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< 23>, FALAHN) AHER AFAL Anw R T 2

Elastic Modulus (GPa) Poisson’s Ratio

Cortical Bone 13.7 0.30
Cancellous Bone Lo 0.30
Titanium Implant 110 0.33
Abutments

Titanium 110 0.33

Gold Alloy 100 0.30

Zirconia 269 0.25
Veneering Materials

Gold Alloy 100 0.30

Porcelain 70 0.19

Composite Resin 14.1 0.24

Acrvlic Resin 2.20 0.35
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N
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[E 3-1]. 156mm 7418 XA 7| A= $48F50] thsle] Veneeringy} A Fe] Zghol] WhE o} olgx o} A|lA®l] WAE= &4

Veneering Materials

Tissues and Gold Alloy (Mpa) Porcelain (Mpa) Composite resin (Mpa) Acrylic resin (Mpa)
Abutments
Prosthetic Materials Von-Mises Von-Mises Von-Mises Von-Mises
stress stress stress stress
Cortical Max. 53.2 53.2 53.2 53.3
C1l 40.6 40.6 40.6 40.7
Bone c2 22 22 322 322
Titanium Cancellous Bone 6.9 6.9 6.9 6.9
Implant 203.3 203.3 2032 2031
Abutment 453 453 5.1 A2
Veneering 224.1 232.7 2182 1544
Cortical Max. 62.8 62.8 62.9 62.9
Cl 57.7 57.7 57.7 57.8
Bone 2 23 23 273 273
Gold Alloy Cancellous Bone 6.9 6.9 6.9 6.9
Implant 2793 2793 2793 2793
Abutment 443.0 443.0 427 9364
Veneering 246.9 201.5 2545 186.6
Cortical Max. 57.6 57.6 57.6 57.7
C1l 534 534 534 535
Bone 2 249 249 249 249
Zirconia Cancellous Bone 70 70 70 70
Implant 183.1 183.1 183.1 183.2
Abutment 4217 4214 599.0 1487.3
Veneering 249.6 202.6 2293 1355
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[ 3-2]. 2mm F7¢

Azl Zh Al AskEol tgke] Veneeringd AFele] x5t mhg =3t ¢l

oL

[e)

Aoh Al gle] AT

Veneering Material

Tissues and . . . . .
Gold Alloy (Mpa) Porcelain (Mpa) Composite resin (Mpa) Acrylic resin (Mpa)
Abutments Prosthetic
Materials Von-Mises Von-Mises Von-Mises Von-Mises
stress stress stress stress
Cortical Max. 51.7 51.7 51.7 51.8
C1 485 485 485 486
Bone C2 284 284 284 284
Titanium Cancellous Bone 6.1 6.1 6.1 6.1
Implant 208.0 2079 2079 2079
Abutment 4645 4645 464.2 929.1
Veneering 225.3 233.3 219.7 153.8
Cortical Max. 51.0 51.0 51.0 51.1
C1 478 478 478 479
Bone 2 285 285 285 285
Gold Alloy Cancellous Bone 6.1 6.1 6.1 6.1
Implant 2155 2155 2155 2154
Abutment 486.4 486.4 486.2 9136
Veneering 223.7 232.5 221.2 1586
Cortical Max. 50.5 50.5 5.6 50.6
C1 472 472 472 473
Bone 2 270 270 270 270
Zirconia Cancellous Bone 6.2 6.2 6.2 6.2
Implant 1594 1594 1594 1595
Abutment 432.1 482.0 6184 1491.6
Veneering 221.3 2296 197.0 114.6
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w

B

-1> 15mm F7A¢] AH

(a)

()

(c)

=

Z 2do A Gold Alloy Veneerings AH&3
Aslg shellA] ZF A Fel| W& XdEe| vER= Von-Mises &
a) Titanium X|F=th, (b) Gold Alloy X|==tl, (¢) Zirconia *|5=TtH

[«
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()

(c)

<21 3-2> 15mm FA9] AdF wdo| A Gold Alloy Veneerings AH&3
u FAskE stollA ZF AFge] wE dEel] JEhE Von-Mises &
¥ (

a) Titanium X|F=th, (b) Gold Alloy X|==tl, (¢) Zirconia *|5=TtH
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(a) (b)

(c) (d)

