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Table 1. The materials used in this study

Brand name Manufacturer
Implant Fixture SDCA 0010 Nobel Biocare, Sweden
Standard abutment SDCA 005 Nobel Biocare, Sweden
Gold cylinder DCA 072 Nobel Biocare, Sweden
Gold Screw DCA 074 Nobel Biocare, Sweden
Plastic cylinder SPS 100 AVANA, Korea

Table 2. Composition & mechanical properties of gold cylinder, gold screw, & casting alloy*

Component Composition (wt%) Properties
Au Pt Ag Pd YS(MPa) UTS(MPa) VHN
Gold cylinder 10 38.5 24.5 26.0 945 1000 220
Gold screw 61.4 12.7 164 0.2 830 880 230
Cast4 68.5 9.0 11.0 - 502 752 225
* From literature' & product information
YS: Yield strength at 0.2% offset, UTS: Ultimate tensile strength
Table 3. The experimental groups
Groups Type of cylinder Manipulation Number
; Premachined gold cylinder before casting EI g
3 Permachined gold cylinder after casting H 6
4 E 6
g Plastic cylinder after casting Ig g

H: handheld screwdriver, E: Electronic torque controller

2. AT &Y

Raleigh, U.S.A)E ol &3t 8313t

1) 23 A 28 Az 22 Q] Aelx] 9] £&

22d9 ol ZHFE 1A (SDCA 001-0, Nobel
Biocare, Sweden)E 2 {42 #% 23 (Ortho-
jet TM Acrylic, Lang dental MFG. Inc., U.S.A.)
of ¥ejdtn 1 ¥ EFY 5.5mm AF
(SDCA 005, Nobel Biocare, Sweden)E 9439
o AdFo) A= 582 Ss] A3l B
o wel X|tFel] A Jie @& 2EFH AolA
(KFR-02N-120-C1-23, Kyowa, Japan) & 423}
3 AL 209 (Model 6100, Measurements
group, Raleigh, U.S.A.)°l 943}1 Strain Smart
22733 (version 1.11, Measurements group,

696

2) 283 &7

AETE Adre F/9 AAUE NS n
Aehe W we BF 67) FoB EFIHEY
(Table 3). A 173 A27-& & A (DCA 072,
Nobel Biocare, Sweden)& 7F&31A] @31, Al#d 1
U2 AMgstE s, A3ET A47e 5 Adhd 4
2l Z Y AE ol g3l ded Pe9 $¥E ¥4
8kar o] & &3t A43 FFE (Cast4, Myungbo,
Korea) 2.2 F23+ F9] A-At|E AHE3IA). A5
3 A6 ZehaE A (SPS 100, AVANA,
Korea)& 22 Wioz d3g A F ol&
Cast-42 Fx8lod A&t 5 A &4 &



2 6714 AR & AR,

3) S4dnYy 4
2EH A AlA7t 8 AT Az &
AU g 94, agstgen ojd YAtni & =zt
o]¥ (Handheld screwdriver, DIB172, Nobel
Biocare, Sweden)& ©] 43t £2.2 133 W
3 A7) EQ3 247] (Torque controller, Nobel
Biocare, Sweden)& ©| 4314 10Nem®] EL3E 7}
e Wi F A E A vaEd VA 33
£ §7 cgo|HE Adste At AdF YA
°ﬂ A 7K 59 3 AAHE & Ho A7
2 10Neme d&std 3 Qqch A7) EoA =
A71E o|&dte Afole HA FUAE ZAA
cgolw 2 7PEA 923 ¥ 10Nem®] ELAE 1
3] 7tetnh. 38 $ RAlste 2EHQlE 3087
B3 AZsa, 5% Fo FHEAHA 2EHS] g
7t 9] 2E# Q] gz 71534
Ad wAe Adwd] BAgle] T AAS
R Z+ 23 Aole 7 HUrE &3 Eesin
10%0] ZA7e F oAl Aol oIt dd 234
calibration® AAl8t3 FAAHE A2l AZ3}

ATh.

4) 282 A

R
AN B ZEAQ R o8 otehel B
o7 AT,

Table 4. Mean strain values in three gauges {(¢€)

Groups Strain Strain Strain
A(eA) B(eB) C(eC)

1 -358.7 -263.7 -336.3

2 -452.7 -338 -396.3

3 -345.3 -285.7 -376.2

4 -465.5 -343 -351.2

5 -56.3 -188.5 -322.3

6 ~242 -314 -394.2
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Fig. 1. Mean strain values in three gauges («€).



Table 5. Mean and standard deviation of axial stress-
es (N)

Groups Mean SD
1 -5194 185.4
2 -643.1 70.4
3 -518.6 102.4
4 -628.3 58.0
5 -307.2* 135.8
6 -514.8 93.2

* denotes statistically significant difference at
P<0.05
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Fig. 2. Axial stress (preload) in different cylinders(N).
1: Premachined gold cylinder before casting
2: Premachined gold cylinder after casting
3 Plastic cylinder after casting
H: Handheld screwdriver,
E: Electronic torque controller
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ABSTRACT

THE EFFECTS OF FABRICATION AND TIGHTENING METHODS OF
GOLD CYLINDER ON THE PRELOAD OF THE IMPLANT ABUTMENT

Hye-Won Cho, Sung-Hoon Kim

Department of Prosthodontics, Wonkwang Dental Research Institute,
College of Dentistry, Wonkwang University

The purpose of this study was to evaluate the effects of fabrication and tightening methods of
gold cyliner on the preload of the standard abutment. Three linear strain gauges (KFR-02N-120-
C1-23, Kyowa, Japan) were mounted longitudinally on the 5.5mm Standard abutment (Nobel
Biocare, Sweden) and three kinds of gold cylinders such as, as-received gold cylinder, gold cylin-
der after casting, and plastic cylinder after casting with type IV gold alloy were connectedd over
the top of the standard abutment. Two kinds of tightening methods, such as manual torque with
handheld screwdriver and electronic torque using Electronic torque controller were used to gen-
erate preload on the abutment. The result were as follows;

. The preload generated by tightening cast plastic cylinder with handheld screw driver, was the
lowest among the six groups.

. The preload generated by cast plastic cylinder was lower than those by gold cylinders
regardless of the tightening methods.

. The electronic torque controller produced higher torque values than the handheld screwdriv-
er.

Key words : Gold cylinder, Gold screw, Handheld screwdriver, Preload, Strain gauge, Torque
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