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AXRBEZEEFHR XL (Vacuum Plasma Spray System) , ZERBWR IR T H &
TEERKARZE FRTRABRBREMBERKG R EMHESENE®. THhS, FHX
MMM, WETREVHAN FRAAREFRE UETEERKARENETELR.
WREREXYN, RHMRENEERKOCRENEWNEETERNEMR. — 5T, HERAMR Y
EHRE, RENERLNE, REFELRSHEERKGSRANEKA. B—FHH, MER
BRI EMEE, RERKAREANBLREETT, BRZENESENNR BENBHRE
YRl B k.
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. HAENENE, EESTETAREERTRY, BRAEE, NHEEL &
BFHAERREAK, B—HELSNEERMAR N B, HFXMHHEE SHAEHRE
%, EHEASFHRE P, BRI ABELARBOER TER, KB T XS
Be VA FHREHRAR EERBANREHERERKORE, SERHHHRE
REHFHUESEERKOMBNEDEEEES S, RYABER KA MK — A&
B R HAET, WERBMFEARSES, MBE - BEE. LESHIRR., BTRTE,
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. HiE, BIR-EHEZEAPOHNERR WEEBRKAREMNHR., NAGS —SNALE
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2.1 REBRORENGE

LRPRAELZEHTRRREH ERERKOREME- u%%lf’?ﬂ?ﬂxlgl £
ST AR A PR R AR M WS I E— R E, BB, PR Z E R B R B AL
SETk RARRHEEMER. HEEFERTRABRERKGRK, ERERWREN,
RERKGUREEL. E, FRAESREERT LR, BRRE.

R BBy B E B K G M W B B4 SULZER METCO 28], HFER AN 100um. 48 HEik
FHEHER TIAIV &€& BEEM MY 20x10x5mm Kik#E, H ALO; BB LEE, &
EHFSETFHRRETHERERKARE. SEPEHANBBRSHAE L

3500

g

e (211)
¢ (112)
2s00f " (300)

:

1500

Ditfraction intensity /cps

8 8

20 40 60 80 100
Hydroxyapatite content /%

o

Current

Cooling Water

M2 BEBREKAERS X HEMHBREX

A
M 1 HZSEFRRReETERE Fig.2 Relationship between hydroxyapatite
Fig.1 Principle of vacuum plasma spray sys- content and diffraction intensity
tem
F1 APFETRREHY
Table 1 Spray parameters for vacuum spray of hydroxyapatite coatings
Powder feed gas Ar, 2.0slpm Spray gas Ar 35slpm
Powder feed rate 25g/min Spray gas Ha 10slpm
Stirrer speed 60rpm Chamber pressure 150mbar
Powder feed method inside Spray distance 275mm
Injector -10°, ¢ 3.0mm Spray power 30~50kW
Gun type F4-VB Thickness of coating 50pm
Nozzle size N25/2x180°, ¢ 8mm

2.2 REHNSHEE

B X HEMS U B EERMHARETIN. BARANETHENSRENEEE
ERE, FFEREY, 7F 0keV . 7T0mA ) TIERME T #IT X FRTH4H. L, 3
T 200 ~60°, R CuKa &, #K 15418A. ¥ THEREFEBERKO GAN S &,
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BIAKRER X EWERERKONKSERSBEERKARERIE 19, 37, 55, 73, 91
HIEE, MERERKEG=IRE (211 &E, 112 5@, 300 §HE) WFHEE, BEyF=
2, MER 22 HN TEMZNE 2 FFR.

F2 TRARERRBETRENHITHEE
Table 2 Diffraction intensity of hydroxyapatite of different weight percentage

Intensity /cps

Hydroxyapatite percent /%

(211) (112) (300)
10 298 136 177
30 914 469 576
50 1524 802 974
70 2137 1133 1373
90 2751 1466 1771

FREA#HEEMNRENREESEITHE.
3 ZERF0TiL

3.1 MRAMEMZEPRLRE X HETHERNP®

EAFRMBRIET, PR EEREERHE, ATESHEHBERKE S
R XRD SR WAHAR. B3 A THBRHRIFI N0, 35, 406, 455kW if i 2
) XRD 34K B 3(a) JLAEH, EREHUMRIIERT 0kW), REHBERKE HA
B, BAEHERRM. UBREREEN, R20 XRD EAFHEEESL, ERTE-M
(CaO). SUtFEEY, XRD LT REBEK G BATN N AT RE W T, REFHELSHE
EBRATE, FHESHBERRHA. LUBIR DI RM AT 45.5kW if, 7E XRD %4+
(B 3(d) AT HEE, REXEHESSHEERKGAR.

