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0 O Incidence of Fatigue Failure in Cast 0.8 mm Occlusal
Rests

Divisions of Removable Prosthodontics and Dental Biomaterial
Science”, Niigata University Graduate School of Medical

and Dental Sciences, Niigata City, Japan

C. GAPIDO, H. KOBAYASHI, O. MIYAKAWA?,

S. NAKANO?, S. OKAWA!, S. KOHNO

Early fracture of occlusal rest is usually attributed
to the inadequate thickness of the alloy, particularly at
the rest-minor connector angle, as it crosses the
marginal ridge of the abutment. This study was
conducted to evaluate the incidence of fatigue failure
observed in experimental 0.8 mm thick occlusal rests
cast with Co-Cr, Ni-Cr, and Ag-Pd-Cu-Au alloys. A
model specimen was constructed with three parts:
occlusal rest, proximal connector, and denture saddle.
A total of seventy-five wax patterns were made from
a split mold, randomly assigned to three groups, and
cast using the three alloysO n=250] Each specimen was
positioned in a fatigue testing machine by means of
roller grips. The specimens were tested by repeated
deflection of the saddle part while the occlusal rest
part was supported by a single fixed roller. The
amount of deflection used for each alloy was
determined prior to the fatigue test using an Instron-
type machine. The deflection of the saddle part was
repeated at a rate of 500 times per minute until failure
or a preset limit of 2 million cycles. The number of
specimens which failed and outran the preset limit
were tabulated. Fisher(s test was used to analyze the
data. Results showed that all Co-Cr specimens
sustained the preset limit while 2 Ni-Cr and 18 Ag-Pd-
Cu-Au specimens fractured. No significant difference
was found between Co-Cr and Ni-Cr alloysO P=0.17650
while a significant difference was found between Ag-
Pd-Cu-Au and the base alloysd P<0.0001[] This study
suggests that less fatigue failure may be expected
from 0.8 mm thick occlusal rests cast with Co-Cr and
Ni-Cr alloys. Cast occlusal rests using Ag-Pd-Cu-Au
alloy, however, should be made thicker to avoid early
fatigue failure.

01180



oooao 119

goboooooooooboooboooooooa

gobooooooooooobooooooooobo
o J0O0OO0OOCOOOOOOOO

gooo
cooooooooooooooboOooobooooo
goboooboooobooooboboooooooooa
gbobooobooooooooboboOoboooooooo
gobooooboooooooobobooobooooooa
goboooooocooooooooooooooooa
ooo
gooo
19790 000020010120 0210000000000
oboboooooiooobooonoz2cb00oboo7yoono
gpoooooonooooooboooon
ooooooo
coboboooobowooooooooooooon
goboooboooobboOo4 00000000000
oobooob240000000000D0000D000
gboobooobo22oopooooooogoooobooooo
goobooooooooobobOobooooooenao
gboowlsgoooooooooooogoooooooo
gooooooooooboooobooobooodledgn
goboooobobooobooooooooooosgo
gbobodoosoooooonoooooooooog
diigooobooboooooobocoooooboobooooo
gboooooobocOooooOoboboooocoooogondo
goboooooocoooooooOooOooooooooa
oobooooooono
ooboobooobooOoboglessanoonooon
ob1200000000000CO000000O00DOO0
goboooooooooboooobboooboooooono
gboboooooooooboooobooooooo

gbobooooobO0oooocoooooosooooonooa
goooooooooo

gooooooooooo
gooboboooooooobooooooobobooooo
o JOOOOCOOOO

coobOooooOooOoooOoocooboboOoobooooon
ooboooooooooooooooooooooo
oboooooooooooobbooboooooooo
oobooooboooooooooooboooosooonO
ooboooobooooobooooboboooboooooono
gboboooooocobooooooboooboobooooo
gobooobobooooboooobboooobooonooono
goboogsopoooooooboooooooooog

goboooobooooobooobboooobooooog
goboooboooooboooooboboooobooooog
gbobi19edb0bz200101200 0000000080
gobOo0oOoz040000e60 0001380000000
goboooobooooooobbooooboooooogd
gboboooooooodoleedbOoOooOooOoOOd
gboobooooooobooo7soboooooozsod
gobogwoooooooooooooo7oooag
40000000000 00DOC000DO0O00000
gboboooobooobcoobooor0obbocOooonoesdnd
gbobOobo40000001M40000000000000
ooboooooocoooooobestnonooor40nOn
ooboooobo4roobooooos20000030000
obobooobooobozroooooooooooooo
gbobbonoooooooooooooooooooo
ooboooooooooobooooboooo

oooooooooooobobooooboboooooooa
goo

goooooooooooooo

oooobooooooo

o JO0O0OO0OO0OOOOOOOOOCOOOOOODOOOOO
oooooooooooooooboooo

coobooooooooooooboboOooboooon
goboooboocoooooobboooobooooooo
uboboooboocooboocooboooooooooa
gboocooooooooboooQoLbOboonooona
goboooooocoooooobobooobooooooa
gobooooooooboooobbooobooooooa
goboooooooooooobboooboooooa
ooobooooooooooooooooboon
GTFOOOOOODOOOO0OOOOoOGTFOOOOODO
gobooobooooboooooooo

