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Precision evaluation of crown prosthesis manufactured by
two bur and three bur
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[Abstract]

Purpose: The purpose of this study was to assess precision of crown prostheses that were fabricated by using 2
kinds of bur or 3 kinds of bur.

Methods: The crowns were fabricated by using the first molar of the right maxillary in this study. The abutments
that were prepared were scanned by using a scanner and designed by using CAD software. Based on the crown
design, NC data were created with CAM software. The created NC data were used while fabricating the crown
prostheses by using 5-axis milling machine. Scanning was done for the internal and external surface of the
completed crown prostheses and 3-dimensional measurement was conducted for precision assessment.

Results: The RMS +SD value for the external surface of the crown prostheses that was fabricated by using two
burs and three burs were 28.5+4.1¢m and 19.1+2.8:m, respectively; and the value for two burs were bigger than
that for three burs with statistical significance (p<0.001). The RMS + SD value for the internal surface of the crown
prostheses that was fabricated by using two burs and three burs were 14.9+1.9um and 13.3+2.5um, respectively;
and the value for two burs were bigger than that for three burs but with no statistical significance.

Conclusion: Based on this study, the prostheses that were fabricated by using 3 bur presented better stability
compared to those that were fabricated by using 2 bur and statistically significant difference was found only in the
external surface.

Key words : Dental CAD/CAM systems; Miling bur; Miling machine; Precision; Three-dimensional
evaluation; 5-axis miling
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Aoz Aok BHAES AFSH] 8) lost wax
techniques 7= ARERITh Lost wax technique 2t
o S ARk, izt wiE A% FRie
AX Ak HAES AASHA HrhAl Wazzan & Al-
Nazzawi, 2007). 3FA|¥F lost wax technique= 2}¢] &
oﬂ o X—"X]—tﬂ- U;H }\H7] _Q‘Z]— 9]-/\2 171—'61— t[H /\H7]L—
Zp, wiE 2% Bl FRS AXHEA A7) 24 50l
thsiHA i@ﬂﬂ oA WAYSt= A= FAI5H ] of
HrhKim KB et al, 2014; Kim KB et al, 2013). ©]#
T AE sfdstal dEAS Ak HAES AASH|
Qlsl, dAol= X} A= o] 8ol HAES AlAtstaL
Ak, Ak =L 20, A= Rl 22O Y
Z2Od, A7k AElE AR A X3} A=Y
Al&E AHEE BAE A2 349 ©edlE skl
Qlth(Penate et al, 2015; Ng et al, 2014; Fasbinder,
2013; Tinschert et al, 2004). webA lost wax
techniquel A 7]= 543 o419 L5 FAIE
Eas 3)\*7’ dEZo] HAE AZo] 7Msa& chBidra et
al, 2013; XB et al, 2013; Moldovan et al, 2011;
Miyazaki et al, 2009; Beuer et al, 2008).

27} AL F2 1Y 712-S o] fa) Ak RAEE
S Ak St} W) 72 24HRough machining),

2HSemi-rough machining), A4HFinish machining)
WAL AHA 7FHES 3THKim DH et al 1998). &}

A= U 7oA e B4R @ 2 m, FA4RS @ 1,
AR @ 0.6 me] & A= H(Ball-end mill bur)&
AL Qlom | Heke HAEO| FEje} Aol whehA
SR 240 @ 2 mn, AAN] @ 1 mel B A=Y v
ek BEES ARk Qi OPX]U} 3TFY HE o]

G ek HAES AAehd, 28572 HE of&dl =2
e HAES AlAshe H“%L‘EE} = 28] ALE AT
solual, g8 7k Algte] @8 Aew F7HAQl 3
o] v]-g-o] &M == o] 9lth(Bosch et al, 2014).
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£ Zolth, £ AT AL 3550 W Zﬂﬂﬁj
aete WHET 25RO W AT Aoty RAR
AUz 2jol7h gleks Aolt,

I S+ 2

1AM X2 S AP GIOJE HE

2 Aol A 22k BEE AR S8l et 5 Al
172 A YA (AG-3 ZPVK, Frasaco GmbH,
Tettnang, Germany)s H3E AdA]= 7H¢ Ed
ole} 5 QIAA(Dublisil, Dreve Dentamid GmbH,
Unna, Germany)E ©]-8-38f Q1 A5 AA] 8klaL, A
= o QAN Type VA4 3(GC Fujirock EP, GC
Fojx Al AR S A2k

g B2 eho|E Ay

Corp, Leuven, Belgium)&
stolth 41 AAE A2
(Identica® BLUE, Medit, Seoul, Korea)= 2703} A
7 HlolHE Al