FEAN A 6 B0 T 3T 1 18 0 32 ZE B IR 0 U JR T S O B R BL M I A A A BB F 3% 3
B4, H5RMI\E FIEHMARE, BERKOBATRESWRMEMN L RN &5
RY, HEWBRIENES, BERKORENTHBRENSESREYRY TR, mRE
o AE o 48 & A R B .

3.2 MRVEMZERRLRENENEHNTT

ERAEMETRE FAMRIERTHENBRER KGR ENRERSME 6 Fix.
HEARDETHREBHREN, TULKH, MRIEURENBREHEERYHEREY
. H6(a) RAFUBRERRBEMREES. REDMAERTR, SWEEdin. B
REBRL T Sum 47, 4 BRSIREIRIE . XFH, 7 30kW MERTHERT, BAL6
REMRBAGIENL, FHRZN 100um s 7088 6 S8 T4 P OR B Sum #9/)
BURL, XH/NERREMSBERAR, BRIERE A ER. B 6(b) R4 52 24 kit
REMREESR. REHESHEW T HATHLEHFRELRETRTH “9HR” &4
TERMEA P ETFIEE — B RO R LB RIBORL, XS 2 3k M T “BhtR”
EMMRE L. REOEHLBRRR, FEERKNIIL. B 6(c) BAL B ITFHBERK
ARBHREER. REELALHBUTLWBERKEG EHKETR, SHEE. £E5
RERE L, HMARSBEOBERKGER. & 6(d) BEMELMBERKANEER
W ENREER. ERBWRIET, BEBRKGMERZ2EL BREHBRENRE.
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M 3 KEMBHETERERKAREN XRD i
Fig.3 XRD patterns of hydroxyapatite coatings sprayed under different power
(a)30kW; (b) 35kW; (c) 40.6kW; (d) 45.5kW

%3 REARKRORABENITHEBESHEER
Table 3 Diffraction intensity and hydroxyapatite content of
coatings under different spray power

Diffraction intensity /cps Hydroxyapatite content /%
Spray power/kW :

(211) (112) (300) (211) (112) (300)

30 2913 1523 1893 95.3 93.4 96.1

33 2037 1027 1295 66.6 63.6 66.1

35 1383 707 846 45.4 44.3 43.6

38.5 986 513 645 32.4 32.7 335

40.6 696 327 437 23 21.5 23.1

42 427 217 283 14.2 14.8 15.3

45.5 253 97 138 8.5 7.6 8.0
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Fig.4 Relationship between spray power and
diffraction intensity of the coatings

B £k

Fig.5 Relationship hetween spray power and
hydroxyapatite content

M6 FEWREHK R BMEN
Fig.6 Morphologics of hydroxyapalite coatings sprayed under different power
(a) 30kW; (b) 35kW; (c) 10.6kW; (d) 45 5kW
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2 FEEAMBYENER, RENERCNE, RERKARENHBEMHEEER
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Effect of Spray Power on Characteristics of Vacuum Plasma Sprayed
Hydroxyapatite Coatings

CHANG Cheng-Kang SHI Jian-Min HU Zhong-Yin HUANG Jing-Qi DING Chuan-Xian
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

Hydroxyapatite coatings were made under different spray power using a Vacuum Plasma Spray
System. The effects of spray power on characteristics of hydroxyapatite coatings were investigated.
In the experiment, X Ray Diffractometer and Scanning Electron Microscopy were used to detect
phase compositions and microstructures of as-received coatings. The results obtained indicated
that, plasma spray power greatly effected the characteristics of the as-received coatings. With
the increase of spray power, hydroxyapatite content of as-received coatings decreased, showing the
amorphorization of coatings was prompted. Also, with the increase of spray power, the melt of
hydroxyapatite was improved, the coatings with good microstructures were obtained.

Key words vacuum plasma spray, hydroxyapatite, coating, XRD analysis, SEM analysis