OO0O0O0GTFOOODOO19920 700020010000
gbooooooobobobooooooobOoobooanss
goboooooooooboobe2000DmDbOOn
oobooooooooooobboooboooo2od

0468000 000000000ODOO0OODOOOO

o0s5008710000000000000000O0O00O0
goooooecTrROOOOO0OODOOOOOO000D0OO0
gobodoooooooooobobooooogooood
gbobooobooooooooooooooooooa
gobodoooocoooooobooboooobooOoooog
gobodooboboooooooobooooboooooog
gboboooocoocoooooboobOobooooooboo
goboooboocoooocoobooooobooooooa
goobOOooooocGcTROOCOCODOOOOODOOO

01190



120 0oooo0oosgz 1o 2002

ggboboobooooboobbooboobboon
gooogooood

noooooooobooooobbooobbobooo

ooooooooooooo
ooooooOooooo0oboooooo0ooOobooooOoooooon
o gboobooboooboboooboorn

oboboboobooooooooooooooooo
gooboobobobobobooboooooooooo
gooboboboboboboboboooooooo
goobobobobobobooboooooooooo
goobogobgozeooobobobOoboOooooooo
gooboobobobobobobobobooooso
ggbobooobooooboobbooboobboon
ggbobooboooboobbooboobboon
gooooooooooooboobobbobbboooooa
gogbobgooobooooboobboobooboa
gogboobooboooboobbooboobboon
ggboboobooooboobbooboobboon
goooao

2000000gooooooboboooobobooooog
go

ooooooooooooo
oooooooooboooooo
gooooooooooooooaon
ooooooooooa

o JOOoOOOoOoOoOoOooooo®

coboboooooooooooooboboooboocooon
ooboooooocoooboooobbooooboooooono
gooooo

oob7i0ooooooboo1200024000000
gobooobooooooooboobooooooooono
lzoooooboooooooobboooooooooo
gobooobOboleo0OO0D400D0000DOOO
ooboooooboogs3o2ommdoonoooonoOno
gopbooobooooboooooooo

coooooooooobooooo
gobooobooooooobooobooooboooonod
oboooobooooooooobooooooooooa
gobooobooooubooooboooo
gobooobobooooooooooooooboooo
l0100000000CO00DOCOO0O0OO0O0O00O0O0
oobooobi120120150000000000000
oboooooobooocoogosodyoonoonoono

uJogooooooobobboobooopbooboooD

wBooooooOooooooboooobooooooooa
oooooood

go0ooooooo0ooooboooo0o0oooooobOoo
t000000000000+0000000.
*Loo000o0obooooooo

o 0000OO0O0ODODOODOOO+ODOOODODO
gooooboobOooooboobooo#*o
ooooo*o0oot o000+ 00000

gbooooboobooboboobooboboooobg
gooobooooboQoLbuoboobbouobooobn
goooboboboobooboboooboooscecoon
goboobooboboobobogseoiobooooboon
goooooooooooboobbbbbbbooooo
gogboboooboopoboobbooboooboon
gbobobobobobowsooooooooooo
ggoboooboopoboobbooboobboon
gobobboo0o0oU0bRARgUUOOODDODOOO
desmosome0 000 O0OO0OOOOOOOOOMMPSO
uPADODOOOOOOOECMOOOODOODO Tenascin
CODOECMOUODOOMIGOIP-100 STATIODOOODO
gboboboboboboboooooooooooon
gboboboboboboboooooooooooon
gooobgoboobgooogoosccounonoonogon
gbobobobobobobooboooooooooon
gbooboboboboboboooooooooooo
gboobooooobooboooooobobooo
MMP10 -30 uPADO CD440 Integrin a30 PaxillinO O O
goocepouicrBP20 000 00O0ODOOOODOODO
gooooecMdbogoooooboob-ecMObCon
goboobbooboobbooobooboob
MMPLO-30uPAD DO OOODOODOOOODOODOOO
ECMOOOOOOODOOOOOOCOOODOODOOO0OO
gogbobooobooooboobbooboobboon
gogbooboooboooboobbooboobboon
ggoboooboooboobboobuoobbuoon
OMMPIOOOOODOOODOOODOOp=0001000
goboboboooooobobobobooomoo
gooobgoogobgosccobuouonbouonooongn
gobobobobobobobobooooooooon
gobobobobobobobooboooooooooon
gbmoboboboooooooobobobooo

