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USHE K| LIML| BIAHI FHHI0|=/E2 FEIO|
LIAZEIM OIX|= g

ASHUE EHZ0IM 2 714 248 dZsts LiAF 28 Hd0] 23] Pt lot. LiAF 2ES 3 231517] HsiM 6 7 7& At
0le] A%x2S 2(hZ stz 0| ZQEHH|, LiAF AT o8 St LHollM Z=US|ITAS STHAIA LiAL L] oM & MelES Srhstst
7| fleiM= otE AlE daAIA 27| ZYelHEo 242 F|astsfof Bict. X REFE LA ZHO| 2 LHARS0| HotSS 57t
AZ| LA 2R E ZLAZIH LAte] Bt A Zo| mE FEEHO| 0t2It MR XM= YUt 2|2 tHot2do] 450 SAlol| L
Aol obE Mg aste 4 s YAH FBI0|S/EL 2ES 08F LIADE Yol AL8E|1 9oLt AXA oz AAR obEdo ol
= Sgof 2t o1t ofofgh Holct

olof = AFolM= external butt joint FEHE 7HXl= US Il AIAEID} one stage& 89l internal cone H1Z-ERS| SS Il AIAH F
11Z9] internal cone HIZHERS] GS Il AIAHIM E[EHE §F LS| HAH Futo|= /B4 0| KO LA 8]0 njxl= dES
OtET| /310 1002 3 2= otF Mool ERSMA Y AAMES d|ust A0 Ci33 22 ZES FCh
1. 27| 23|82 Eleks SEUALECH HAH FIHI0|=/EtA TE LIALE ARSSE 29 A7 LB (P(01), S LAE AR
5t 40z ASHE AIAH ZHofl X0[7} gARUEH (P).05).
2. =550 e SR8 M| MAES F LA} 2F0|M external butt joint HEHS] US Il AIARI0] internal cone S1ZEER| SS
Il 2 GS Il AlAE Ert 3| LERtSLE, SS I 9 GS 1| AIAE! Alo]oll= &fo|S EO|X| 24T (P(.01).
3. YAH FHHI0|E /B FE LIS ARBSE E2 ElEbs B LAl Bl ZE A|AHOIM BteotE = EEEMH MAE0|
%o (P(.01), 2 LA ARBCR QIft MAES| Uakts AZUE AIAH Zhof| X0|§ HO|X| UCt (P).05). (CHEHX| 2L AS
8|X| 2008:46:137-47)
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AZHE X|CiF LiALe] YAH FHto|= /64 0| LAFERY x|z g%

AL 2179 818 A Yol 23 E & S7HAA
WAF -] 13 5 dake St Aok k=
Aslgol S7kshd Ao YARE o] Aastal v =
FHo] dojRieh

2] 3} ko] #Al = FAe] 3484 A
A, 7151eH] G, v 2 A ¢ Sl dEFE A= o] &
A7 B8 245 vE) B S83 2 7HA
o, a2 WAt A, vk, 294, O
gl w2A o] o % Al T 27] 243 Y
] oF %= nHE-S SEot=T ARS-E 1L TR 1007 =
7HdsteS frEdnhe ek np2A S E A A =
7] 2437 ] Ed S Hass] A3 B A=
st AF7E At eE e 2ol e Az a29A 24 vp
ATt A 28 A5E AR A 8ato ddts
< 5oz ST S gle ol a9l

3i (Implant Innovation, USA)9] c& Z & ARSI
GoldTite2} Steri-Oss (Nobd Biocare, USA)9] B Z 2 &
kel TorgTiter} 212 8412 Lhabel 2463 o 2
Qe 2H, o2 FRE WAEE AetEg Z7H]
IS daeAle AR Bausda glov v
ALe] WHEAZo) i H R vhRst BA Yo R
A ATk o] o 2 2ol kAo $4ekm thal

