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## 4270287621 : MAJOR MECHANICAL ENGINEERING

KEY WORD: STRESS ANALYSIS / FINITE ELEMENT METHOD / IMPLANT
CHACRIT TANGSIRIMONGKOL : STRESS ANALYSIS IN HYBRID
DENTURE BY THE FINITE ELEMENT METHOD. THESIS ADVISOR:
CHIRDPUN VITOORAPORN Ph.D. 195 pp. ISBN 974-17-9815-6.

The hybrid denture are broadly used nowaday for oral restoration in edentulous
patients. However, for some patients,problems occur when placing many implants into
mandible. In oder to investigate the probability on reducing of implant that used to
support the hybrid denture, the finite element method is used as a tool to study the
stress distribution in this study. The hybrid denture supported with three and five
implants is modelled and embeded in a model of the mandibular bone. The vertical
chewing force is then applied on the denture in two different patterns.ie. one as a
concentrated force throughout the denture and the other as a concentrated force on the
right molars. The length of the implant, the distance between the front end and the rear
end of the implant and the length of the distal extension cantilivers are set to be equal.
The results from the finite element method reveal that by reducing the numbers of
implants into three, the maximum stress occurred in the implant at the rear end is higher
than that when using five implants. This is because each implant must bear on the
higher bending moment. The solutions on this problem are to enhance the strength on
the hybrid denture by increasing the size of abutment or-adding the chamfer at the neck
of abutment. other solutions are to-reduce the bending moment on the implant at the
rear end by using other materials with higher strength such as cobalt or redesign the

structure of denture so that it receives only the axial force.

Department____Mechanical Engineering Student's signature............coo

Field of study._Mechanical Engineering Advisor's signature...........ccocoiviiiiiinnnn,
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1565-175-195 N 190N
ANHIAWREUGIAALIUIAT AT 19U aaN (MPa) 382 389
pNLAReNgIgalunszanIaLsNluiisN (MPa) 144 104
pNAUNAgegnlunszgnIaLs e (MPa) -371 -251
ANNLAWRNgIqR lunsEgNIaLIINHILTEH (MPa) 110 70
Wuilseslauda 3 svniuiiandsldnangngivnss 2
FAUTLAAEY
155-175-195 N 190N
ANARaugIgnLlnseaitaiulaew (MPa) 369 370
ANAReNgean luNsznnsaLIsNTEN (MPa) 151 114
PNALNAZQeqR luNTEaNTaLIINTLAEN (MPa) -388 -276
ANNLALANGIgA luNsEANIaLUIINHLLAEN (MPa) 102 65
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ANAURBUENgALUTATNAT UL aeN (MPa) 161 102
ANLALIRRUEIgR lUNszANIaLI NN (MPa) 136 91
ANLALNAZIARUNIEANIaL NN (MPa) -356 -233
¥ K a
ANNLALAYENAA UNIEANTRUIINTULNLN-(MPa) 110 86
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ANHIAWREUGIAALIUIAT AT AW aaN (MPa) - -
pNLARENgIgRluNIzaNIaLIINTIAEN (MPa) 118 64
pNAUNAgeanlunszgnIaLs e (MPa) -315 -162
ANNANRAIG9AR TUNTTANTRLITINTILTEN (MPa) 115 85
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mm\mm%m 155-175-195 N ﬁ@LLN‘LIm%‘F;I'J 190 N
wandagaf 1 | wandasaf 3 | winfinsad 1 | windnsad 3 | wdndnsad 5
FX(N) 90 0 -90 133 -43
F, (N) 55 -110 82 -81 -2
F,(N) -1354 569 -919 441 -92
I\/IX(N—mm) 1902 522 2055 242 171
M, (N-mm) 412 0 963 -644 260
M, (N-mm) 217 0 -199 -159 -9
wuudraasiulaanlania 3 siniwiiesdddduandnging
mumumﬁm 155-175-195 N ﬂgmmum%m 190 N
wandafaf 1 | wanBesia@i 8 | vandadaf 1 | wandesafi 3 | ndndnsad 5
F (N) 86 0 -97 137 -40
F, (N) 58 114 86 -86 -1
F, (N) -1334 530 -898 414 -86
M, (N-mm) 2061 471 R 202 177
M, (N-mm) 571 0 1169 -637 268
M, (N-mm) -227 0 -203 -161 -104
wuusraesilulaenlauia 3 sniudiandddlasdanzlauasneanas
mumumﬁm 155-175-195 N ﬂ;mmum%m 190 N
wANE AR 1 | wanBasaf 3 | uandasa 1 | wenBasaR 3 udndngad 5
F (N) 223 0 92 -91 -1
Fy (N) -26 51 -28 15 14
F, (N) -1483 826 -977 544 -137
M, (N-mm) 793 1107 622 648 554
M, (N-mm) -430 0 -96 365 110
M, (N-mm) -91 0 -16 58 22




