sh=ddasts| 20084 FAS eI =2

MEDYEA S T 2AS S| ol B3t edT

A Study on the Enhancement of Fatigue Resistance for Spine Fixation System
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Table 1 Specification and construction torque for screw assembly

Manufacturer Otisbiotech Co., Ltd.

Screw Design ULC Spinal Fixation SystemTM

Material Titanium Alloy(Ti-6Al-4V ELI)
Type Multiaxial
Outer Screw
Diameter 4mm
Rod Diameter 6mm
Length 25mm
¥ightening 12N'm
orque
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Fig. 1 Assembly of spinal fixation system for uniaxial compression test

o714, HAFnAGA =" FA2A S FEs] s 7]
Fol duwrgel MEBeAEd AEHE 300 pm7] 9
Glass YJAFS o] &3 131 Bef A~ E(grit blast)'d Al 200
um=171¢ SUS3049] HE(bead)S ©] &3l H|=EEAE
(bead blast) EHA & 283}t

3.

A EA7Y 5 78 F3kslEol A UHMWPE B50] A8t/
WA 559 Erbo] HEH AT Fig 2= at5-H ¢4l
o]™ Table 2= A4 AEHAY AE VeERLL Fig 32 M=Eg
2~E A" AIAR FF F3 F38kE 9 37.5%°1A
1.37x10°0k 5520l A o) gl P48 wojFr). yho] = Ee)
2B FA | ARAE sx100 55714 ojul gk shgke]i}
TEE WAL A ool M2 5o FFHE stk Fig
4= o] dlo|E 25 semi-log AL 2 YERH I 2 Mot
ol#] 3k Y91 e Hl=BEAER 9ste] TS| AAE
HUAEI} Z7FetAA S dAlshs AR faHc
2o e Ale ek AUstA 48] fleke] 24
AT FAEARS AT Fig 55 FARAAAT G S o &
sto] EHEFES 1000 Fefsto] QP Apxlo|th dwhA ]
AMEGTAEE AlFe] EHl A= oj&Zolut Fo] AA, d7}

663

[
oo

Ao na

rot



o
oz
>
N
N
o
gg‘
>
+
09:4“
)
_Q 0:
a
AL
R
3!
a0
W
o
—_
R
=2
>
S

>
[m
e
o
=)
o
i,
fo
ok
0%
HE
T,

v A 3F el E(dent)H o] A = A
2=3] Y (shot peening)¥} o] LW H|=9 TAO R ML=
AEAFSH O FAA T

AL & 4 At
olE FWaY] 3l vwiolaxE uAA HEAE ]85t
FWAE=E S48 Fig. 62 F 7He] EWAe] Wy
ek vAL FAEghs vusta k. 2 ZoAe} o]
O ETHAES] HALAEZE] 366HVO|AL HIEEZHAE
= 430HVE 9F 18%9] ¥WA= 7 &dES & 4

1200 |

Load [N]
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Fig. 2 Load-displacement curve of specimen 1

Table 2 Compressive bending stiffness, ultimate displacement and
ultimate load

. Compressive Compressive
Compressive . 4 . >
Specimens No. _ bending b%g;?f;gfg::ﬁte bendml%;l(}tlmate

stiffness[N/mm] [mm] N]

1 13.4 56.7 760

2 13.4 56.8 762

3 13.4 57.1 764

4 12.2 57.2 697

5 12.7 56.4 714

6 12.4 56.2 695
Average 13.0 56.7 732

Fig. 3 Fatigue failure of spine fixation system with sand blasted surface
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Fig. 4 AF/N curve of ULC spinal fixation system with bead blasted
surface

(a) Sand blasted surface
Fig. 5 Comparison of titanium alloy surface between each surface
treatment using SEM

(b) Bead blasted surface
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Fig. 6 Comparison of hardness grit blasted and bead blasted surface
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