o] upEA|glo] 22 Ao 2 G A Q)= B 2Hl FhHfe]
T/ebA FE AL ol AFE-E] a1 gl e

B 2l Fhuto] =/ekA 8-S B aH Jhjo| =5 B
ao) E3tslo] WHE R 2P T IHCZ HA
gl 7ol = S3} §h A Fo] Yr FA 2 wAtste] e
TZ2E o] Fa glom YrtnA, g, WEA o] 4
sto] Aty H 71 A F-E el 2 o] &5 2 ke ] =
o] 3 g 2l Jlujo] =&t S o] &3k YAF FE] o] A
stz SVt 71 AR o 3E 4= =gk AAf o
Zgoll AFE-E 2 Q171 SR AL o] 218k YA ZE o] 24|
Aoz AAR gl nx|= g ol g A& v
0|k Holt}, F 52 B 4"l Fhufo] =/ekA FE AL
E Ao 24 I ZME L} A F31e] §hEE o] AA
S7hE 3 o WHEAE o= 2E o] Y s
FAE g datFg e FAT F AAeS Bt
vh it} ey o] A 7] YA 2 Al "2l 7
Hho| =/ebd IR O] U nhEA| 2 Qe Hets St
TS v wet A Aol B2 YA IH O 2 Qg
Asts S7V) 715t & AAE g el o=
HE JokS nAeR], a8 AF -9 7|eteE P
7t B2 QZ U E A AH S0 A & o] g Afo] S YE}

WeA ol theh vl w A =72 g.5)e] 2t A 2w 9.
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o]o] B ol A& externd butt joint & €] ¢} internd
cone IZFENE 71 F 71 T JZEHE A 2Hl S
oA A F LhALe] B2kl Fhuto] Egka IR]o]
HE-A ) F YAFA A F-9] PG o mX = Y=
717kl AZ WHEStE o] 2R3 AY S4 5
Lol H 12} 513

AT TH= L g
1. A=

H o o 4 &= Osstem Implant (Korea)e] external butt
jointE 7}A &= US Il A] ~=l 3} one stage g 8% internd
conicdl jointZ 714)= SSI 2 11 intemd conicd joint=
71 = GSII A 2’ & AFE-SHA T (Fg. 1). At 5= Al
28l M2 AJHE §7)8 2|0 F<] Cemented abutment,
ComOcta abutment 2 Trandfer abutmentS AF-8-319 2.1
(Teble ), <]t} VbAbs 7} A 25| et S LAl
(Ta)<} & 2wl Fhujo] = o} hA 2 B A2l e Elelw &
= YAHWCICT S AHE-st i Tt (Fg. 2).

%312 93to] 0ANemeke] = o 135NemkA] =37}
533 05%e] 2% 94 e TAE B 0l
(MGT12E, MARK-10 corp,, USA)Z o] &-8}o] 7t 2|t %
UpAtel A 23] A1) 2] A]of] ne} 30Neme] 91311 &
Fketaa7 Awe] EHAS G ulE AsE A0 B
317] 919 102 3 B 21542 e 3l o 483819
o (Fg. 32 & 7 At 5 UhAte] 548 & tAd
E370]X) 2 24815 on], A F hAle] WA A&
Aol TS WA 4E Aol AFS Z 5 9lo
w2 A 71K A 2wl tjste] XY YAl W 2 A,
% 3020 A2 A AT D AhF AL A}
2319

=

) 315 F EY5 0 24
27] 29398 247 22 W o2 INane] 29
2282 7helel At 72 A% U2 A sk o
) oresaged- ) FUE 2] A oollarS 744 3 9)
1A 2<51oll 4 = US lisk GS I A] 28] At F-9} Akeh
A o] 2 71 = AT 72 e ele] 16519
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Fig. 1. Sectional views of three implant sys-
tems showing interface and attached abut-
ment.

Table 1. Features of implant abutment systems

Fig. 2. Two abutment screws of different sur-
face in US Il Implant system: left, titanium
alloy screw:; right, tungsten carbide/carbon-
coated titanium alloy screw.

Implant Implant ¢ mm Implant/abutment Abutment Abutment screw

sydem (gracelV) interface (gracell) (Ti-BAI-4V)

usl| 40 Externd buttjairt Camented a
WCICTa

ssl| 41 & Marseteper ComOdta a
(internal octagon) WC/CTa

Gsl| 40 11" Marseteper Trandfer Ta
(intemal hexagon) WC/CTa

Taetitanium dloy; WC/CTa=tungsten carbide/carbon-coated titanium dloy.

{

Fig. 3. Assembly of digital torque Fig. 4. Schematic diagram of
cyclic loading condition.

value measurement apparatus.

T3] ¥ 2414 7] (Fatigue tester, Osstem Co. Ltd., Seoul,
Koreg)ol]l AZHE 1A 5 2|74 AZNES] T 2A]|
ol #eH IS0 714 3 Farste] Fg. 49} 2ol Mdzo]
3tm & 202 YA AT o W E-F e 7 2
At 5= Fefol] BEA| dnt 7, Adte] Wi Fe & 2t

ChEtx| Tt HstE|R| 2008 467 22

Fig. 5. Cyclic loading system.