<9 3-3> 1.5mm A9 AEEF LA Titanium AFUE AMHEIS o
FA8k5 dlellA 7+ Veneeringol] wWE AdE FE2Eo| YEhE Von-Mises
S ¥ (a) Gold alloy veneering, (b) Porcelain veneering, (c¢) Composite

resin veneering, (d) Acrylic resin veneering
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(a) (b)

thbtbt bbbttt
bbb bbb
oopooODooOoOoD

(c) (d)

<218 3-4> 15mm FA9 ARF wdoA Gold alloy AFHE AFEFS
u FAsE shellAl ZF Veneeringol wE g FERE] YR
Von-Mises =3 ¥: (a) Gold alloy veneering, (h) Porcelain veneering, (c)

Composite resin veneering, (d) Acrylic resin veneering
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(a) (b)

bbbt

(c) (d)

<% 3-5> 15mm T A™EF wEoA Zirconia AFHE AREFS W
TA3l5 B4 2+ Veneeringell W& AHE FF=°] yERE Von-Mises
S ¥ (a) Gold alloy veneering, (b) Porcelain veneering, (c¢) Composite

resin veneering, (d) Acrylic resin veneering
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A2A FRAFFANY SHEA

[3 3-317} [ 3-4]5= 727} 1.5mm, 2mm F719] X2 ol 7}314%]—‘5 T35t
<ol tsto] Veneering¥ #|Ftie] x3hol| we =3 dF
A3z Maximum Von-Mises StressE H.o] £t}

TR AN FA Tl et o] Zt A Sl tiste] Veneering A&
o] Zdslel #AAGle]l FARE SRS MY 2 Veneeringol] thshed]

FA A Az Yl FHdl Von-mises Stressi
Titanium, Gold Alloy, Zirconia A|Fdje] sl Z+z 578MPa, 57.6MPa,
5S47MPac] A, 2mm A|E=E FAC A% A"EEol vehe Hd
Von—mises Stresst™ 217} 55.4MPa, 54.8MPa, 53.50MPa¢] Aste] 424315
of mlal] A5}t Veneeringell ¥stell oja] Aol LAs= &9 =7]
o= W3yl A gltl. o)== Maximum Principal Stress?} Minimum
Principal Stresso|l A% B]<=3l 9FAFS- W eIt wWabaro] HASH:E SHER X
T} Veneeringell @A Glo] A9 A FES Holal Uk

=2 A9l Veneeringd] thalA]i= 1.5mm 7742 A Zol| Zirconia A5
& ALgs A eaxole} A Fhel] WAEE Maximum Principal Stress
7} 7tz 239.5MPa¥ 691.9MPa= AlY kil 1.6mm 779 AdEAE

zkz} 239.3MPa¥ 666.6MPaz Ald WA vERETE SRXRE e A4
Acrylic Resing AFEE A% Zirconi AFolA]  vEhE Maximum
Principal Stress+= 1761.7MPa=® t& X|F=dio] wv|s] =4 S713FAY 2mm
FAY AdEg AHEE Aeole LE S8 SUF B

| L= §He A7 FY AFdlol sl Veneering®] %
ol At asts Aoz Yehtow Zrconia AFUIF M4 2

B BAE R FHAF) Aol Azkel A%l sl QB Aok A2

FUH

E Al

O

<% 3-6>2 15mm 779 AETF ZdolA Gold Alloy Veneering 2
AFEES Wl FgekE stelA ZF XF e wmE A |dEe] e



Az A YERYE 32 Veneering Al

| AR 2 XE Ko Folv) oA Zbzbe] A A Eof A

WS SHEYE M523 S Yoy o Von-Mises Stressi
o A]

FAE AEY A% F 5 TSI

<aE 3-7>ol YERY 9l
Von-Mises Stresst 4.3MPaZ 53l Titanium #5Fthe] 29 A5 W
wollA &l HETHE dde Btk
<% 3-8>2 1.6mm 779 AEE EdoA] Titanium AFHE A
S W FH3F oAl ZF Veneeringol wE A PRI
Von-Mises SHE X5 Ho] v} 734 o] v+ Veneering e AHE S5 X5
el ST A4 A 2 o] LAY, Fdhd o= Veneeringol
AdteE &#e 7asit) sk Zg A Veneeringd] WERE LHEYE o
A7]3= Veneeringoll #Aglo] 712 FAFHA YERST.
<1% 3-9>+= 15mm 779 AT EdoAq Gold alloy A5
S o] $93lF dlolA 2 Venceringd] wWE A FERE|
Von-Mises $H&#¥XE Ko Fuvh Titanium A|FHE AEsH=s 499 2o
<4 Lls

