisnsiaiu
mmaauﬁ”’wm 3 9uInfAe 0.6 0.8 wag 1 W
(miwﬁ 1)

A191991 1 LEAIUIAAINATINLAEANLNYOEIUlALLAL U UREURR LA LED U

drulaunzva Jangnzvadnsidiu Jangnzvadnsdiu Jangnzadnsdiu
AUEDY 0.6 (0.6T) AUE#aU 0.8 (0.8T) A2UddU 1.0 (1.0T)
ANNATIE AUTUY AU AN AEATIE AUMUY AR AU
(331.) (3131 (1131 (131.) (3131.) (3131.) (31 (31
2.00 1.50 1.20 0.90 1.60 1.20 2.00 1.50

Uil 39 atiufl 2 weunAu-Aenau 2567

Vol.39 No.2 May-August 2024



=]

2. Amualatediulaunzvoiduge
liindouit wazliganevinsainuane 3w, Tneilszes
Tun1sna (Displacement) wirdu 0.5 1.0 uag
2.0 131 MNTTMsAAmAALT AT ude
TUsuAsu Ansys Workbench R1 (ANSYS, Inc.,

Canonsburg, Pennsylvania, USA.) Tusideivun

= ' wa o a o
A3 2 LEANANFUUANTLE) mamaﬂﬂ%ﬂumm%

= " ana v o v o = v, = v P ¢ ¢ an
n’]i')tﬂiﬂzﬂlli»iﬂﬂﬂiﬂﬂ ﬁ']"I&ILﬂ'u‘ViEIﬂﬁ\!ﬁﬂLtﬁzﬂ'ﬁﬂi3ﬂ"I!Jﬂ'n3.1Lﬁu']ﬁﬁ]ﬂ:ﬂﬂﬁutﬂﬂﬂﬂﬂﬂﬂ?uﬂﬂﬂlﬂ3 giiadaesudouisinludieduud 3 i
A Three Dimensional Finite Element Analysis of Reaction Force, Maximum Principal Stress

and Stress Distribution of Three Removable Partial Denture Clasp Materials

Ldﬂ"aulwauwmaﬁmq (Boundary condition) lng
Tﬁﬁja@ﬁauﬂﬁﬁmﬁmam (Homogeneous) Has iR
Wenamileuiunnitanis (Isotropic) dn1sdangu
\Badunsa (Linearly elastic) sauisliifiosddszney
TafimnuRnundviedeunnies IneTanildiiann
CRERRI)

el UIENEHER dawagaa (wnzUranna)  dnsdiutives
TausanlAsidley  Wironit product (Bego, Bremen, Germany) 211,000 0.30
orTNoaLITU Vertex product 2,200 0.31
oA Supplier Data - Polyetheretherketone 3,950 0.39

(Goodfellow, Huntingdow, England)

3. MVUARANALULLIAINAILLIYI9N
Uaemzaa 3 1y, (N9 1) kagliseaenabuwIng

(Displacement) nagg 0.5 1.0 wag 2.0 Uy.

AT 1 UARILTLANATININUaNEREYR 3 Ul

4. Uszurananialusunsy ANSYS
Workbench Tngidanuadnsiidesnisuanady
AANUAUNANGIEA (Maximum principal stress)
wazwseunsen (Reaction force)

NANTSAN®YD

ovhnsnemgvenuiiivuauay aruse
UfRseniAntu uinilenzveidnsduemuaey
Wiunntu AussufAseniidnfintunesdosses

nsnafiandy AussufAsedenfindulunng
Yan Inenzvelaveadlasifloufnussfizengsiign
lunauasunaznszezn1sng lunianduiu
nryeordnoalsdulinusaujizonvesiigaly
NNANNABULAZINTZYENIING (A57371 3)

U4l 39 atiuil 2 wuaneu-Aamau 2567

Vol.39 No.2 May-August 2024



MIasnMsumdlsmenuiaiasiny giuns yisud %
MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS s

A1390 3 wansA L ssufisenievuluiunulisnansvelaueadlasdey (CC) avdnaaisdu (AR)
warioaLA (P) NiANaRULANANeTY (0.6T, 0.8T way 1.0T) adluluIAmINsEasNmuuA 3 A1

32ENA useUizen ()
(u.)