U oo AEY ~E 9P~ AEH FEAL Y
Z U E & methyl methacrylae #2174 Q4] 3 24 (Premier
Implant Cement, Premier Dental Product Company, USA) =
garste] A wH oA BAE vhe] FAA 74
o] A7t & Ummrt =] =5 sk Gt
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AZUE R|ChF Lt HAH Fistol=/Eia FEo| LIAHER 0lxlE &8

S AEHERAAH = 1P BEE o
A A wFHH 7T T AT AEWES] H
o 4 mEaE Faste] A S Ee 10N, A1) 8%
< 250N9] sned WHES}SS 00 AR R 713
om, 8% F71 AL 379k fAke 2Hz Held g
25l (L5 22C, 55 38%)ol| A 2k 1d 7ke] it A
28] 520l o Fahs 1008 5230] WBa1EE 4 8519

A} 50 2 27] Z9 328 9] 2ko]= Wilcoxon
testE o] &-3taL 7} YAt A JZHE Al 2Flof| mpE
Z7] 931489 Aol = AU A] FAHEA Y & o] &
sho 2tz froAd = HA sk T

HHEsl5o 2 QI E-3] A JHES T
2 ALkatsl

dlo

-
4L

= (Fg.5) 3% 5 EY9 1Y 44 E %)
HHEkS & O ESA0]A] & o] ot E-B|A 7] 2934 -5t F 2H24E) - 100
g2 2959th 815 F Y 24 94 5 0z BV ESERE
O] A 2 A & A B A F YALES Ao o]
£33 YEUE A 287} A ER ol 0hE FY S Y 44
g9 §o 42 o] Aujx] BARAY O R BAGT
(3 EAIA = Scheffe stes9} Wilcoxon ttet = 77} AP A2 819 0 1,
SPSS (Rdeae 120, SPSSInc., USA) E AL &8t 27| Z 7} JZ W E A| AHl o)A B AH Flulo]=/ekh FE O
Yoy o2 F 2yl 9 EEA 4N 2 FPHAALAE 2R, F AL EF
o Fi#kH FTUAE AlbstaL, UAakel A 28l F5/ e EH3AY AAEY Aol & ALkl o] AL
o ute 22 Ay ek 7o) frol7kE Q)R] Fakian o 2 Popugicy
Table II. Mean values*=SDs of initial and postload removal torques (Ncm)
Implant system Abutment screw Initid* Postload*
usll Ta 25.78+052 1370+0.70
WCICTa 2.86+047 17.18+0.82
sl Ta 26.46+0.60 16.00+052
WCICTa 2210+0.89 1808+0.39
Gsli Ta 2596+0.29 16.06+0.43
WCI/CTa 2256+048 1848+0.43

Tatitanium dloy; WC/CTa=tungsten carbide/carbon-coated titanium dloy.

*Remova torque vaues before cydic loading.
**Removd torque vauesdter cydicloading.

OTa screw

mWC/CTa
screw

usii ssn Gsh

A

30

25

20

c
o

usi ssi asn

Fig. 6. Comparison of mean removal torque values in each implant system.
A, before cyclic loading:; B, after cyclic loading.
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Table III. Results of Wilcoxon t-test for initial removal torque values of each screw in different implant systems

Implant sysem Abutment screw Mean=+SD(Ncm) yA
US| Ta 25784052 2610
WC/CTa 22864047
ssli a 246060 2611
WC/CTa 2210+0:89
Gsli Ta 259:+029 2619*
WC/CTa 22564048

Tatitanium dloy; WC/CTa=tungsten carbide/carbon-coated titanium dloy.
*P< 01

Table IV. Comparison of initial removal torque values for each implant system in two screws by one-way ANOVA

Abutment screw Implant sysem Mean+SD(Ncm) F
usli 25.78+052
Ta SSl 26.46+060 2612¢
GSl 25.9%6+028
usli 22.86+047
WCICTa SSl 2210+089 1.750%
GSl 2256+048

Taetitanium dloy; WC/CTa=tungsten carbide/carbon-coated titanium dloy.
*P>05

Table V. Mean values = SDs of removal torque loss (%) as a result of cyclic loading

Diff emov
Implant System Abutment screw Removd torqueloss* e
torquelosst*
uslI Ta 4687+2.29 2204+514
WC/CTa 2483+373
ssli Ta 3951+22 21.39+2.77
WC/CTa 18.12+257
GSlI Ta 3812+202 20.03+1.86
WC/CTa 1809+031