A7de] vb& Veneering g AHEEFE 2|50l

el
il

A © 2 Veneeringol] WA3E &3& ZolAv) gl Z-&7o LAs= S
HE YT Veneering®ll #AIglo] A s BT

Vi
<719 3-10>l+= 1Lomm 7719 AdE EHA Zirconia A|FHE A
g8 o =H3E dlolA] ZF Veneeringol]l wWE AR FEE UEh=
Von-Mises &#&#¥7} Ye Q) o] Ao A2 w2 714 2] Veneering©ll
el Aol SHPFT el A, <yl 3-8><a¥ 3-9><a¥
3-10>o A 2z} xFthell el Acrylic resin veneeringS AFE3F (d) 28-S A
2 vlastd Aol & AFUHLFE AFel o 2 §¥o] Y= A
B 4 2tk o] Aol Veneering® 7dAdo] stolx|™H Veneering®l| WA=
<

2 749 Veneering©.2 <13 x5 A5 9 x5}

NiL)
flo

N
B>
i)
e
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Veneering®] 744 o] olx™ Veneeringol] &A= -
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[ 3-3]. 1.5mm F7)¢ XdZo] 7fej A= F£Hst50] tste] Veneering® AFte] 2gte] wh& Zy} 1 xo} A|AHd dAsl= &¢
Veneering Materials
Ti d
1SSUES A Gold Alloy (Mpa) Porcelain (Mpa) Composite resin (Mpa) Acrylic resin (Mpa)
Abutments Prosthetic
. Von-Mises Von-Mises Von-Mises Von-Mises
Materials
stress stress stress stress
Cortical Max. 573 573 57.3 579
B Cl 56.9 56.9 5.9 56.9
e e %59 %59 %9 %59
Titanium Cancellous Bone 43 43 43 43
Implant 2299 2299 2299 230.1
Abutment 536.4 536.4 536.5 870.8
Veneering 169.9 1773 1773 126.1
Cortical Max. 576 576 57.7 57.7
Cl 565 565 5.5 565
Bone C2 260 260 %60 260
Gold Alloy Cancellous Bone 43 43 43 43
Implant 234.6 2346 2346 2347
Abutment 5534 5.4 5535 44.7
Veneering 1684 176.1 1779 130.9
Cortical Max. 54.7 54.7 54.7 54.7
Cl 532 532 53.2 532
Bone C2 236 236 236 236
Firconia Cancellous Bone 43 43 43 43
Implant 1746 1746 1746 1743
Abutment 5655 5655 565.6 1403.3
Veneering 171.1 1794 162.6 6.7
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[E 3-4] 2mm FA¢ AEFe] 7fel A= 350l thete] Veneering AF) o] %3k whe Fa} ol3-x|o} A Aed] WAlEl= 29

Veneering Materials
Tissues and . . . . .
Gold Alloy (Mpa) Porcelain (Mpa) Composite resin (Mpa) Acrylic resin (Mpa)
Abutments Prosthetic
Materials Von-Mises Von-Mises Von-Mises Von-Mises
stress stress stress stress
Cortical Max. 554 554 54 55.5
C1 442 442 4.2 443
Bone ™9 25 25 25 25
Titanium | Cancellous Bone 38 38 38 38
Implant 2365 2365 236.6 236.7
Abutment 522.2 522.2 522.2 868.7
Veneering 172.0 1804 176.2 124.6
Cortical Max. 54.8 54.8 .8 5.8
C1 436 436 43.6 437
Bone [ o 26 26 26 226
Gold Alloy | Cancellous Bone 38 38 3.8 38
Implant 240.2 240.2 2402 240.3
Abutment 546.9 546.9 547.0 840.2
Veneering 1704 1787 177.1 129.5
Cortical Max. 535 535 535 53.6
C1 42.8 42.8 428 428
Bone "o 209 209 209 209
Zirconia Cancellous Bone 38 38 38 33
Implant 1837 1837 183.7 183.8
Abutment M74 M74 5474 1412.1
Veneering 172.9 181.8 1615 855
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3-6> 1.5mm F71¢ A4

BN
T

: (a) Titanium A5, (b) Gold Alloy A

(a)

(b)

(c)

=

Z 2do A Gold Alloy Veneerings AH&3
HakE oA 2 AFhol] wE Ad o] YEeRE Von-Mises 2

= <}
Z

i, (¢) Zirconia A5
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(a)

