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Fig. 1. Experimental model for measurement of

strain.
FALEY] FAAYE 16mm7 H=2 3o
o, A A mEste] 3719 ’7'%%01 =
2l T E o FEE wd e tH(Fig. 2).
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min Synthesis Dental Materials Co., Korea)E& 2
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Soo-min Synthesis Dental Materials Co., Korea)
€ torque wrench(SAE Dental Vertriebs GmbH,
Germany) & ©] &3t 20Ncme] 2% gHgoz
At AdRF ] 2 LAE 2ol 6709 &
Fulg& ~E# QA AlA (Kyowa Electronic
Instruments Co., Japan)& A Zxke] R Alq]| w}e} 4=
A& FUAHE A3, Az SR
o] #¢d 4 “ﬂ‘ﬁ of Xasldw 378 LA o
ol 328 % 18719 2E#Q Ao|RZ digital
strain indicator$! memory recorder analyzer(EDX-
1500A, Kyowa, Japan)dl 9Z2A1A A48 nd-& ¢

=u-L-0=
gttt

AN EL RCSI{rigid customized stent for
impression)7|'H“-& o] 8-t =dl, 2144 coping
2l F9F(AVANA, Soo-min Synthesis Dental
Material s Co., Korea)& AHE-3la ulg) #|2H3h &
LEdo| & 5 A2 ol &) AR HEE
AR A7 el HE @l A (Pattern resin, GC
Co..Japan)& brush-on 7% ©. & 2 g3t} Ed o]
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% FUFE DN RA A 9T BeolH
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F - I, Noritake, Japan)& o|-&3t 27 90mme]



Table 1. Experimental groups

. L. Sample
Code Fabrication method .
size
OCP One-piece casting using plastic sleeve 5
OCG One-piece casting using gold cylinder 5
LSR Laser welding 5
SOL  Soldering 5
EDM Electrical discharge machining 5
48 34 324 ABadrh 3022 Al
AN T 28R AXAA T00TAA H2A)
AZ A8t 3023} heat soakingAl 7] ¥ A3
#%7)(KDF CASCOM, Denken Co., Japan)ol| 4] |

ZZ 8.

48 Fz& F¥¢F(DM-53, We Dong Myung,
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duration 6.0ms, focus 0.7mmolA &3 & A3t
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Table 1. Mean values(microstrain) of changing the screwing order in  experimental groups

. Screwing order
Group o3 ) G—— Total
OCP 414.20(101.06) 439.18(153.16) 369.28(95.05) 407.56(114.44)
OCG 330.10(113.92) 339.29(129.22) 331.36(113.37) 333.59(110.31)
LSR 319.90(55.63) 345.36(28.90) 326.48(27.86) 330.58(38.34)
SOL 323.91(201.75) 323.13(206.47) 341.92(209.91) 329.65(190.99)
EDM 199.90(19.62) 187.08(13.41) 214.18(4.63) 200.39(17.28)

Groups connected by vertical line are not significantly different at p=0.05 level.

Standard deviations in parentheses.

Table 11. Statistical analysis by 2-way ANOVA

Factor Sum of Squares DF Mean Square F value P value
Fabrication method(A) 335431 .475 4 83857.869 5775 0.001
Subjects within groups 889209.995 70 12703.000 - -
Screwing order(B) 1575.288 2 787.644 0.054 0.947
Subjects within groups 1223066.183 72 16987.030 - -
AXB 15933.267 8 1991.658 0.137 0.997
Total 1585678.638 224 7078.922
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F wgtde daatge] gle AoE Jrhyt
(P)0.05).

% BB A wAstE T, A, dlolA
|- 28] 31 plastic sleeve ¥

T dAFET,
iﬂ%}n} F£oz Zrlstgon A7t AEd
o1gke] AJolE foF 5%1A Duncan®l thEH

Aol7k ZAstgort ulx AdPE
el Ato] 7} H}\/\)\D}

Table V& Fig. 4=

z H]u_o}ﬂ fele] 2EH 74] W"ﬂ'ﬁ

& oA AE 2e Ao &

04 ebliict. o] de 5%‘% /‘o‘é} ZEH Qe

[IR=S
M

Axguos AT AT (Table 1) BA7FE 3] LAY uhe] 4A9E AFH | Az
3 WolA] AERele 2ol fo)4de) o #9H mi Yol 239 42 69 2ed
Table IV. Mean values(microstrain} of axis of fit in experimental groups
: Axis of fit
Giroup Back/Forth Side/Side Up/Down
OCP 229.59(129.60) 132.35(61.10) 45.61(21.26)
0OCG 139.98(63.86) 139.99(73.75) 53.61(18.78)
LSR 235.78(31.75) 49.68(10.52) 45.12(9.31)
SOL 127.22(96.33) 127.89(84.25) 74.54(28.35)
EDM 121.59(11.80) 37.99(13.73) 40.81(5.87)
Standard deviations in parentheses.
Table V. Duncan test results comparing mean strain values in axis of fit
Axis of fit - Group
Back/Forth EDM SOL 0CG OCP LSR
Side/Side EDM LSR SOL .OCP OCG
Up/Down EDM LSR OCP OCG SOL
Groups connected by horizontal line are not significantly different at P=0.05 level.
500 250 —
2 400 2 200
= 300 01-2-3 é 150 0 Back/Forth
e Bi-32 e W Side/Side
g 200 02-1-3 g 100 0 Up/Down
= 100 i = 50 lT
0 : * ! 0 *
OoCP 0CG LSR SOL EDM OCP  0CG LSR SOL  EDM
Experimental group Experimental group

Fig. 3. Mean strain values of changing the screw-
ing order in the experimental groups.
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Fig. 4. Mean strain values of axis of fit in the exper—
imental groups.
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ABSTRACT

FIT OF IMPLANT FRAMEWORKS FABRICATED BY ONE-PIECE
CASTING, LASER WELDING, SOLDERING, AND ELECTRIC
DISCHARGE MACHINING

Young-Hoon Seol, Chang-Mo Jeong, Young-Chan Jeon, Sung-Won Kang*

Department of prosthodontics, Gollege of Dentistry, Pusan National University

Department of naval architecture and ocean engineering, College of Engineering, Pusan National University*

The purpose of this study was to measure and compare the strains produced by screw-tightening
implant frameworks fabricated by five different fabrication methods: (1) one-piece cast using plas-
tic sleeve, (2) one-piece cast using gold cylinder, (3) laser welding, (4) soldering, and (5) elecr
trical discharge machining, and also to measure and compare the strains produced when the order
of screw tightening was changed.

A research model incorporating eighteen strain gages was made to measure the fit of implant
frameworks in three dimensions. Three implants aligned in an arc were fixed on the top ends of
the L-shape aluminum bars of the research model, and standard abutments were joined to the
implants with abutment screws. Five types of implant framework were placed on the abutments
and screwed by a torque wrench using 10 Nem.

Under the conditions of this study, the following conclusions were drawn:

1. The electrical discharge machining group showed the smallest magnitude of strain, followed
by the soldering group. the laser welding group, the one-piece cast group using gold cylin-
der, and the one-piece cast group using plastic sleeve. However, among the magnitude of strain
for the remaining groups except the electrical discharge machining group, there were not sig-
nificant differences.

2. When the order of screw tightening was changed, there were not significant differences in the
magnitude of strain.

3. In comparison with the electrical discharge machining group, the laser welding group and the
one-piece cast groups showed greater horizontal distortion and the soldering group showed
greater horizontal and vertical distortion.

Key words : One-piece casting, Laser welding, Soldering, Electrical discharge machining, Distortion
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