Tatitanium dloy; WC/CTa=tungsten carbide/carbon-coated titanium dloy.
*(Initid removd torque vaue-postioad removd torguevaue)/initia remova torquevaue X 100.
**Removd torquelossof Tasremova torquelossof WC/CTa

BTa scrow

— mWC/CTa

i

usi ssi Gs il

1]

Nem

Fig. 7. Comparison of mean removal torque
loss (%).
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Table VI. Two-way ANOVA for removal torque loss: implant system versus abutment screw

Sourceof variaion F P
Implant system 31553 000
Abutment screw 578177 000
Implant system « Abutment screw 448 644

Table VII. Results of Wilcoxon t-test for removal torque loss (%) of each screw in different implant systems

Implant Sysem Abutment screw Mean+SD z
usli Ta 46.87+2.29 -2611*
WCICTa 24.83+373
SSli Ta 3951+222 -2611*
WCICTa 18.12+257
GSlI Ta 3812+202 -2611*
WC/CTa 18.09+031

Taetitanium dloy; WC/CTa=tungsten carbide/carbon-coated titanium dloy.
*P<01

Table VIII. One-way ANOVA for difference of removal torque loss (%) of two screws in different implant systems

Implant Sysem Mean+SD F P
usli 204+514
SSli 21391277 415 669
GSll 2004+186

WC/CTa=tungsten carbide/carbon-coated titanium dloy.

Table IX. Results of Sheffe s test for removal torque loss (%) of each implant system in two screws

Abutment screw Implant System Mean+SD Scheffe s F P
Ta usli 46.87+2.29 A
SSli 3951+222 B 23207 .000
GSli 3812+202 B
WC/CTa usli 2483+373 A
SSli 18124257 B 11.002 002
GSlI 1809+031 B

Tartitanium dloy; WC/CTa=tungsten carbide/carbon-coated titanium dloy.
Sameletersin each screwsindicate va uesthat were not satigticaly different (P>.05).

S E=PEEs (Teble I1l), & AHE ARG Aol ASAE A&
glof w2 2}o] = {11 T (P>.05, TablelV).

7} ) Z A E A ~Hlo| A FE $%d] w2 A 1} Table VZ} Ag. 7o+ = A% o] 3| dH Aol &
Aol 27) ERFAE Y sbe F EPIY ) Bdgk  AUER S ks 2E0AL 290 WA SR
7} ¥ ZH A= Talel1 9} 231, ©] 2 Fig. 60l VFER QI T o g EH 319 FHES Aol S UEhf AT

RE JZAE A 2Fol|H WCCTartAle] 27] Z9 o] At Y = AN At JEAE A 2H
3|7 o] Talrts A& 7 $-H ek 2ok o (P<01) Z UAbAbolell = w a2 gllom (P>.06), VhAL 7F
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a3 JEWE A= gbele 242} Apol 7} lith
(P<00L, Table V).

WAl mhe wradhe 3o R g el
EE YERE A 2H A TarpAbE o WC/CTa VAR
wkoron (P<0L, Table VIl), WC/CTa L}A}S Alg-3te 2
A USII Al 28] o A TavbAtel] Bl 22.04%, SSI A] 2~8l
oA 2139%, 12] 31 GS I A| 2B 4] 2008%2] EH 3]
A8 g Eo] astl ovt dEWE A2 11
WCICTaupAF ARS-C 2 Q13 4 & Ha g atel) Zjol7}
$121t (P>.05, Table VIlI).

AENE A 28] F7o| 2 WSS Fof ER 3
g dEE TaupAer WCICTa 1AL B0l A extemd
butt jointe] US II A] <8 ] intemal conical joirte] SSI 2}
GSII A 28] Ko} i=gto ), SSII 9 GSII A 28] Afo]]
& 2bo] 7} 911tk (P<OL, TablelX).

