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A study on the forming condition of a bone plate made of a glass/polypropylene
composite (Twintex)

Seok-Won Park’, Seong-Hwan Yoo , Jae-Eung Lee”, Seung-Hwan Chang”

ABSTRACT

In this paper, tensile and bending tests of glass/polypropylene composite (Twintex) specimens fabricated by
various forming conditions were carried out and the results were compared according to the forming conditions
to find the appropriate condition for the forming composite bone plates. From the tests it was found that the
most appropriate forming conditions were 230°C, 3MPa. Composite bone plates were formed using this condition
by two different fabricating methods for screw holes: one was a net shape molding and the other was drilling.
The forming and bending tests revealed that the drilling process provided much better bending stiffness of bone
plates. This paper provided the most appropriate condition for forming composite bone plates and this result
was also expected to offer informative data on forming of other Twintex structures.
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Fig. 1 Specimens for the static tensile test.
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Fig. 2 Forming conditions.
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Fig. 3 Shape of bone plate mould and dimensions of composite bone

plate.
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Fig. 4 Stress-strain curves for static tensile test.

Rt ARRACE AFE AFARY] GA5Y HES
-‘H?‘sﬁ uHsA]%7] (MTS810, USA)R A35H2 (ASTM
of what JIFAHEE FAsHATE FEE= 2mm/

O
@®
o
@®
©
—_ L
Ul
=

o S

mino|tt. QJIFAIY Al JPYY 2MPaktt 3MPao] ¢
3t BAS veEdlen, dders 5345 5% 7
AY B4S BATS o 4 Ak ol u/ug 249
A% 4994 5 AR U 71F (Void)S HAA7]AL, Als
<F 7]Xl E3rE 2ot A€t 7] WERl Ao wokd
th AEYE 3MPazE AJE3 FEdR/EZEZELA SFA

=2o} F«L‘rﬁ:ﬂolﬂl—‘ﬁ*l iﬂxﬁi—i VFAE Fi= Fig. 49k

N
=~

ooy o o
oﬁtjooziéoNH
i
2

i

E‘—’J Rl o¥d LE (WSN3K, [+45]m)% /ﬂ'oﬁ [2]°11 41
= A& Fig. 4ol Kol upel o] &
IZezadd 2gARe odo]l BT o

e"MﬁiﬁP

flo ol
ne
&
o
oftt
flo
1
j‘&’

SL
L
¢
N
[}
é
>
)
o
oXx
oftt
o
'y

ox H

5

O

= F|g 52} @ 4

w lo rfo Hr

S
ox
oflt
_O\r_l“
38

Table 1 Static tensile test results

Forming VIS Strength Forming Ve Strength
modulus modulus
Temperature [MPa] / Temperature [MPa] /
%2 [CPal /' “avipa [ [CPal /' " \pa
3MPa 2MPa
180 14.6 490 180 12.8 421
190 16.9 560 190 13.8 458
200 17.4 570 200 15.0 475
210 19.6 572 210 17.1 500
220 19.7 563 220 16.6 525
230 21.8 601 230 19.6 596
. Young’s Tensile . Young’s Tensile
Forming Forming
Pressure modulus strength Time modulus strength
[MPa] [GPa] /  [MPa] / [min] [GPa] /  [MPa] /
230 C 230 C 230 C 230 C
3 218 601 20 19.9 511
6 214 386 30 218 601
10 20.1 311 40 205 564
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Fig. 5 Stress-strain curve w.r.t. the forming pressure and forming time
at 230°C.
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Fig. 6 Stress-strain curve w.r.t. the forming temperature.
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Fig. 7 Stress-strain curves of glass/PP composites (Twintex) containing

dry fabrics.
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Table 2 Fiber volume fraction of Twintex according to the forming

conditions
Forming
Temperature[°C] | We[g] | Widgl | Walg] | Vi%]
/3MPa
180 4.2300 2.7025 1.5275 38.2
200 3.3600 2.2725 1.0875 425
230 2.9410 2.2254 0.7156 52.4
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Fig. 9 Micrographs of tow geometry for specimens formed under (a)
180°C/ 3MPa, (b) 200°C/ 3MPa, (c) 230°C/ 3MPa conditions.
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Fig. 11 Bending moment-angulation curves for 4-point bending tests.

Fig. 12 The specimen which was formed using pins.

Table 3 Bending stiffness for 4-point bending test

Glass/PP
(formed holes)

0.80 Nm/degree 0.43 Nm/degree

Glass/PP/Kevlar WSN3K[45]117
(drilled holes) (drill)

0.60 Nm/degree 0.75 Nm/degree

Glass/PP
(no hole)

1.00 Nm/degree

Glass/PP/carbon
(drilled holes)

0.71 Nm/degree

Glass/PP
(drilled holes)
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