.. 2538

ISBN 974-631-340-1



MECHANICAL PROPERTIES OF CALCINED BONE ASH
REINFORCED POLYETHYLENE COMPOSITES

Miss Wimonrat Sricharussin

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
Department of Materials Science
Graduate School
Chulalongkom University
1995
ISBN 974-631-340-1



Thesis Title Mechanical properties of calcined bonefng\;«an%

reinforced polyethylene composites fﬁ

\
By Miss  no rat Sricharussin “\‘?3,,0
Department Materials Science

&
Thesis Advisor Assistant Professor Khemchai Hemachandra, Ph.D.

Accepted by the Graduate School, Chulalongkorn University in
Partial Fulfillment of the Requirements for the Master s Degree/

A'rthw***

................... Dean of Graduate School
( Associate Professor Santi Thoongsuwan, Ph.D.)
Thesis Committee

L -Re—a—xo—— Chairman

(Associate Professor Werasak Udomkichdecha, Ph.D.)

....... Thesis Advisor
(Assistant Professor Khemchai Hemachandra, Ph.D.)

rlt/

(Associate Professor Pibul Itiravivong, M.D.)

Member
(Assistant Professor Paipan Santisuk)



nYHh 6

(MECHANICAL PROPERTIES OF CALCINED BONE ASH REINFORCED POLYETHYLENE
COMPOSITES b : T , 129 ISBN 974-631-340-11
0.50 j
1
]
Mmoo . /\ /\
! L R R '



**0527126 :MAJOR applied polymer science and textile technology

KEY WORD: CAlc INED BONE ASH / PARTICULATE-FILLED polyethylene /
BONE REPLACEMENT
WIMONRAT SRICHARUSSIN ~ MECHANICAL PROPERTIES OF CALCINED BONE ASH
REINFORCED POLYETHYLENE COMPOSITES. THESIS ADVISOR  ASSIS. PROF.
KHEMCHAI HEMACHANDRA,Ph.D. 129 pp. ISBN 974-631-340-1

The mechanical properties of calcined bone ash reinforced
polyethylene composite at various volume fractions up to 0.50 was
investigated. Such composites have been pioneered as analogue materials
for cortical bone replacement. The dependence of the Young's modulus,
tensile strength, strain to failure, flexural strength and hardness on the
amount of filler was presented. The experimental results were compared with
a few theoretical model predictions to explore the validity of the models
at high filler loading. Scanning electron microscope was used to examine
the morphology of the two phases, the dispersion of calcined bone ash in
polyethylene matrix and the fracture surface of them.

The results show that the Young's modulus increases with an
increase in calcined bone ash volume fraction, whereas the tensile strength
and strain to failure decrease over the same range. The theoretical models
have been examined for fit to the experimental data. At the same time,
microhardness test increases with increasing calcined bone ash content and
then it is  good predictor for Young's modulus of the composite.
Microscopic method reveals that plastic deformation is strongly influenced
by the amount of calcined bone ash content. Hence, failure analysis changes
from ductile to brittle mode.
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