0.6T-P  0.6T-AR 0.6T-CC  0.8T-P  0.8T-AR 0.8T-CC  1.0T-P  1.0T-AR  1.0T-CC

0.5 0.76474  0.423774 40.61994 0.929768 0.514587 49.31767 1.085766 0.600196 57.51432
1 1.530154 0.84649  81.14355 1.856785 1.02826 9854928 2169224 1.199448 114.9377
2 3102717 1.718269 164.7016 3.765345 2.08089  198.7825 4.388756 2.423927 232.2432

d1SUN19NIEA8ANLAN (Stress  vaenzae IAnuduazauduuinunittlunzee
distribution) WInUINFULUUNISNTEBVRWNNGN  NHlANEDU 0.6 F9%aNAD 0.8 hay 1 Aua1Ay
Llumnsineiu Aefianufuaranegiivsunelay (Al 2-4)

T

[

!

=8 —— —— A —_— — A

!
S, - _—— A = =

AT 2 LARINNSNTEANYANUAUVDINLVDIAUBAR NI 3 LARINISNTLINLAINLAL
lasiiey YDINLUDBLYNDALTTU

e

L

B

— L A

— L

= 1 N
AN 4 LL@AINITNTEINYANMULAUVDIASVDNDDLA

wazllofiansanamnadurangsganud1 10T lunndan laganuaunangegaiaunniian
fiingeumuszegmInaiseanaanngaluidevan  lunzvelaveadlasillon setasunfonzefiadia
1 a X o | v a =~ a a
AU 2.0 1.0 uag 0.5 U LagdAIFRTURIUDATIAIUY LLazuaawqmiumssuaasﬁzjmaaLisuu (m135719N 4)
ANUAUSBINTeanlUNNanAe 0.6T 0.8T uay

Uil 39 atiufl 2 weunAu-Aenau 2567 Vol.39 No.2 May-August 2024



A a < ana P P a : v, & v Ao < o ¢, an
ﬂﬁi'}tﬂiﬂ%%ttﬁiﬂﬂﬂiﬂﬂ ﬂ'2"IllLﬂ'u‘iﬁﬁﬂgﬁﬂﬂltﬁzﬂ"liﬂiﬁ]"IEJﬂ’2'1&ILﬁ‘u']ﬁﬁ]ﬂ%‘llﬂﬁumﬂuuﬂﬁﬁ’lunaﬂlﬂ3 afindaeszdoudsluludofmud 3 Id

29

M990 4 UAAIANAILLAUVANE AR

A Three Dimensional Finite Element Analysis of Reaction Force, Maximum Principal Stress
and Stress Distribution of Three Removable Partial Denture Clasp Materials

52820150 0.6T 0.8T 1T

(33.) (unzUndma) (tunzUndma) (unzU1dma)

nodiA 0.5 18.77487571 23.96508599 28.50510044
nooLA 1 37.54803864 47.89703913 56.97230783
NooiA 2 75.58165956 96.30941761 114.4209352
oyTnoalsTu 0.5 10.53776453 13.44223167 15.99541204
0xTnoaLITU 21.05465739 26.8544292 31.95050848
DrPnoalsd 2 42.3623806 53.91843412 64.07242541
lavoanlasiiioy 0.5 1011.316278 1290.046551 1535.176009
laupanlAsifiou 2020.549765 2577.046987 3066.235861
lavoadlasiiiyy 2 4064.967356 5168.986522 6147.826846

\leuAaudundngegaldsinng
WiguisuiuAAuAuAsIN (Yield stress) @4
wiayiannuin azvelaveadlasllenliiAinnuiy
MNGRAANINNIIAIANNIALATIN (707 Winglana)
Tunmsmnaes (n il 5) nzvedidaialrmnsiu

COBALT-CHROMIUM

+ Displacement 0.5mm M Displacement 1.0mm 4 Displacement 2.0 mm

g

§

5000

8
8

g
]

g

MAXIMUM PRINCIPAL STRESS (MPA)

1000 Yield stress (707 MPa) &

¢ 06 08 10

AN 5 wansmANIAuanNgsaalaiguiu
ANNILAUATINVBINEVBLAUDARLATHIUY

véngegainiAANLAuATIN (110 Winzthanna)
snuidlenzaeiimuaeuwiniu 1.0T uaznaasly
svey 2 wy. (2l 6) uaznzveerdnoalsdy
TWAAMuLAundngaansinitdiauduasin
(67 wngUraaa) Tunnnisnaaes (Al 7)

ACETAL RESIN

*Di 05mm  mDi: 1.0mm 2.0mm

70 Yield stress (67 MPa) R4 QL2341
_ 65
g 60
g 53.91843412
2 55
Py
g s 223623806
G % A
E
S
e .
g
g [ ]
B L]
2
S5 * +
U .
5
0 0.6 0.8 1.0

