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HA layer and Ti alloy
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Abstract

The interfacial bonding energy between laser
surface treated HA layer and Ti alloy substrate
was investigated using a mechanical push-out
tester. The 1initial slope of shear-stress and
reduced displacement curves, maximum interfacial
bond strength and bonding energy were calculated
from results of the push-out test. The calculated
initial slpoes are 38 MPa for the Ti alloy(A), 65
MPa for the sandblast finished specimen(B), 95
MPa for the HA plasma spray coated specimen
and 49 MPa for the surface treated
specimen(D). The maximum interfacial bonding
strength are 3 MPa for the A, 19 MPa for the B,
20 MPa for the C, 10 MPa for the D. The
interfacial bonding energies are 3.3><10_9J/mm2 for
the A, 155x107°]/mm’ for the B, 15.6% 10™°J/mm?
for the C and 183X107J)/mm®> for the D.
Microscopic observation shows that the breaking
of the laser treated specimen had been occured
through the boundary between HA layer and
polymer resin, but the untreated specimen had
been occured through the inside of HA coating
layer.
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Figure 1. Schematic diagram of the push--out test
specimen
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Figure 2. Schematic diagram of a fixture set of
the push-out test.
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Figure 3. Stress-displacement curves of the

push-out tested specimens. (A: Ti6Al4V alloy, B:

Sandblast finished, C: HA  plasma-coating, D:
Laser-treatment on HA coating layer)
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Table 1. The average values of interfacial bonding strength, initial stiffness, breaking strain and

bonding energy

Specimen Conditions bé\ggﬁg}lgerigirf?ﬁ?a) Init(ila\l/}le)ope di;?%g%int Bo?f;ifm:%rgy
A Ti alloy 3 37 0.11 33
B Sandblast finished 19 64 0.11 15.5
C HA plasma coating 20 95 0.11 15.6
D Laser treatment 10 49 0.14 18.3

(a) Ti alloy

(¢) HA plasma coating

(b) Sandblast

(d) Laser treatment

Figure 4. Microscopic observation of the surface of push-out tested specimens
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