01200



oooao 121

0000000000000 00C0OO0000O0000
goooooooocboooooooo

gooooooooooooboobooooooooobooooooboobobo
o JO0O0OO0OCOOOO0OODOOCOOOOOOOOOO

gooo
coooooooooooboocooboOoobooooo
gbooooooooboodHseGOOOO0OOODOOOOO
gobooobooooooooooooooooooa
obooooooodHspGUOOODOOOODOOOCOO
gcpObOOOOCOOOOHSOODOOOOODOOOO
gobooocooo
gooo
coooooooooooooooooooboooon
gboboodoz0booooooobobooooooooog
gobooobooocpOoobooHsOOooooooocer
O RNAOOOOOODOIInsituDOOOO0OO0O0D0OO
ooboooo
ooooooo
goooboooobooobogocepOoHSODOOOODO
gopboooboooooooobbooobooooog
gopboooooooobooooooooooooooo
gbooooocpObobOOoboobDOoOOoboOoOoOoOonod
gobooooooooooobbooooboooooog
gbooooooooooodsoooooonoooa
gboboooobooooooobbooooboooooog
obooobooooooooooooooooooa
gboooooocpOHSOOOODOOCOODOOCOO
gobobooooboooooooobooboooobooooooa
gboocpOC0OO0OOOOODOOOCOOOOOOO
oobooooo
cooboooooooooboooobboooboooo
gbooooodseGOOOO0OOODOOOODOOOOO
HSpPGOOOOOODOODODOOOOOHSPGOOODOO
goboooooooooboooobboooboboooooag
oboooobooooobooooooooooooooo
ooboooboooooboooooboooooooooo
gboooodspGUDODODOOODOODOHSPGO
goboooooooooooobooo
goooDbooodHsPGODODOODOODOOOODO
oopboooooOooooooboooboooooog
goboooooooooooboooooooonoag
HSsPGO OOOOOODOOOOODOOOOOOOO0O0OO
ogobooooood

0000000000000 000O00000O0000d0
gooooo

gooooobooooooon
o DdOOoOOOOOOOODOOCOO
ooooooooooooooooon

coboooobooooboooooosAsObOOooon
gboboooooobooooboooooooosAstod
uboboooboocoooooobobooobooooooa
gobooooobooooooobobooobooooooa
gobooooocoooooooOooooooooooo
obobooooooobooooboobooosAsOOOn
oboboooooooooooopPpvmAOOOOOOO
gobooooboboooboooobboobzoeoi0boOoOn
gobooooboooooboooobbooooboooooa
gobooooooooboooobboooboooooa
gbobooobobzoeoioononozo020 0000 O00
ooboooboobo400oobooob4000000
oobDooooooobDOoO0ooDbobogeon o140 0500
gloom@ooooooooooooooons20onoogono
goboooboooob220000000000000
goboooboooooooobboooboonoo
goboboooooogosAshogooooooodn
gobosASOO0O0O000000bOo0ooooonooon
gbobooooooooooooooopPMAOOOO
gbAld0O0OO0OO0OOO00O0OOO0O0OO0OO00O0
gobooobooooooooboboooobooooooag
gooooopscOOOOOOOOCOOOOOOI00
gboooooooopMAOOODOOOOOOO0OOOO
gobooooobooooboooobboooobooooooa
goboooooooooooo

le000O000OO0O0O0OO00O0ooOOoOoonbOOn

gooooooooooon
o J0O0ODLOOODLOOOOOLOOODOO
oooooooooooooooon

oo ooooooooooo
gl ooogo
g ogooooooo
oooOooUooUooOooOoooDooooooooo
oo19%dChinD OO0 O0O0O0OOOOOO0OoOooooo
000000oooooooooooooooooooo
0000o00oooooooooooooooooooo
000000o0oooooooooooooooooon
00000 0D0Do0OO0o0DoDO0OO0O0OD0O0OOdMartin
Distraction SystemO0 0000000000 DOO0OO
0000o00oooooooooooooooooooono

01210



122 0oooo0oosgz 1o 2002

gobooobobooooboooo

oo01e0000o0

ooooo0O12000280

oooooooooooon

oooooglrzoooz22s0moooooooooon
goboooboooooooobobooooboooooon
gobooooboooooooooboooooooooa
gobboooobooooooooooobooono2000
2000000000

cooood
oblstoddle0ooooooooooooonooa2sd
obO0d1e0000000025-OmmMOO0220000
gbooooooliTiobobooobooo1z02e0000
oobooooood

01220