AN 6 uaRANANUAUVENEaRLilaLEUTU
ANUAUATINYDINLUDBLTNDALTTU

. 05mm ® 1.0mm 20mm
130
- . 1144209352
£ 120 Yield stress (110 MPa) L
2 1o SEIOTTT
g 100
E 2 75.58165956
© 80
£ 70
S 60 "
g 50 u
s 4 u
H
2 3 .
B *
s 10
0
0.6 0.8 1.0

AN 7 UansAAAUTANgegaLleLiguiuAINIALATINYBINL YD BELA

Uil 39 atuil 2 wquniau-Aaman 2567

Vol.39 No.2 May-August 2024



MIasnMsumdlsmenuiaiasiny giuns yisud
MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS

aAUTENA

Frank wazanz’® aguiinssivanyaly
nsBaeganazyeuiluiiouuisdrunenilifiity
ndnduvheiiuiien 2.94-7.35 dau uenanidsd
PafeduBnnnuneiifinanenisineguestuituiion
WU nseanuuuaNUTENaUAIeY wieeelshnnu
Lsafnanagvemiigaiiatuisnsenivlife

1617 FawSeumeuiuAwsugnzenan

1.6 iy
nuATenl SefefuusadaiiAnturesnsuenui
nzvelavaadlasideuynngulidusidnegagn
seeaauAenzveniddianastiesiigalunsye

ETINDALITU TIFAARBINUINUITLVBY Ravindra

" Pussdnegnzvonstnealstuilae

e Dayala
ninzveRdia haiinuinsveissinliidusidney
Feausulsislefidnsdiuninuasy 0.8 uaz 1.0 3
S2eEMINATl 1.0 was 2.0 1y, nzUe0sTnaastuly

Aussdnegeeusulaluyndnsdiuanuasusses

ANSNAT 2.0 WY, FISTELNITNALUINITEATIT
Wun1si1aein1shnsNIuANADaHundNU LD

nanledannanInuIUIT8vae Fitton warans?

9 fnaiislinsveLsdula

uaz Peng lazAng'
Lm%aq'ﬁl,ﬁmwa azvemsiituiivinginunnnia
pzvelany (psnaniimdadiianisuusiunsegs
(High proportional limit) LLazmuagﬁaﬁmﬁﬁf’]
(Low flexural modulus) kaz@pnnaBINUIUIT YD

(M

Turner WaLAY b

UaZIUITEUDI Peng LazAnus'
wazfinarimzvelsiudenisaruneavesitumndn
lﬂﬂﬂ’jﬂﬁ]%ﬂ@lﬁﬁ%%ﬁ%ﬁﬂﬁﬁﬂmigﬂ@@jﬁa wazile
17001 5E NI TanMe TUINAIARNNUIINLUD
#asinlvimussneguInningveasdneaisu \u
WReafiuauidees Fah Tannous wazamy® finy
Tazvefisdialiussdnagunninevessinealsdy
Tunnnausieeng
ﬁm%ﬁjgﬂqumiﬂizmammLé’uﬁuwudw
ynnguilenuifuazauegiivinadulauvesmsue
IngnzvalavsanlasideuiiAnuAunanggn

se9asUTfonzveiddiauazlouianas

&)

AEYDBYTNOALITU AIAIUAUVANGIEAIlAIgeUY

AugnduANNdeUS B INTeuaalUNINgnAe
0.6T 0.8T waz 1.0T Tuynian Fadululumaden

10) &

AUUITEUDY Peng wazamy? NAN¥INIIATEANY

ANULAUIUAE YR NDDLANTVUIALANAIINULAY

9439y Urano wagaug®?

fRnwn1snszany
AutAulunzrelaveadlasiisnlasnzae
ulunaulndn (Ceria-stabilized zirconia/alumina
nanocomposite) waviilefiansanloniaiinnis
Lﬂﬁaugﬂm’siT,m8%Lﬁm%uLﬁaﬁWﬂaWMLﬁuwﬁﬂqqqﬂ
UINATAIANULAUATIN WAINUIINEIDLAUDARA
Tasifieniilonaiinnisiddsuguanasuiniian
#0nARBINUIUITEVES Mohamed wazauy™”
fnuindlorunisessld 2,920 seu azvelaveas
TasfleufinsiasugUamsinnningvessdnealsdy
pgsltydAey tazeuideuss Sunil wazaug®
fwuindlonunisaenld 360 seu mzvelausad
IﬂiLﬁﬁﬁJﬁﬂﬂiLU?ﬁlﬁJugﬂﬂﬂiu’]ﬂﬂj’]ﬁwﬁuaﬁaam
ag9ildd ATy EﬁamaLﬂﬁaugﬂmawawmaﬁ?u

