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The Fabrication of Implant Core Coated with Ti Balls
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Abstract The implant prototypes with various porosities were fabricated by Spark Plasma Sintering of atomized
spherical titanium balls. The interface was observed by optical microscope. Sintering temperature and holding
time were selected at the point of big change of Z-axis ratio during sintering. These experiments show that Spark
Plasma Sintering of spherical titanium balls can be efficiently used to produce implants surfaced with titanium
balls with various porosities in a short time less than 120 seconds by manipulating the current condition such as
z-axis, temperature and balls size.
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Ti Ball and Ti Powder, Graphite Mold
Ball size : ~90/m, 90 ~125/m, 125/m ~ Pure titanium
Mold hole size : 4.0mm, 3.3mm

|

Put implant core and ball into a Mold
0.7g of powder or ball was introduced by vibration

!

SPS Process
Current : 1700 ~ 2100 A
Pressure : 10MPa
Temperature : 900C, 1150C
Holding time : 2 min
Mold : Graphite

!

SEM, EDS, Hardness test, Apparent density test

Fig. 1. Flow Diagram of experimental procedure.

L 3.00
L BN
+=
&
S
' )
—
2.80

Fig. 2. Dimension of implant core and graphite mold.
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Fig. 3. Insertion of Ti implant core and graphite pin into
graphite mold.
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Fig. 4. Relation of variation of Z-axis versus applied
current during sintering.

2S5 & ballel] BIEl ARREe] HEH0] HoE
Z 97 dgo] FA doju} o] FE 4 3
7] el 2R ball] 745 2 balldl HF| B
LRgME 28 A a3E 7|8 = 9o, B
279 EHo] AxZe] HiFHo] EZlo] o
AR AHEES WIAA FOgle] 7[EEE A
2} slomg A Lro] ApHe H33E Ao
of 2= ATt

TS kel Aol WSS aapFoR
AAFN7) 98l ABLEE 753 Zola AAAIKE
S FHAgko g FolaA}l st} o]e} o] Aol

Lﬂlﬂlﬂr

e

0.0+

054

Z-Axis (mm)

204

25+

30 —_—
500 600 700 800 900 1000 1100 1200
Temperature('C)

Fig. 5. Expansion-shrinking graph of Ti balls(125 pm)
during sintering to 1150°C.
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Fig. 6. Expansion-shrinking graph of Ti balls (90 um)
during sintering to 950°C.
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Fig. 9. SEM image of core and Ti balls (125 pum) sin-
tered by spark plasma sintering.
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Table 1. Change of porosity of sintered balls with
temperature

Temperature | Porosity(%)-90 um |Porosity(%)-125 pm
°C) ball ball
900 17.8 -
950 25.5 -
1100 - 16
1150 - 21
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