R Rk o

(b) (c)

<Z1¥] 3-7>. 1.5mm F7A19 AE& 2o A Gold Alloy Veneering-2 A3l
ul FE3E oA ZF AFdle] wE g YEehE Von-Mises &

o,
HE-¥: (a) Titanium #| 5, (b) Gold Alloy A|Fth, (c) Zirconia A==t
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(c) (d)

<% 3-8> 1.5mm FAL AEE EEoA Titanium AFHE AFEPS
T35 oA ZF Veneeringol] W& AR FZ2Eo] yERYE Von-Mises
SHE ¥ (a) Gold alloy veneering, (b) Porcelain veneering, (c) Composite

resin veneering, (d) Acrylic resin veneering
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(a) (b)

SRRttt

(c) (d)

<218 3-9> 15mm FA9] ARF wHoA Gold alloy AFHE AFEIS
uf  FEskE StollA] 7} Veneeringoll wWE A FEEA YEhUE
Von-Mises 2#¥#-¥: (a) Gold alloy veneering, (b) Porcelain veneering, (c)

Composite resin veneering, (d) Acrylic resin veneering
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(a) (b)

(c) (d)

<19
b

3-10> 1.5mm F7A9 AU oA Zirconia AFHE AFE-S
ts st ZF Veneeringel W& 5 FEE] YER= Von-Mises

. (a) Gold alloy veneering, (b) Porcelain veneering, (c) Composite

5
(=
Ol

S
=
=
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He

resin veneering, (d) Acrylic resin veneering
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A3A ASFANY SHEA

[ 3-51¢ [3F 3-6]12 ZZF 1.5mm, 2mm 7712 A E 2ol 7ef#|= AALe)
ol 3kl Veneering¥ #|Fuie] x3lol we =3 dETE Alxdd
A3z Maximum Von-Mises StressE H.o] £t}

BAKeg ol A& b AFjel tiske] Veneering A& ZHd¥stel] dAIS)
of =¥ QlFAotollA FARE FHEFEE MY 7} Veneeringel thHa}ko]
1.omm A& FAY A5 AEze] yelhus= Ho Von-mises Stressi=
Titanium, Gold Alloy, Zirconia X|F=thell whall 212} 191.9MPa, 191.4MPa,
2065MPac] A, 2mm AEE FAY A A"zl yehdes FH
Von-mises Stressi= Z2H2} 183.6MPa, 181.8MPa, 178.8MPao] WA3le] x| =)
92} Veneering®l| Wslel] o] Ao @Asl= S99 =AV|de & Wr}
. 9]3= Maximum Principal Stress®} Minimum Principal Stressol]l A% H]

S Fe BRItk e wAsE $HER A5 Veneeringol] ¥A|

Sk ghes Holal Stk wE, AFtie Veneeringell #7810
IFA| ot M= SHEo] A AATA EAZ
AAVeEel A% M 7HR] SIS & Minimum Principal Stress®] =7]
b A2A yebgel 22 79 Veneeringoll tha] x5l Aol St
S92 x| Fdjo] WAEE Minimum Principal Stressy® 7FA38l= 23kl 9l
vt} =8 A9 Veneeringel| thallAE 1.5mm F7412 XE&9l| Zirconia A5
& A8 4 XFdle  2AE=  Minimum  Principal — Stress7}
-1482.0MPal.Z AY kil 2mm 779 AL AE -610.5MPal.= A
o A yebsth w2 7348 Veneeringoll thelA = o] @ge] whrrt o
Acrylic Resin Veneering®} ZirconiaE AH&3 4% 15mm 77 A2&Fe| A
Fjoll A -3987.0MPa 744 LA sle] thE AFdlel] vle] sts&H o] A F
7hekaivh 2mm FAY] AEES AMEE Aol s hESEe St
dEAY 5d AFd dellA= Veneering® Aol w2 A-¢ AFdel &
Aske &E3tol S7kskaivh
AAFsHE shellAl Veneeringel AshE 99 7w &d AFtHel o

FU

%
o
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3l Veneering®] Aol AstetrE Haste FdFoR vEst o™ Zirconia
Al 4-¢ 1.5mm FAL A& ds] -4481=5H -183.3MPa”lA,
2mm T Aol tiE] -423.1MPaZ5-H -182.6MPaZtA| #Aas] 7Y 2
W E9E B ok