T Y o

OBt

AdAA E3] A8 1L = ElEbE el AuF
ks A, WA, A 5ol v BHs
7L 9l ot R vt vt vhEA L e T

1 9kl * o) & 7WAd st A} 2 2 of o YEHE A A
A WARdS Ax 82 289 AlFE dvfst
NI

Az FEAZ AL E I Ase e A4 =
A%, S v g AR o th ek A 2,
S W 88, 2|3 3k A 2 of kA

g2/ olgd a7EAE vad

SRR

EAFdM = ddH oz Eea S Adstn o
HEA Q1 A 2H-g- 9 ZAI 9] 4 W3] 1007 39
< wefste] oF 1A 7ke] 1A 2}8| 4ol &l Fsl= 100%F
S| & 7l th o 2A g2 15t 3 o]sle] A2 WHE3)
T ©@7] 924 Al (low-cyde fatigue), 19} 3] o 4]
1007t 3] Alol o] w24 S B Al gk W4 (limited
endurance) A1 &, 18] 31 1009+ 3] o) Are] FA| gk 1A
(unlimited endurance)A| & 0. &2 F-7-8t 4= Qi) o] = &
A U7 A E 2 471 A8 o] B4H o2 4 85
ARE A A W AR 23 EE B2F <F 100
220005t 3] W 91 9] o] A 7 AR ] W o A
S YA Al Ao R w o) A HFA A
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Externd butt joint<} intemdl conicdl joint= A 2. T2 7] 7]
A9l 91217} 4 g5lo] JZAE Wl o5 AL 714
9 SEURE Pol 2 Ao] 7} £A| . Exteral but
jointe] 13 2618123} 9175} |3k g2o] F2
Lhabel 31310k Extemal but jointe] ] ] %2t 72
Welo] Be 43S Q7] §ER° AA R 20| 9]
75 ul 4 2ol the M3k 243 LAHEY ] of
1 4 gk uhehA] edaml but jointol A £ Ao 7 v}
Ahe] Atze] AFES YA AARof A=
SJ2o] AP 7MY F A% ol BRt b ed 4 A
852 27 37 Aol 2YAAY L Akoka A4
7 A gateloksht 12le] GES welstel G 7
o] T4 =S A8k YTk

89, intemd conicdl jointe] 7 9 731848 o 2 A A
PP Solzk AR AN FHE A 2
2ol Lhae] Agmet ohe 938 Arj7e) ok
Qg vk} 4)7) w0k A5 o] Ve o)s 2e
Syoz adrel A el Fgun 953
AL B8 AELFAIZ 7T 5 glo} A2
%3} 3 23489 /b4 o] edemd bt jointsih 2tk
g

QEDE YA A7 AR 7 AR A DA
(inegration) & A|ch 5 vhAbe] A13H3, AT lApel, b
iRl 74 20 AR, aeln B4 D2 o
gegieks 2 Ag s BY A9 1A, AT
9 A )7 A SR VAL 5 tlAfele] o
2e9) hol 7k EA S} A AT LhALSE A h- bt
9] 2 % WA Fe] Ao FUsER R 4Y 2
she 2 AYE A T8 75 JEREA YT
QAR Aol = A AN AL 5 I L AoR
Q2.

2 G RE A 2N AT AL 27] EY
g o] 29810 Lt Zgie (Fig 6). ol & LAkl
A3} AR A9 vhEA ol A A 0.2 B 9]
ohe 2 sejal 2aa ] o) B 249, v
2Rt E2YA A% F I 2L AFAE
HA S A% WARE mhEA o] Waie) Al
of AwelA doluhe Hakdgel 71t
ohe EWAse] 71 7HeE G4 Ee] 94
a7 ke AMe) 2AskEd, YAkl Fed
ol 75 e 3ol ool FEEAL] )4 AL
FeralA e A4S Ll o2 918l ohAA 57}

ah At st 18 Aole] A7} APAIA Ukl

=
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AZUE R|ChF Lt HAH Fistol=/Eia FEo| LIAHER 0lxlE &8

Y & 7Haso] £ 3| A o] (Hadh Ak
WC/CTauAle] S TaulAlE e} RE A] ~Elo| A =
Y8)xg o] o 2 vehgizd) (Teble l1l), o] 3= &2l

Ftutol /gt I 02 Q19 n}AA Y Haz 3 A
a5l B oy QgAY L 282 F4aH9
£ 3 500 A7e JAF Azttt ey 27] £

243 7h= 9k 2 WO/CTauA L7} TavbAb e o) 31
%ﬂﬁéﬂEﬁEﬂ%ﬂﬁbﬂﬁwmblé A
gatol A2 U2 AAR9] oA S 27 ZHI|A
o 2 H| ks AL &4 o uiolgl= 7)4\% olm

%
kS

FN

)

S

b, z];G;Qo] ;(4—5‘]—%;'% Jo]q‘i Oﬂlv_rhg} 2ol vk
TS A

= A o] H}ﬂ-;ﬂ 3} uh o] F)r Azt 7P9 \:}
TUe el el 7 AEAE A 2Rl 27 £

sl Fol g Aol & Holx| ke, 2 o=
2 QENE Ao B = A F2E TR A
2k Al WAL 2ol rﬂﬁéﬂ 7] w el A
F tel 27) ER02 e A3 Fefel JE 2

7] &3 ko] A4, 7] 818 gy, ‘3}7474] = A
Fo] G &S 7P wol W) ojZoth.