192

~ , ' o=l (o= =l
R19189 2 (F19) ﬂ’]LL?\‘]LL@%TNLN‘MEW]ﬂﬁﬂﬂ@ﬂ@ﬁﬂiﬂ?\ﬁ@ﬁ%@lﬂ@ﬂﬂﬁ??ﬂﬁumﬂml‘l&mu

Anaasiiulaanlaida 3 sniwiandaldiunisiulgaudn

.
a

wuudraasiulaanlause 3 sindwiiendslduantnndqadiansauuuqansu

qQ

mm\mm%m 155-175-195 N ml,mum%m 190 N
wanEafaT 1 | windasafi 3 | vandasat 1 | windesfi 3 | ndndnsad 5
FX(N) 152 -3 20 14 -34
Fy (N) -3 5 8 9 2
F, (N) -1700 1261 -1135 836 -270
M, (N-mm) 0 0 0 0 0
M, (N-mm) 0 0 0 0 0
M, (N-mm) 0 0 0 0 0




193

dl ' a‘d‘ ' o =K ! = o
R3I890 39 ﬂ’]LL?\‘]LL@ZIﬁJLNum%ﬂWﬂW@ﬂ@qﬂﬂ@ﬂﬂ6'1Zﬂ?'}ﬂ‘ﬁumﬂNIuLLUU@’]@@ﬂWuﬂ@@N

la13n 3 snWunendelffunisiliullpuda

wuudraasiulaanlauda 3 sandwiiendslduantngilnss n

‘qrﬁ]LLﬁ‘\i‘]_lﬂLé‘/El"J 155-175-195 N ﬁﬁLLNU@L%E') 190 N
wandagaf 1 | wandasaf 3 | wanfingad 1 | wanfingad 3 | wanfingad 5
FX(N) 90 0 -90 133 -43
F, (N) 55 -110 82 -81 -2
F, (N) -1354 569 -919 441 -92
MX(N-mm) 1682 961 1725 565 178
M, (N-mm) 772 0} 603 -113 89
M, (N-mm) =217 0 -199 -159 -9
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FX(N) 86 0 -97 137 -40
F, (N) 58 -114 86 -86 -1
F,(N) -1334 530 -898 414 -86
MX(N-mm) 1831 926 1908 545 180
M, (N-mm) 916 0 781 -91 110
M, (N-mm) -227 0 -203 -161 -104
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mm\mmﬁ”m 155-175-195 N ml,mum%m 190 N
VANEARaT 1 | wandesafi 3 | vandadaf 1 | windiasaf 3 | ndninsad 5
FX(N) 223 0 92 -91 -1
Fy (N) -26 51 -28 15 14
F,(N) -1483 826 -977 544 -137
I\/IX(N—mm) 898 901 735 589 500
My (N-mm) 463 0 273 1 106
M, (N-mm) -91 0 -16 58 22
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vanEafaT 1 | windesafi 3 | vandadaf 1 | windesafi 3 | ndndnsad 5
Fy(N) 152 -3 20 14 -34
Fy (N) -3 g 8 -9 2
F,(N) -1700 1261 -1135 836 -270
M, (N-mm) 12 20 -30 38 -7
M, (N-mm) 609 11 78 56 134
M, (N-mm) 0 0 0 0 0
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