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Abstract:  Quasi-static and dynamic n entation techniques were performed to study the su @echanical

properties of hydroxyapatite/polylacti%a id (HA/PLA) composites on the nanoscale. The m@nical responses
S|

(modulus and hardness) of th

. . . . ] .
e were obtained by changing the loading and holdi in the static mode.

The effects of these expegi 2 ameters on nanoindentation measurement were als ‘ussed. It is found that
the loading and unloading tihe have a significant effect on the experimental rcsuc to creep deformation when
the holding time is less than 45 s. It is also found that a “nose” may appear 'ﬁ?ﬂoading segment of the load-dis-

placement curve during nanoindentation when the holding time is short
time was set to 45 s in order to avoid the influence of the “nose”. (A%
terial were investigated in the dynamic indentation mode. Th r%
decrease with the increase of the indentation depth. Both %1

the mechanical properties of PLA obviously. Compari °

PLA composite enhance by 35. 5% and 44. 7%. T

\d‘ unloading time is long. The holding
mic nanomechanical properties of the ma-
show that the storage modulus and hardness

an entation and scratch test show that HA improves

pure PLA, the modulus and hardness of 9wt% HA/
p depth of 9wt% HA/PLA composites decreases by 9. 5%.

The maximum depth and residual depth are fewer than that of pure PLA under the same load, showing the greater e-

lastic recovery and resilience of HA/PLA composites.
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Fig. 2 Force-displacement curves of neat PLA at different holding time(a) and scanning probe microscope(SPM) images after

indentation with the holding time being 5s (b) and 45s(c¢)
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Table 1 Maximum depth, contact stiffness, modulus and hardness of neat PLA at different holding time

Holding time/s Nimax /DM Stiffness/(pNe+nm™1) Modulus/GPa Hardness/GPa
5 1512 35. 66 4.720 0. 2290
25 1566 36. 84 4. 740 0.2100
45 1594 37.85 4. 750 0. 2000
65 1603 38. 27 4.770 0.1980
85 1611 38. 68 4. 780 0. 1950
Note: Amax—Maximum depth. @
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Fig. 3 Force-displacement curves a A under different unloading time with holding time bein 9
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