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(57) Abstract: A method for manufacturing a medical implant material porous tantalum. A slurry is made from aqueous polyvinyl
alcohol and tantalum powder, then poured into an organic foam, soaked until pores in the organic foam are filled with the tantalum
powder slurry, and dried for dehydration, and then a degreasing treatment is conducted under the protection of an inert gas to re -
move polyvinyl alcohol and the organic foam. A porous sintered body is acquired by sintering in vacuum, cooled, annealed in vacu-
um, and subjected to a regular post-processing to acquire porous tantalum. The sintering has the steps of: at a degree of vacuum
between 10-4 Pa and 10-3 Pa, heated to 1800°C at a rate of 10°C/min, kept warm for 240 min, cooled along with a furnace to 300°C,
then heated to 1800°C at a rate of 10°C/min, kept warm for 180 min, heated to a temperature between 2000°C and 2200°C at a rate
of 10°C/min, and kept warm for 360 min. A heat processing is done at a degree of vacuum between 10-4 Pa and 10-3 Pa, heated to
800°C at a rate of 20°C/min, kept warm for 240 min, cooled to 400°C at a rate of 2°C/min, kept warm for 300 min, and then cooled
with the furnace to room temperature. The porous tantalum material manufactured has great biocompatibility and safety, greatly in -
creased strength in mechanical property, and is highly applicable for use in substituting bone tissues of load-bearing parts of the hu -
man body.
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5 98%, IR AEE AL 2T DUR S BER RS G Bl E 28 B LB I ALe 8 Tl
4R, TRRAA TR o 1K 5 BRI 2 SLARAD R L SR R R HH 2 SR E AR 40~60 1 m
Z s R Z AR, BHEL A 99%, MKERE RN Y 1A . SCEkEE— 2l gk,
ZZ AR PR SRS 50~T0MPa, FRIEALE 2. 5~3. 5GPa, HidrkE 63MPa, YR &
15%. AHRREAE A B R B 2 AL, PRI ) 2 e fe G e v W] A 2 2 AL,
S350 B 5 2R 2 FLAAPRAR SN T, B s AR D EN S . [RIRELE BT 19 4 A K
B E TR 0 P S AR AR IE R A o TR TR R R, AR B Al A
g, HUREZREEY), SEEW LSRRG,
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R 457705 43 BRI EC 1 R RO AR ) R k), JRBeidE T A VAR T, BETEHSH
HIEAAR LB JORE, SR 5 TR R 25 Bevt A7 S0k ORI A LI R AR TP (R 23 1000, 78
PP AR GRS A0 T IR AL T DARR 22 A WA 25 A ML A, B R e b hilts 2 1L bedh
ey VAl BEANRAKME G RIS 2 AU, PrRiRA SRR B ARl 10 Pa~
10°Pa, L 10~207C/min JHEZE 1500~1800°C. {#if 120~240min. BEI¥AZE 200~300
C, FLL10~20°C/min JHEZ 1500~1800°C. {45 180~240min, Pl 5~10°C/min Jhik
% 2000~2200°C\ fRifk 120~360min; Frid#hab g m2 AR 10 Pa~10"Pa, L 10~20
C/min JHEZE 800~900°C . {4 240~480min, FLL 2~5C/min ¥ % 400°C. i 120~
300min, #RJSBEIVAHIR S,

K FH A R B Bk sl & 5 iRl 00 22 AL R Sl 0d T4 8 7 i A 2R 004 B bt A
REAIE . F, PrRM& e L 2GR 58, BAGH&EIHELHE. L. LE
TR, MANETEWER . ARSI SR P IR AR A B et i i, e
PREAIREEE . o HGH . AAEERAAESE, KA T ORI AR B E AR A A 2 42
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SBRIRIK, RIEETTRERZK, RN Z LA EN T 50~70%, fLEREFE 150~
600 1 m,

Hrp, R OIGm N2 mAm e, R ER Tt 2~8% (JLik 4~5%) KL
Il KR S R AR B Ry R, JLrp, Ry 6~9 iy (RIE 7 ) KRR
INE &R 1 TR SR SRR ARSI, SiF S SRR JFBert Tk 0. 48~
0. 89mm, % 0.015 g/cm’~0. 035g/cm’, FHBE AT 50" (LEEFLFEH 0. 56~0. 72mm,
0.025g/cm®, B 50°~80") (B ERIIIAK T

AR P EIRAT/ DT 43 wmy S E /DT 0. L6 <p i B0y A ) Tl 2 5 3
{RUER R R B 1) 2 g s B AL7E 0 0. 48~0. 89mm, ZEFEE 0. 025 g/cm’~0. 035g/cm’,
MRS KT 50" PER Z MRV A A Bh T ORE 2 AL I FLIRE SALBR B R . AR X FE AR b
B T TE5&AF, BRI Z AL A A 2R R AR ) 22 40k