dwalvinistinegvasiiuiienursdiunenlianad® ™

GEYL

pzveve 3 nguilussfisendaiiouh
usiBamosmzvonissnniu Weshaduauaeuidiu
1Nt wavszaznsnaiiuanty Insnsvelavead
Tasileuiirnanniian sesasnfensvefidsin uay
nzuerdnealstuiitieniian wuinzveszdnea
sauiliusdafianansnsensuldifefsvernisna
whiiu 2 uu Tunndasduanuasy uenninzte
e 3 ﬂajuﬁmmLﬁwé’ﬂqaqmﬁmmﬂ%ﬂ;Lﬁ@é’@ﬁdW
ALABUIININTY uATEEYNINALRNIINTY
Tnonzvelaveadlasifloniluniign sesasnde
nrvefidsia Laznzveeydnoalsduiatosdign
wuitmzvelaveadlasideudAiniAundngan
WuaMuAuATINtuNgns1diuaNaaULaE
J2ELN1INA EMIUNIINTLALAMUAUNUAIIUAY
azawegiuIudmlauveanzveluynngy 1nea

Uil 39 atiufl 2 weunAu-Aenau 2567

Vol.39 No.2 May-August 2024



myldvaguinieliinussgneglussauiivensuld 6.

TuneraddLALaresTMoaLSTUNUAITLALIUIA

pzvanariluldluiundniinlinumsnuinnia

funanvasnzvalaveanilasiilen uanaINLganuI

Naa = a o N
NTUDNBBDLA LLazamjmaaLi%umiamamawgﬂmﬁ

Tpgninzvalauan Astiey

LONA5D1994

1.

Faurschou A, Menné T, Johansen JD,
Thyssen JP. Metal allergen of the 21°
century--a review on exposure, epidemiology
and clinical manifestations of palladium
allergy. Contact Dermatitis 2011;64(4):185-95.
doi: 10.1111/j.1600-0536.2011.01878.x.
Chen J, Cai H, Suo L, Xue Y, Wang J, Wan Q.
A systematic review of the survival and
complication rates of inlay-retained fixed
dental prostheses. J Dent 2017;59:2-10.
doi: 10.1016/j.jdent.2017.02.006.

Jamari J, Ammarullah MI, Santoso G,
Sugiharto S, Supriyono T, van der Heide E.
In Silico Contact Pressure of Metal-on-Metal
Total Hip Implant with Different Materials
Subjected to Gait Loading. Metals 2022;12(8):
1241. https://doi.org/10.3390/met12081241
Pious CV, Thomas S. 2-Polymeric Materials—
Structure, Properties, and Applications.
In: Izdebska J, Thomas S, editors. Printing on
Polymers Fundamentals and Applications.
Amsterdam : Elsevier Inc ; 2016 : 21-39.
Corrente G, Vergnano L, Pascetta R,
Ramadori G. A new custom-made abutment
for dental implants: a technical note.
Int J Oral Maxillofac Implants 1995;10(5):
604-8. PMID: 7591006

10.

11.

12.

M3Aaseiusuiiten anudurdngegauaznisnszaeanuduianazveiiuiisnuisdiunaalds sliadesuteuiBlnludeduud 3 G@
A Three Dimensional Finite Element Analysis of Reaction Force, Maximum Principal Stress
and Stress Distribution of Three Removable Partial Denture Clasp Materials

Singh K, Aeran H, Kumar N, Gupta N. Flexible
thermoplastic denture base materials for
aesthetical removable partial denture
framework. J Clin Diagn Res 2013;7(10):2372-3.
doi: 10.7860/JCDR/2013/5020.3527.

Turner JW, Radford DR, Sherriff M. Flexural
properties and surface finishing of acetal
resin denture clasps. J Prosthodont 1999;
8(3):188-95. doi: 10.1111/}.1532-849x.1999.
tb00034.x.

Osada H, Shimpo H, Hayakawa T, Ohkubo C.
Influence of thickness and undercut of
thermoplastic resin clasps on retentive
force. Dent Mater J 2013;32(3):381-9.
doi: 10.4012/dmj.2012-284.PMID: 23718997
Aly Sadek S, Dehis WM, Hassan H. Comparative
Study Clarifying the Most Suitable Material
to Be Used as Partial Denture Clasps.
Open Access Maced J Med Sci 2018;6(6):
1111-9. doi: 10.3889/0amjms.2018.226.
A.Helal M, Abd-Elrahman IA, Sagar HM,
Salah A, Abas M. Evaluation of Acetal Resin
and Cobalt-Chromium Clasp Deformation
and Fatigue Resistance in Removable Partial
Denture Clasps - An In Vitro Study. Clinical
Research in Dentistry 2018;1(1):1-5.
DOI:10.33309/2639-8281.010102

