Journal of The Korea Convergence Society ISSN 2233-4890 / e-ISSN 2713-6353
Vol. 12. No. 12, pp. 145-151, 2021 DOI : https://doi.org/10.15207/JKCS.2021.12.12.145

Convergence study of mechanical properties and
biocompatability of Ti Gr4 surface coated with HA using plasma
spray for ossoeintegration
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Professor, Dept. of Dental Hygiene, Songwon University
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Abstract This study aimed to investigate the efficient conduct of HA coating on Ti Gr4 for the
practical use of medical device. Ti Gr4 alloy specimens measuring @ 25mm x 1mm were sprayed with
hydroxyapatite using thermal spray according to ASTM F1185-88. The surface was evaluated at #120,
#400, #1,000 sandpaper and barrel finishing. Each coating properties was analyzed using SEM, UTS
20,000psi cap. and in vitro cytotoxicity. Surface morphology consists of well molten particles with
very little resolidified or unmolten areas. The average Ca/P ratio is 1.74 which is in good agreement
with theoretical value of 1.67. The average roughness Ra is very representative of roughness of
specimen. The coatings are dense and well adhered to the substrate. The average bond strength was
61.74 MPa with a standard deviation of 4.06 which indicates fairly reliable results for ASTM 633 type
tests. Variations in results from jig design, epoxy used, crosshead speeds etc. in vitro cytotoxicity
result had a Grade 3. The results of the study are expected to be helpful in osseointegration and
plasma-spray HA coated Ti Gr4 are more satisfactory in HA coating thickness elevation which is
preferable to any other system.
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2.1 Ti Grao| tfgt HA ZE

orgoz AMEHI = Ti Grdo EHEAT
A QA L 1% HA ZR2 Sg=ut AR
gol(plasma spray)d& A&ttt Eetxnp Ax
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F1185-88 “Standard Specification for Composition

of Ceramic Hydroxyapatite for Surgical Implants”
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Table 1. HA coating parameters

Divergence
Source A Volts Amps Slit©)
CuKa 1.54 40 30mA 1.0
Scattering Receiving Speed "
Slit®) Slit®) ¢/min) Pitch()
1.0 0.30 1.0 0.02
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Table 2. Electronic data of HA surface composition

Element Net unn. C norm. C Aton. C
[wt. %] [wt. %] [at. %)

Oxygen 601 70.85 54.02 72.92
Calcium 4829 41.26 31.46 16.95
Phosphorus 2200 19.05 14.52 10.13
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Fig. 1. HA coating surface morphology

1l

Fig 2. EDS spectrum of HA coating surface
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(b)225-#400 sandpaper

(a) 225-#120 sandpaper

(d) Barel

(c) @25-#1000 sandpaper

Fig 3. The result of HA coating thickness

Table 3. The result of HA coating thickness

@25-#120 @25-#400
Sample
sandpaper sandpaper
#1 18.98 #1 4.68
#2 6.19 #2 4.76
#3 8.64 #3 5.16
#4 5.54 #4 12.28
coating —
thickness zsazr?d #a1 O;)rO Barel
(average)[um] pap
#1 9.28 #1 4.80
#2 6.29 #2 4.70
#3 6.03 #3 3.89
#4 3.29 #4 6.83

7 Ag9 3REe BY
A27) 872 2450 Baghe A& o A% 0

Table 4. The test result of surface roughness

average
Sample result(Ra) Ra)
#1 6.81
#2 7.39
2257120 #3 8.06 6.864
sandpaper
#4 5.89
#5 6.17
#1 6.72
#2 6.58
225-#400 # 7.66 6.720
sandpaper
#4 6.26
#5 6.38
#1 7.37
#2 7.93
©25-#1000 # 8.63 7.702
sandpaper
#4 7.41
#5 717
#1 6.36
#2 7.90
Barel #3 7.02 6.848
#4 6.45
#5 6.51
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Table 5. Adhesion test result of Ti Gr4-HA coating

interface
Samole Area Load S-l;er}e?:”?h Failure
P (in2) (Ibs) (Mp;’) Mode
#1 0.776 6816 60.55 Adhesive
#2 0.774 6556 58.41 Adhesive
#3 0.776 7458 66.26 Adhesive

"Adhesive Control : Area 0.995, load: 9547psi Strength 9594
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