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The dental high-speed air turbine handpiece is one of the most popular devices that have been
widely used as the main means of cutting tooth structure and restorative material in dentistry. In
consideration of usage and marketability of the dental handpiece, it is obviously worthy of
investigating it. The goal of this paper is to establish the relationship between the air turbine
speed and the supply route inside the handpiece. To do this, the Computational Fluid Dynamics
(CFD) tool, Fine™/Turbo is used and the optimal supply route position is suggested from the
simulation results. In addition, as an attempt for domestic product, the reverse engineering
process of a high speed dental handpiece by 3D X-Ray CT equipment and wire cutting is
presented for the Mark Il model in NSK. In doing so, the 3D modeling of the handpiece parts is
carried out with CATIA V5, and the interference between parts is examined. Finally, the result of
performance test for the prototype produced in this research is presented.

Key Words: Dental High-speed Air Turbine Handpiece (RIZI8 T4 OJO{E{¥] M 2), Air Turbine Speed (B F &),
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Fig. | Handpiece Parts
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Fig. 6 Interference between Handpiece Parts
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Table 1 Average Toque of air turbine according to the
position of supply route outlet

Supply Route Outlet Position | Toque[Nm] x 107>
C(-1mm) -0.1012
B(-0.5mm) -0.0014
A(Standard) 0.1149
D(+0.5mm) 0.2482
E(+1mm) 0.3949

Table 1 oA 9} o], YX B ¢ ¢ & TFI=
HH%?L AXNE 7|2AXANAN sz FA WiFe

2 747} 0.5(mm], 1[mm]2 1EAIT Z g0, 9
2 DY EE ZENA A A A=gx = o)
A2 Fo 2 247} 0.5[mm), I[mm|2 o]EF %
2 yehdth oElEe] 250,000[RPM] 22 &
SEFE ﬂﬂﬁ]’ o zF Ao W HFEE

Bl ol A
rlo ot
b

TREE MET A= A BEges
1[mm]—§'a7d %’4%] E oA 7bg ZA UrE}kk&ﬂ%, 3
= FA NgoR ojgd B C o AY AT E
A gko] % 24 JEA7} H“go}"ﬂt} ooyl
HVMIZ% e Bkl &< 914 B ¢ ¢ 9
A AAE TEE A A FoM 2A
¥ 250,000[RPM]E T} W& &2 dojEHle] 3



Sty 583X X 28 1% pp. 80-88 January 2011 / 84
AsHAl BE ousiy, W2 IFHE wET79

AAE D, E & o] d= 71gxte] X2 &7
w2} 250,000[RPM] ©]e] 3|AF¢ T 715F
Aoz Ats"ETh gy, o4y e FEIHA
AFNE d=u 2z AA 2 AFe) E bz H 43
71 ojFgo] AUtk A&F nie} gol, B =5
AN 7&d FEHAL dojguld sAE A
NEA(EE AHZ 74 7H5d dogy a4
Tyt FFEE AR ET olyE dojERl w7l
Fd F A W i g2 dgdtes 3
A 1 3 Foygo] o}, AEd HE
7] H3AE dAY 7tEried S ugoes A
A AR FbsAde TEAl mE sl o =3
Yy zo BAS Furt vt B i A
< Mg Al 22 A 2 AR tE A
o &1 ZWoA HulF Ao ATt wpelA,
=T~ AESE HME 9 F oA AgzA
< a3 FFRE AAE Y3 F53140] o
HA o g},

4. MO A A=

A7 -‘*}Xéo 53 59 AAxES v
LUASR H]X—}S}‘ﬁ‘:} CLASR P 7—} w3
s 9 *é_ﬁl < dA Su9 7HF 78S
oksle] A3 7}La} Helz A W x4z A
Astgen, ol EdE A4 713 2 =¥ 4
1S =233t degs 7t RES HA 9 A
22 v} Zt} Figure 11 & X|o} 7}F E3E
LAYt dojERle] FEEE =g UrEME}'
oy xe] Fees AW 7HE7E olgd 9IF
7HEEgen, wAd 7MEE olgs e 7%
39Tk, Figure 12 o S=¥9 71L& dA)9 7|&=
T 7@ & FX vpaptez AdASe A
gk hgskglon, =g g-5-2e] fold Tz
A 28Tt Figure 13 & F=ET 2 B4l CNC A
Tl A B (mock-up) 7+ F FH$ oY 2HPL
2 7}F33 ) Figure 14 & J=9 2 Ex 59 ¢
%37 3FFANE 983 AZHE Y
AEHE AdutdAM A¥FE 7MFsn, A=wH7)
AM f2 2 2 274 =8 & HEIA
ol W 3§ 717 o8¢ BF E4UFe] &
o AdE BAE 93 oo WF stFzA
Aol wl-g Fasc)

TEE GFITVIERE Ao} Hato] e E

g TAsHE AoERlE CNC A¥ks o] 83 |1
2 98 J1ES 8951, 4 & CAM € ©] &35

ool o] ¥ Fl(bucket) S 7FF3ITH oo
e Bl7l AL 2F Y (groove) EA HH9}
ol o) uwte} Figure 15 9 2ol % 4 714 €
4S nHEHHUT. Type A £

T A R:1.16)F

L@ AuRIIE
01 B8 AR

Fig. 11 Head of Handpiece

® HIZE AL O S ALSH
- 2EA0IAS A E4N2Y

(AN BYATHY A
T @ NNOIRIS

01 €8 t3

(EYVBCap 252

® CNCE Mock-up® 7t |
i - mexze
| - oo Blockel 1912
- uimoR Za 291 R

Fig. 13 Body of Handpiece



January 2011 / 85
{Groove>
Fig. 14 Coupler of Handpiece ) Noteh>
Fig. 16 Design of Turbine Bucket
IFHB(@7 DP03)E 7HAH, Type B & Y93
RLIOTE A5, Tyge C & BR300 1% Figure 17 9] B}l 3} 32 A

H(@7 DP:0.3), 183 Type D+ 2F B} glo] 9
FR3.0TS /A= A4S Udgdg 9 o 1A
el gisld, d5Fr FHd gE Eade
54 248 9% f834 492 Yehuglen,
ATFNNE 7 2 EaE UrE}LHl: el A
Adzte] Attt 29 16 & BY A I
AOEA, FHlge —5—71@,?&@, o] o3
B g %01] HlE] =& RPM 3 EAE HayshA
, BE 1%e 4377 WETE 4%
Al E3F, =X (Notch)yE | oH
3H Al G4HFUIF BFle Be Wy gx
'6}'04 EA E”‘%‘ """" nalt 2}

Jbﬁr&ghshoiimlmrhz

® Type D ™

Fig. 15 Design of Turbine Bucket

Table 2 Turbine torque according to the bucket shape

(250,000rpm)

T Mean Pressure Flow Rate Torque
ype (pa] [kg/s] {Nm]
A 144,720 0.000649 0.1243
B 149,358 0.000648 0.1149
C 146,060 0.00065 0.1186
D 149,116 0.000653 0.1068
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