Najeeb S, Zafar MS, Khurshid Z, Siddiqui F.
Applications of polyetheretherketone (PEEK)
in oral implantology and prosthodontics.
J Prosthodont Res 2016;60(1):12-9.
doi:10.1016/j.jpor.2015.10.001.
Rahmitasari F, Ishida Y, Kurahashi K,
Matsuda T, Watanabe M, Ichikawa T. PEEK
with Reinforced Materials and Modifications
for Dental Implant Applications. Dent J
(Basel) 2017;5(4):35. doi: 10.3390/dj5040035.

U

39 alfufl 2 wouniAL-Aesney 2567

Vol.39 No.2 May-August 2024



MIasnMsumdlsmenuiaiasiny giuns yisud
MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS

13.

14.

15.

16.

17.

18.

Ichikawa T, Kurahashi K, Liu L, Matsuda T,
Ishida Y. Use of a Polyetheretherketone
Clasp Retainer for Removable Partial
Denture: A Case Report. Dent J (Basel) 2019;
7(1):4. doi: 10.3390/dj7010004.

Peng TY, Ogawa Y, Akebono H, Iwaguro S,
Sugeta A, Shimoe S. Finite-element analysis
and optimization of the mechanical
properties of polyetheretherketone (PEEK)
clasps for removable partial dentures.
J Prosthodont Res 2020;64(3):250-6.
doi: 10.1016/j.jpor.2019.07.012.

Frank RP, Nicholls JI. A study of the flexibility
of wrought wire clasps. J Prosthet Dent 1981;
45(3):259-67. doi: 10.1016/0022-3913(81)
90386-3.

Soo S, Leung T. Hidden clasps versus C clasps
and | bars: a comparison of retention.
J Prosthet Dent 1996;75(6):622-5.
doi: 10.1016/50022-3913(96)90247-4.

Helal MA, Baraka OA, Sanad ME, Ludwig K,
Kern M. Effects of long-term simulated RPD
clasp attachment/detachment on retention
loss and wear for two clasp types and three
abutment material surfaces. J Prosthodont
2012;21(5):370-7. doi: 10.1111/j.1532-849X.
2012.00844 x.

Ravindra KA, Dayalan M. A Comparative
Evaluation of Stress Distribution, Deformation
and Retentive Force of Three Different
Partial Denture Framework in Two Removable
Partial Denture Designs: A Finite Element
Analytical Study. Int jinnov 2023;8(2):1357-65.
doi : https://doi.org/10.5281/zenodo.
7691914

19.

20.

21.

22.

23.

24,

25.

Fitton JS, Davies EH, Howlett JA, Pearson GJ.
The physical properties of a polyacetal
denture resin. Clin Mater 1994;17(3):125-9.
doi: 10.1016/0267-6605(94)90135-x.
Tannous F, Steiner M, Shahin R, Kern M.
Retentive forces and fatigue resistance of
thermoplastic resin clasps. Dent Mater 2012;
28(3):273-8. doi: 10.1016/j.dental.2011.10.016.
Urano S, Hotta Y, Miyazaki T, Baba K. Bending
properties of Ce-TZP/A nanocomposite
clasps for removable partial dentures.
Int J Prosthodont 2015;28(2):191-7. doi: 10.
11607/ijp.4113.

Vaddamanu SK, Alhamoudi FH, Chaturvedi S,
Algahtani NM, Addas MK, Alfarsi MA, et al.
Retentive Forces and Deformation of Fitting
Surface in RPD Clasp Made of Polyether-
Ether-Ketone (PEEK). Polymers (Basel) 2023;
15(4):956. doi: 10.3390/polym15040956.
Bates JF. The mechanical properties of the
cobalt-chromium alloys and their relation
to partial denture design. Br Dent J 1965;
119(9):389-96. PMID: 5215087

Ghani F, Mahood M. A laboratory examination
of the behaviour of cast cobalt-chromium
clasps. J Oral Rehabil 1990;17(3):229-37.
doi: 10.1111/j.1365-2842.1990.tb00003.x.
Kotake M, Wakabayashi N, Ai M, Yoneyama T,
Hamanaka H. Fatigue resistance of
titaniumnickel alloy cast clasps.
Int J Prosthodont 1997;10(6):547-52.
PMID: 949 5176

Uil 39 atiufl 2 weunAu-Aenau 2567

Vol.39 No.2 May-August 2024