< 3-11>2 15mm 5719 AW wdo| A Gold Alloy Veneering2
AREEE W AR stelA 2 AFEdel wE A™Ee UEehss
Von-Mises S#HEXE Ko 2t} <Y XFdio| A= Veneeringoll A
glo] AL SHEELE Hol Fvh ZF A Ffol thste] Aol v

HEYE FAFE JeE Bl Titanium3t Gold Alloy AFtHE AMEE
A5 AdEFeo] YEltE §3o] Zirconium AFHE ARESE Aol wE)] of
8% A vebgTh A Fol A 2] Hul Von-Mises Stressi= 133 ofete] A
57} ofu]g} ozt kol A WA Sk

<% 3-12>F 1.5mm A9 AEE wdoA Gold Alloy Veneering-S
AREEE W AR stelAd ZF Aol wE el Uk
K 2ol sd A Fel

] A SHEYE 1o Fu.

Aol W SHEXEL QlaA|ote] speiol] WASE FHul e =27
= & o)z} glon} Zirconia A FHE ARRE 7 45
dE AR el A A o2 Ahe SR BAgS B 4 9t

<% 3-13>2 1.omm FAY AEE ZHoA Titanium A|FHE AMS
e uwl AARFE dlollA ZF Veneeringol wE AE PRI UehE
Von-Mises $#HE¥Z yetl. tE  Veneeringoll W& 7FAo] e
Acrylic Resin Veneering?] %ol X|Fdlo| &89 45 ¥4 &4 & 59

= !
A, Ad e ATl 239) Veneerings] WASHE & Hojrr),

35 287l Al Veneeringol WEE &3 E-EF Veneering®l #HA§lo] 7
o frAkEHAl yebwt) QleAorel AFde] AAFA WA= S

Veneering 773 oll BAglol FAFSHA LA 3T
<29 3-14>2 15mm 7 AEE ZdoA Gold alloy XFHE A
e ul AARFE dlollA ZF Veneeringol wWE AE PRI UehdE



Von-Mises &##¥ & Ko £} Titanium AFHE
Aol vr& Acrylic Resin Veneering®] 7%l #|F=tjjol SEE‘, e A3 A
2 S0l WA, X A9 Veneeringol A% 59
Titanium A|Fthe] 3-F-9F o] QlgAolel AFrhe] A 5-
&2 Veneering ol #AIlol FASHAl LEbsk

1.omm A AE&E BEdo| A Zrconia AFUE AMEIE W HASHE
3loll 4l Z+ Veneeringol W2 A F-Z&o| YehYE Von-Mises 53
<a® 3-15>] YEeRt Stk o 7IM I Veneering®] Aol e AF =
Acrylic Resin Veneering®] %ol X|Fdlol| &8545 4 &7 & S5
WAEL, XS] 23 9] Veneeringel]l WAEE &8 7HAdde) <19
3-13> <1y 3-14><a¥ 3-15>°A 2z xXFe] Wl Acrylic resin
veneering S AFE3F (d) €S A= H
Fjel ol 2 o] TAsh= A&
FAote} AFe] AAF-NA EAsE &

£ ¥t} 2mm FAQ AWUHF

HEXEE et

i= Ny
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o
o,

. Lo
N
N
=
1o
o

o o
N

2 Veneering 747dol #AIglo

WA AEY RE AS

[ )

AR T3

oA FAFEE &
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[¥# 3-5] 1.omm F7A¢ x4

=z 71 A= AARsls el téte] Veneering ¥ A5 the] kel mhE =3} Qlg|op AlLgle] WAsh: 9

Veneering Materials
Tissues and i i i i i
. Gold Alloy (Mpa) Porcelain (Mpa) Composite resin (Mpa) Acrylic resin (Mpa)
Abutments Prosthetic
Materials Von-Mises Von-Mises Von-Mises Von-Mises
stress stress stress stress
Cortical Max. 191.9 191.9 192.0 192.0
B C1 187.0 187.0 187.0 187.1
e 85.7 85.7 8.7 8.7
Titanium | Cancellous Bone 195 195 195 195
Implant 598.0 598.0 598.1 598.4
Abutment 1436.1 1436.1 14359 2006.8
Veneering 3617 3353 336.6 249.6
Cortical Max. 1914 1914 1914 1915
C1 185.8 185.8 185.9 186.0
Bone 7o 86.0 86.0 8.0 86.0
Gold Alloy | Cancellous Bone 195 195 195 195
Implant 604.8 604.8 604.7 6045
Abutment 149%.7 149%.7 149.6 19835
Veneering B85 333.0 3399 2604
Cortical Max. 2065 2065 2065 2060.6
C1 193.9 193.9 193.9 194.0
Bone [ 9 819 849 849 849
Zirconia Cancellous Bone 19.2 19.2 19.2 192
Implant 87 87 589 549.2
Abutment 1265.7 12655 13515 2950.3
Veneering 411.0 4327 356.0 1659
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[ 3-6] 2mm FAS AWze] sl AAE] Bh3ho] Venceringsh AFe)e] Zqol BhE #3t A Ao} Asgle] WA 5

