e:] = o= =y ¢ ] o = o o
FOLTDIINENUNUT waveIaPNNIsUNLasUTIRve TunSuud luuns i

MSTAASMNAIH 0N IMUNUIIUS BN 5

= =
Aleu WBANTIR NFANBY
Weyan Inssumansumudia Granssunisina)
entinndnndiwud  wras.sede Wesmyms
UNfingo

W

oo ¢ A < o o s e ' a d o
M3 Iagszeaed INBANYIDA NI WoLTENINTE TR TuTmudia sy
A o ' w8 M a A o ) I P =
anuudasinszgn WONNFINNMNMVUBRTININ A ATeTudna s wsuiodla Sare
3 H] P A = = o a1 w4 | ot o a =
”lﬂmmnmmmamﬂwqem HBZINBRINEIDIA N TIRAaT Lo ldSund lu Sy f
A190U
oo 9 A = o) =Y ' =§J = I~ o oo
M3 lioRIBununsTanase HBINNNTERNYT WA as Fuauud qse Ty mii
uazﬁ’aﬂ%’sﬂuﬁwmuu'lﬂ lmENFNGl‘lfﬁﬂﬂ&ﬂﬁEl?ltm“’cm'u‘ufv’lﬂiwﬂﬂ‘ﬁuﬂtﬂﬂ’lﬂﬂﬂﬁﬂﬁlmmﬁ
wmumﬁ@ummu 84 31 Tamnisseniilu 5 nqulng wwnmussnaisuasnnge) de
A o'
A Jugdnindvineudeduud | B duadmoiendornar 1 1y 4 voamfidwug1Flums
& o ar or - 3 o o < as Qs o 4
uuee, C duaaninasuilonar 2 Tu 4 vewrmidwusldlumsud i , D duasnmiouiia
P aq & or ar = ar e d o o 3
11 3 Tu 4 veamNBwud 19lumsusei uas B YUTAUNRYIN AN FIUUAUTIG A
wazhundasnguiunisngudeseenidiu 3 ndy nonamnSuasaudiladl) 8o 100 14
) = Ted o o (=1
Famadn lddugsunng | 075 Tagmumndh i 3 Ty 4 voulSies iaz 050 ladmudanly

é =§ =3 o 6:’ u’; cr or 4 .
ATIMTYESINAS udnhTuauRIvee 84 Fu [WinaTolIausIAedInnses Universal
testing machine

et oy

1y g o a = ) o o =
Hﬁﬂ‘liﬂﬂﬁﬂﬁ‘ﬂqﬂﬂﬂ ']JSlnﬂ!‘U'fN“]ﬁ?JuF’l"ﬂﬁﬂ!‘ll'lIl‘lJllNﬁﬂ'f)ﬂ'J'IiJL!‘il\T!.liQ‘lJa\?ﬁﬁﬂ!ﬂaU'J

]
Qr

4 o ° ¥ da o ™ = o
Mn A9 iweiadmumdn linn %xm”lﬁ'ﬁuwmauwamamaﬂmaU'azmsc‘fﬂuuﬁﬁmn Ml



a a o 4 = = o o ) ) W
AANUNALINA TIUUVILTIN IRV llfl31'3?3']1’“1’?3J13ﬁ1]‘ﬂf:fﬂcluﬂ?i‘uuﬁﬁﬂlﬂaﬂgﬂa MIVUTAN

3 y L g3 o ar
nioainm 1 T 4 vewafiduudlFlumsuied selamuiasslumsinvesadn
PRYINAYA



Thesis Title Effect of Curing Conditions and Bone Cement Volume During

Screws Fixation on Pullout Strength

Author Mr. Supachard Krudtong

Degree Master of Engineering (Mechanical Engineering)

Thesis Advisor Asst. Prof. Dr. Thongchai Fongsamootr
ABSTRACT

The purpose of this research is to find out the strength of the cortical bone
screws fixed in bone cement. What is the curing condition we should start to fix the
screws to have the highest fixing strength. And how different of the fixing strength is
when insert different bone cement volume.

The research use PVC pipe instead of real bones because this research must
use a lot of real bones and they do not have same strength. But it still uses the cortical
bone screws and bone cement as same as orthopedics used. 84 test pieces are sorted
out 5 groups. Group A is fixing screws before insert cement. Group B is fixing screws
at one quarter of curing condition. -Group C is fixing screws at two quarter of curing
condition. Group D is fixing screws at three quarter of curing condition. And group E
1s fixing screws after cement set. Each group of five is divided to 3 groups by the |
filled volume of cement. 100 is full filled cement. 075 is three quarter filled cement.
And 050 is half filled cement. To test the tensile strength of 84 test pieces, the
universal testing machine is used.

The results of this research are showed that the higher volume of inserted
cement make the screws have the higher fixing strength. And one quarter of curing

condition is the best time to fix the screws. It make highest fixing strength.



