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HA/BG Bionic Biocoatings Prepared by Subsonic Flame Spraying

ZHUANG Ming-hui, LI Mu-qin, YIN Ke

(School of Materials Science and Engineering. Jiamusi University, Jiamusi 154007, Heilongjiang)

Abstract: To improve the bonding strength of HA coatings and avoid the fracture, dissolution and peeling of
the coatings, HA/BG bionic biocoatings were sprayed on Ti6Al4V substrate by subsonic flame spraying and
crystallization treatment, Ti/G coating with thermal expansion coefficient similar to that of the substrate was
selected as the transition layer to relieve the stress, and HA as the working layer assistant with bioglass(BG).
The applicability of HA/BG bionic coatings as bone tissue substitute was investigated by adjusting the BG
content and observing the change of morphology, composition and microstructure of the coatings. Results show
that the HA/BG bionic coatings by subsonic flame spraying, with typical morphology of thermal spraying, have
good adhesion to the substrate without obvious stripping. After the crystallization treatment at 700 C, the
precipitation of nanoscale to microscale HA in the coatings increases its contact area with host bone tissue and
accelerates the reactive rate, resulting in the increase of the bioactivity. New Na, Ca(PO,)F phase occurs after
the addition of different BG. Moreover, the content of Na,Ca(PO,)F is controlled by adjusting the content of
BG, which can further modify the dissolution and stability of the coatings.
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Table 1 Component of bioactive glass(BG) (w/%)

Component Na, O SiO, CaO

Cak, P, O; K. O Y, 0,

Mass fraction/ % 20-25 40-50

10-14

10-14 5-8 1-2 1-2

R2BRIZSH

Table 2 Technological parameters of spraying process

Conti Component of Component of Oxygen Fuel gas Compressed Spray distance
“oating

working layer/w % transition layer /w% /MPa /MPa air/ MPa /mm

HA 100%HA
9H1B 90 % HA+10%BG
80% Ti+20%G 0.7 0.09 0.08 300

8H2B 80 % HA+20%BG
7H3B 70 % HA+30 % BG

2 HR5TR

2.1 REHZERE
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FIAPIE K 2B S B AR AT /Y Ti/ G g )2 )5 -
U HA R IRIZEE G IR BE W IR R 29. 3 MPa. i5
YRS BG 5 IR 2 A AR RIS R R
Al ik 37.9 MPa, UMl Ti/G i 35 JZ il /2 DT FE #4
T Mk AR RO BESR L AT SR gk U )2 B AR L L TR IE BG
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Table 3 Bonding strength of the coatings

Component of Bonding
L o Component of
Coating transition layer/ Kine 1 % strength/
working layer /w
w% g " MPpa
HA 100%HA
HA 100 % HA 29.3
9H1B 90% HA+10%BG  37.9

80% Ti+20% G

8H2B 80 HA+20%BG  35.8
7H3B T0%HA+30%BG  37.6
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(a) HA (b) 8H2B (c) HA crystallization treatment
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(d) 8H2B crystallization treatment
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Fig. 1 Surface morphologies of HA/BG bionic coatings before and after crystallization treatment

(b) 8H2B
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Fig. 2 Section morphologies of coatings after crystallization treatment
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Fig. 3 XRD pattern of HA/BG bionic coatings crystallization

treatment

(a) HA  (b) 8H2B (c) Na,Ca(PO)F

Bl 4 HA/BG {i A Y1k 2 TEM JE 55 B i 141 5 15
Fig. 4 TEM and electronic diffraction patterns of HA/BG bionic coatings
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Fig. 5 AFM section morphology of 8H2B coating
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Fig. 6 Average weight loss of HA/BG coating with dif-

ferent proportion during immersion
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