Veneering Material

Tissues and Gold Alloy (Mpa) Porcelain (Mpa) Composite resin (Mpa) Acrylic resin (Mpa)
Abutments Prosthetic
) Von-Mises Von-Mises Von-Mises Von-Mises
Matenals stress stress stress stress
Cortical Max. 1836 1836 183.7 1838
C1 147.3 147.3 1474 1475
Bone C2 7.8 7.8 7.8 .8
Titanium Cancellous Bone 19.9 199 199 199
Implant 5679 5679 567.9 567.7
Abutment 12775 12774 12763 2104.7
Veneering 634.8 387.3 384.4 246.7
Cortical Max. 181.8 181.8 181.8 182.0
C1 1456 1456 145.7 1458
Bone (67} 76.2 76.2 76.2 76.2
Gold Alloy | Cancellous Bone 199 199 199 199
Implant 582.3 582.3 582.2 582.1
Abutment 13192 13191 13189 20789
Veneering 3615 384.9 387.9 2571.8
Cortical Max. 1788 1788 178.9 178.9
C1 1436 1436 143.7 143.7
Bone (67} 715 715 715 715
Zirconia Cancellous Bone 20.1 20.1 20.1 201
Implant 461.2 461.2 461.4 461.6
Abutment 1331.2 13309 14005 3208.8
Veneering 3849 3995 336.3 163.7
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(a)

(b)

<719 3-11> 1.5mm F4¢ A

e

O
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i= By
SHEF:
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o)
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w ARekE skelA 7b Aol wE A

(c)

= RdoA] Gold Alloy Veneerings A&

o)

Ao YEeElE Von-Mises

(a) Titanium A5, (b) Gold Alloy AFth, (¢) Zirconia A Fth
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(b)

(c)

<% 3-12> 15mm FA9 AhE Zdo|A Gold Alloy Veneerings AMg-
uf AARsEE st Al 7 Al uhE S YERSE Von-Mises

: (a) Titanium # ], (b) Gold Alloy AFth, (¢) Zirconia A Fth
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(a) (b)

bbb

(c) (d)

<2y 3-13>. 15mm 779 AdHF ZHoA Titanium AFUE AFEIAS
i AHArbslE skelA ZF Veneeringoll W A FEREC U
Von-Mises =3 ¥: (a) Gold alloy veneering, (h) Porcelain veneering, (c)

Composite resin veneering, (d) Acrylic resin veneering

- 36 -



+3
¥
¥
+
s
=
=4
+
¥
¥
+
.

(a) (b)

o

bbbt
PUONOEDUROnDD

=11

(c) (d)

<9 3-14> 15mm 772 AdEF EdolA Gold alloy AFHE AMHEIS
i AHArbslE skelA ZF Veneeringoll W A FEREC U
Von-Mises =3 ¥: (a) Gold alloy veneering, (h) Porcelain veneering, (c)

Composite resin veneering, (d) Acrylic resin veneering
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(c) (d)

<9 3-15> 1.5mm T2 Ad#F RHo|A Zrconia AFHE AMHEIS
ArVetE sholl Al 7} Veneeringoll whE Mg i YERE Von-Mises
S ¥ (a) Gold alloy veneering, (b) Porcelain veneering, (c¢) Composite
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Veneeringo| A& FA 3% 27 thate] =417 9= 4$9 Maximum
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[ 3-7] 1.5mm F74¢ AHZe 7teiA= =43l thale] Titanium abutment®t Composite resin Veneering 2]
23l S5A7E e Ao &3 g ol Alzde] WA= Von—mises stress
No buffer Buffer = 50GPa Buffer = 30GPa Buffer = 10GPa Buffer = 1GPa
(MPa) (MPa) (MPa) (MPa) (MPa)
Cortical 93.2 23.2 93.2 93.2 93.2
Cancellous 6.9 6.9 6.9 6.9 6.9
Abutment 4451 4452 452 451 805.4
Veneering 2182 101.2 1078 1185 113.7
Buffer 163.8 152.2 121.3 5.2