Al 7FA] & Al 2=8llef| A TaupAlE o WCICTa vHAFS]
Z3) W o] 2t} (TaleV, VI, Fig. 7). o] &
WCICTautrte] 7HAas 3 vpaA| = Qe 23]
Hof| ol AEE = oA |A| 7} YALe] Al o] Eho] A}
S5 1 o] 2 Q& F7ke Asltao] YAl gdS &
XA e Aoz A4 E ¢ 9lom, datge] 57t
7} B 23kl gk A g S7FAIZIvk L gk o] e A
TE F3s = Aot
B AFNA ot & E-S Y A E tig Al 7}
%EHE A|2-5l 2} A UpARe] o gfel ek we
& g%l=d (FdOIEVl) ol UAke] FHEERE oy
SHE A 28le 3| FAE e I
= PR YSS 4“1 Eig=s

Externd butt jointe] US Il A] ~&1-& Ta YAFe} WC/CTa
VAL B 293148 A Eo] SS9 GSII A AEH
T} =gk} (Table IX). fat @ ABA oo mp=m @
interndl conicdl jointe] 73 %ol = 3-8 o] A|thF<} LA A
o L2A ik = A e B 5 o extend butt jointe]

ZAgoll= g o] Wit Fas e e vehdt o
= internd conicdl jointol| A &= =32 of] A 3}3}7] 98] A
A QU AA R Zol7t Zu® 3 F HA o] o
¥ 2 ) o} G A 7F AAAH A A TS H &S o]
_?4
2

>rrF

-
.

H | externd butt jointe] 7 $-of] = o] 2] gt AlH ol &
Ao ;5 WA o] FH oz Ao gHo] F

F

e

°]
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2 AT YAt F5E7] witolt) ek RhEstE
% SSII 9} GSII A 2<Hl 2] Abal Fo] USI A] ~E| BT} O
w2 212 internd conicd jointe] el A 5/ of] o &k <+
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ORIGINAL ARTICLE

Influence of tungsten carbide/carbon coating of

implant-abutment screw on screw loosening

Jae-Kyoung Park, DDS, MSD, Chang-Mo Jeong, DDS, MSD, PhD,

Young-Chan Jeon, DDS, MSD, PhD, Ji-Hoon Y oon*
Department of Dentistry, Graduate School, Pusan National University, *Osstem Implant Research Center

Statement of problem: Dental implant procedure has been recognized as a very effective treatment to rehabilitate fully or par-
tially edentulous patients. However, mechanical failures such as screw loosening, screw fracture have been still reported fre-
quently. Purpose: The purpose of this study was to evaluate the influence of tungsten carbide/carbon coating, which has supe-
rior hardness and frictional wear resistance, on implant-abutment screw loosening of three different joint connections after one
million cyclic loading. Material and methods: The values of detorque before and after loading were measured in three different
joint connections (Osstem Implant, Korea), one external butt joint, US Il implant system and two internal cones, SS Il and GS |l
system. The values of detorque before loading was analyzed by one-way ANOVA ,and two-way ANOVA and Scheffe test were
performed for the value of detorque after loading. Results: 1. The values of initial detorque of tungsten carbide/carbon coated
Ti alloy screw were smaller those of Ti alloy screw (P{.01), and there were no differences among implant systems in each
screw (P>.05). 2. In comparison of loss rate of detorque value after cyclic loading, US Il system was greater than SS Il and GS ||
system but there was no difference between SS Il and GS Il system (P{.01). 3. Loss rates of detorque value after cyclic loading
decreased consistently at tungsten carbide/carbon coated Ti alloy screw comparing with Ti alloy screw in all implant systems
(P€.01), and there were no differences among three systems in reduction of loss rates by using tungsten carbide/carbon coated
Ti alloy screw (P).05). Conclusion: Tungsten carbide/carbon coating to increase preload with reduction of friction resistance
was a effective way to decrease screw loosening by functional loading.

Key words : Detorque, WC/C, Coating, Screw loosening, Cyclic loading
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