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Abstract: Objective To analyze coating properties of porous artificial joints, including coating morphology and
coating mechanical properties, and summarize the range of coating properties of current mainstream products, to
provide references for the design and development of new products, as well as provide the basis for the long-term
implant removal analysis. Methods Samples for the surface morphology, shear strength, and tensile strength of
the coatings used in the experiment were prepared in accordance with ASTM F1854, ASTM F1044, and ASTM
F1147 standards, respectively. The coatings were processed using plasma spraying. The surface morphology
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(coating thickness, porosity, and pore intercept) of the coatings for all 17 products (Nos. 1-17) was tested; for
products Nos. 1-7 and Nos. 15-16, the shear strength test between the coating and substrate was conducted
first in accordance with the test method of ASTM F1044. Then, according to the test method of ASTM F1147, the
tensile strength test between the coating and substrate was conducted. For product No. 17, the shear and tensile
strengths of the composite coating and simple titanium coating were tested, respectively, according to the test
method of ASTM F1044 and ASTM F1147. Results
between 300 um and 500 um. There were 16 metal-coated products (Nos. 1-16), of which 11 (68.75% of the

A total of 15 products (88.2% ) had coating thicknesses

total) had coating porosities between 30% and 50% , and 14 (87.5% of the total) had coating pore intercepts
between 50 um and 150 um. The mechanical properties of the coatings were independent of the substrate material
used. The shear and tensile strengths of the composite coatings with hydroxyaptite (HA) were significantly lower
than those of the pure metal coatings. Conclusions For the design and manufacture of artificial joints with porous
coatings, the performance of the coating can be referred to the following indexes: the coating thickness is 300—
500 um, the coating porosity is 30% —50% , the coating pore intercept is 50-150 um. The substrate materials can
be selected based on the use of the product. The effects of a lower bonding force on product performance should

be considered when designing prostheses with composite coatings containing HA. This range of performance

metrics provides control for long-term clinical extraction analyses.

Key words: artificial joint implant; coating; surface morphology; mechanical properties
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Fig.2 Analysis diagram of coating surface morphology (a) Coating thickness, (b) Coating
porosity, (c¢) Intercept of coating pores
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Tab.1 Surface morphology and mechanical properties test results of the coatings
FERL TS N~ TRZIEE/ pm LR/ % FLERARHE/ pm HrAhsR E/ MPa By LI B/ MPa
1 Ti6 Al4V+Ti 361.5+109. 2 42.0+12.1 159.8+59. 1 44.9+7.2 32.4+1.0
2 Ti6 Al4V+Ti 345.0+134.3 53.7x11. 1 447.1+154.6 47.8+4.9 37.3+7.0
3 Ti6 Al4V+Ti 316.9+95.3 41.4+6.0 130. 8+49.3 45.6+1.9 47.8+1.2
4 Ti6 Al4V+Ti 229.3+74.3 27.9+8.6 82.3+40. 1 47.7+10. 4 37.5+3.4
5 Ti6Al4V+Ti 387.0+108.7 22.4+4.2 116.5+34. 4 36.4+5.4 32.6+0.8
6 Ti6 Al4V+Ti 376.9+94. 6 35.4+8.8 117.4+32.9 30.5+1.2 33.5+4.5
7 Ti6 Al4V+Ti 351.3+50.5 38.0+2.8 67.2+4.7 49.8+3.3 52.0+5.5
8 Ti6 Al4V+Ti 334.4+61.2 40.3+3.9 69.4+6.6 — —
9 Ti6 Al4V+Ti 341.2+47.7 38.8+4.4 68.3+7.3 — —
10 Ti6 Al4V+Ti 396.4+126.7 45.8+10.4 122.1+£53.2 — —
11 Ti6 Al4V+Ti 381.6+135.7 51.0+12. 4 128. 6+57. 8 — —
12 Ti6Al4V+Ti 436. 6+137 42.3+13. 4 123.9+50. 3 — —
13 Ti6 Al4V+Ti 284.0+70. 6 52.2+10. 8 122.5+20. 1 — —
14 G 4+ Ti 390. 1+91.4 41.1£6.0 131.8+37.3 — —
15 KA A AT 369.7+79. 6 40.0+6. 8 77.8+7.9 47.9+4.0 48.5+3.3
16 Ti6Al4V+Ti6Al4V 320. 6+80.0 37.6+10.6 92.5+23.0 47.6+5.0 42.5+4.2
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