2. J2h& ORIl s 2
AL A 2] 270 HloJEE o]gsf 2| ihg = AZE
glol(Dent CAD, Delcample., Birmingham, UK)2 3
e HAE AL TRl ST, (AR WA 9%
+ AFE7E AR5 o2 AL A2 AR ek
HAES] geie 76k ¢ AFsoz bRl 34
o7 AAeigich Aok HAE tRRcle] &dH A=
g2 A W AZEY 0| (GO2dental, GO2cam
International, Terreaux, Lyon, France)& ©]83] &
HAE ALIG, & A AXRE o 3559 HE
ARESHE & 912(Pmma_crown 5XP(2-1-0.6))2} 2%
7O ¥ & AHgshs € HA(Pmma_crown 5XPQ2-1)E
AR, & g Aol Bt & ZH2F NC(Numerical
Control, F2|AloDdlol8 = A5kt A4E NC d|
o[e] WA o]&3f 5= YF AH(DWX-50, Roland
DG Corporation, Shizuoka, Japan)& F&ke RAES
24z} 570 AlRkskit, 9 7heoll AR St = 4
=g FHolm(Fig. 1), Aok REE ARtole S

E3(innoBlanc® model, innoBlanc GmbH, Gewerbepark,
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Fig. 1. Schematic of the ball-end mill bur used in this
study

3. 3X1H =%

Sdlg Z2o2 AR aute RARS AIg B
2o 2711 S o] 43) Zeke BAES] ¢H(Outer)T}
ke BAEO Pelnner& 27 Sich, 270 1 4]
olgo A BURY HES 334U By T2

!

(Geomagic Verify 2015; Geomagic GmbH, Leipzig,
Germany) 22 A|ASIGCE HolH o] £740] £ 51
W A2k 7oz 2R 54 Ak SRHAIR]
1, 2 Ak Ve o 2 3HEE 5 AT F
A, 3¥ A 7|20 49 51 Ae-S FHIC
o, 4H F2&g 7|F0 = 5 IS THAIA AY
=5 Itz n=10)(Fig. 2, 3). olzgt Woz
o7 g|o]E+= root mean square (RMS)2} standard
deviation (SD) ZFo.=2 AMZ3}9l 1L, 2%50] w2 A2k
HAEE I5F2 Two burZ, 3572 HE AlRd 2dE

158 Three bur® YHs}5ct.
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Fig. 2. Experimental methods for the precision
evaluation
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AEEE Zst7] fsiA+= RMS(Root Mean

= A 39l RMSe &

o] gt F9 o] FEdhe SN =2 ANEEE

Bt #oE o9 A4S mEtH(Schaefer et al,
2012).
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AeFA B4 Z35) Two bur?t Three bur152] 9
g H7kE A3 Two bur 19| /W RMS£SD
4.1 m°]™, Three bur 152 ¢/ RMS+
SD %I% 9.0£2.8 mo| ek, F+ L& Atele] RMS 9]
o= Felalr| fIgt SHEE T-TestE AAIRE 2t
SAALE Fogt AolE UEHHTH(p<0.001). ETH
Two bur®} Three bur 159 WH JU=E F7itt 4
T} Two bur®] WH RMS+SD #+2 14.9+1.9 o],
Three bur®] Wd RMS+SD gk 13.3+2.5 m©] 31t
I 5 Atolo] RMS 749 frold& Eelstr] $1et =4
HE T-Tests AAIRE 23 FAHSE FOJ3t ZJol&
UERHA] 9E3EAIRE, Three bur®] W gro] © g4l
Ak ghld 4= ASItH(p>0.05)(Table 1).

Table 1. RMS=%SD values of prosthesis each part

manufactured by Two bur and Three bur
(Unit: im)

Twe leur Three ur

RMS=SD RMS+SD
Outer 285+4.1 19.0+£2.8*
Inner 149+1.9 13.3£25

* Asterisk shows significant difference (/.05)
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Fig. 4. Color difference map of the three—dimensional
measurement results
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(Bosch et al, 2014; Schaefer et al, 2012; Persson et

al 2008; Persson et al 2006; Luthardt et al, 2004),

oA B e Aoz 3 sy A|ES Ao

A L e B WHoR 22 A8E ol
O

TP AHO] £ o2 4 91, Sl O A
H| dlole} e P& 4= ek A & eAtolA] A}

o, Aol Al A= =
AF7F oA A= %ﬂi ol AFEH AT
(Moldovan et al, 2011; Quaas et al, 2007). SHA|9t, &
7o Ziepel whet Al ek HEEY AU HUket
A= dz gtk webs] 359 SRl whet AR =2
2k E@%Q Y= F7ke ou7t 9o, & ¢k
AHEE 5% W] Zulis BAsl AR slels)o] Agt
skl ezl o] WH = 7hssl7] wiimoll ARg-shitt.
ke HAES AlAs] Sl AMgE &2 S &
£ mock—up¥t EA7Es ZH| O] HIAES 97t Alm=
ol AREE AL et 2 Alme YAl Fd FYth 2
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A AjAketdlon, ek RAE

FOJg 2ol 5 Helh SHANE Ao r & FolE
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