- 41 -



[3F 3-8] 1.5mm 749 AHZe 7teiA= =H3FEol thale] Titanium abutment®t Composite resin Veneering 2]
23l S5A7E e Ao &3 g ol Alzde] WA= Von—mises stress
No buffer Buffer = 50GPa Buffer = 30GPa Buffer = 10GPa Buffer = 1GPa
(MPa) (MPa) (MPa) (MPa) (MPa)
Cortical o97.8 o1.8 7.8 o97.8 o97.8
Cancellous 43 4.3 4.3 4.3 43
Abutment 536.5 936.5 536.5 536.6 342.4
Veneering 177.3 71.6 5.4 .1 6.3
Buffer 1245 116.6 93.9 93.2
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Ao Azl 7ha)A]

o

= AAVSEe] tlgle] Titanium abutment®} Composite

g0 i} ¢lF Ao} Al AEl] WAIEHE Von—mises stress

resin Veneering 2

No buffer Buffer = 50GPa Buffer = 30GPa Buffer = 10GPa Buffer = 1GPa
(MPa) (MPa) (MPa) (MPa) (MPa)
Cortical 192.0 192.0 1920 192.0 192.0
Cancellous 195 195 195 195 195
Abutment 14359 14359 14359 14359 18739
Veneering 386.6 140.1 1480 176.8 162.9
Buffer 3076 2379 191.2 106.6
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(

A (b)30GPa 54 (c)10GPa €54 (d) 1GPa ¢4 (o) ¢5A7} gls=
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(a) (b)

(d)

(e)
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(0)30GPa ¢+5A (0)10GPa €54 (d) 1GPa ¢+5A (o) &7t 8l= 4+
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(h)30GPa €+=A] (c)10GPa ¢+=A] (d) 1GPa k=4 (e¢) =7} 9= 2+
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(e)
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ABSTRACT

A study for the effect of material properties on the stress

distribution in dental implant system

Sim, Bo-Kyun

Major in Mechanical Systems
Engineering

Dept. of Mechanical Systems
Engineering

Graduate School, Hansung University

The stress distribution occurred in the surrounding bones by the
mastication force greatly influences on the biomechanical function of
dental implant system. A large misfit in the stiffness between the bone
and the implant yields a stress concentration or stress shielding effect,
and this may lead to bone resorption and subsequent loss of the
implant. In this respect, an implant of a similar stiffness with the
surrounding bones might be recommended, but this can cause the early
structural failure of the implant system.

Thus, veneering materials that can absorbs shock and distribute the
mastication force would reduce stresses on the implants and their
supporting osseous structure. The present research based on these
concepts 1s looking for the best combination of material properties
between superstructures using 3-dimensional finite element method

(FEM, Finite Element Method) and linear static analysis. I applied four
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different materials of veneering and three different Abutments. The
stress distribution in the surrounding bones and von-Mises stress
occurred in the implant system are considered in the determination of
the best combinations in the material properties between
superstructures. It is also investigated how the presence of shock
absorbing layer affects the stress distribution in the bones and
superstructures. In this research, the materials of Gold alloy, Porcelain,
Composite resin, and Acrylic resin for veneering and the materials of
Titanium, Gold alloy, and Zirconia for abutment were used. Using the
three types of loading conditions, vertical load of 500N, horizontal load
of 140N, and 30° inclined load of 1000N in the direction of the lingual
from the vertical axis, the following conclusions were obtained.
Regardless of the stiffness of the veneering material, a specific
abutment induced a similar stress distribution in the bones, and for the
vertical load, titanium abutment caused the lowest stress state in the
cortical and cancellous bone. The acrylic resin veneering of low
stiffness induced the high stress state on abutment, thus the failure of
the abutment or veneering itself can be caused. The combination of
composite resin veneering and titanium abutment is considered as the
most appropriate from the comparison of the strength of veneering and
the stress distribution and its magnitude occurred in the bones. In the
presence of shock absorbing layer, the layer of low stiffness induced a
high stress state in abutment, therefore the layer of intermediate
stiffness between the veneering and the abutment might be most

effective in the stress distribution in the superstructures.
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