KRR =TI — PR a2 TR ESEEREF 10°~1Pa B, RJG1EMR
PR, BIIESEE 10°~10"Pa, JHEE 400°C ~800°C &4 FUH TR Z A ML 5 FIA4
ML R AR B A 3L, et 0 IR R L5 2 107*Pa~10"Pa, LA 12~15°C /min THE S 1500~
1800°C . i 180~200min. BftF¥A % 200~300°C, LA 16~19°C/min JFL4E 1500~1800
‘C. R 220~240min, LA 5~8°C/min FHE % 2000~2200°C. fri 250~300min, Ka4hid
FEORUR I P DL AR A R AOS B RYs AT AR KA, b AR K Ab HE

(b3 BAEESE N 10'Pa~10"Pa, LL 15C/min FTHEE 800~900°C. fiE 260~
320min, FFLL3°C/min A4 400°C. {3 120min, RERELAHI R =i,

R Rs A AR FEE : L 0. 5°C/min~5C/min F# %5 THE %2 400~800°C,
DA A R4 U ORI 30min~120min;

BB FHRR &R ERE: BT 10°Pa, UART 25C/min, MET
10°C/min #r v AN 72, XBeEs 2 ALk B iR e 2 2 800°C, & B ORI I ) 30min~
90min, FRJGRENAHI R

TR EEAE B — PR AU s TR AT I TR E 60~100°C, RIS [R] 4~8
ANy TR IR AL A R B A . B THELR 600~800°C, DAAlHHE S (99.9999%) 1@
AR, B 1~5C/min MR MNER A2 400C, i 30~60min, LA 0.5~
1. 5°C/min [F3EZ M 400°C T2 600~800°C, ffid 60~120min, FridEABELELMN: &
21 Ky 10 °Pa~10"Pa, LL 13°C/min FHEZE 1800°C. {4 200min, BHI14 2 200~300°C,
FLL17°C/min FHE A 1800°C £ 230min, L 7°C/min FHH 2 2000~2200°C . £ 300min;
ARG A HAIPEESEA . AR 10 Pa~10"Pa; Bl 10~20°C/min [HH A
% 1500~1600°C, f#¥ 30~60min; LA 12~20°C/min KEZFAHIE 1200~1250°C, {55
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60~90min; LA 10~20°C/min [IEFAHZE 800°C, ARIGHINAH; Frid B K& 1FIE
fFEH: HEE N 10°Pa~10"Pa, LL 15°C/min JHEZ 800~900°C. {5 260~320min,
FFLL 3°C/min A% 400°C . 4% 120~300min, #RJ5LL 18~23°C/min A £ % E .

oo BT Bile a3 S 2 G 0 T b 2 U 2 & &, IR A A
W AR K D) R s R NIRRT R DAL DUAR e 45 i R o A i BRI AN 2 1
Feainl s Whpesl FOR JOP RN T 240k, Bt m 2 LI ) A Re i Je itk . 9k
NGRS W 2R

ERTTERAR 2 LA R, Gl I BUE EAR T 0. 5%; 1% 2 FLAH A AL B > A
s  Hi%IE, % 5.00~8. 33g/cm’, FLERIE 50~70%, FLBREfF 150~600 1 m, FHEAR R
4.5~6.0GPa, Z5HH5RIE 130~ 150MPa, P 78~88MPa, FE(HE 10. 5%~11. T%. AK
W2 AUEMREA D AR AN . 2k, i HoO Ak aere nl i w, JERE S H TER
N A A B 4 2R

B 1l 3t
B 1 AR W B ) 2% 75 92 26 (0 22 AL SR A L AT A B (SEM D
MBS B AR WIFTR 2 fUH s fL,  SLBR A 20l . M vl 5 oA
KWIBTIE (1 22 SLAHREE FLREAT A+ i OB PR o AURIAE G, fRRERF IO, Wl aidts
AEE 2 AER, RS EY R E .

ARSI 5

T o S ] A A B UEAT BRI, AT AR R H R DL s e RO T
ARRABATRHE— 20 UL, ANGEFERE X A & W R YE [ Y BRI, 2B AR N G m] BAAR
P b AR B P9 25 A R B HH — e R A B 1 e 3 R L

SR 1. PREUR ZHEEE 12, 5g, TNIEE 240ml ZRIE/KIFS g GH sy -
IR FEPE AT 2 B B8 S K ST . FH 200g KRR ke T 43 ek . ES =D
T 0. 1%MEEy 60g, AN 50ml VA H R LIGEEAKEEH, ARG5S, 2 o2
Bl EF 10X 10X 30mm 2 FLERENEHIE CEBFLE N 0. 48mm, 251 0. 025g/cm’, HEJE 50°)
NP, H AR BRI A FLBE AR kL, H e 7S H Wi AR SR R 2R 2 e vy
WIONERE P o RS TEA P T, TEEE 60°C, TH:FA 8 /N, EAELRAF 1Pas
MG AL . S BT 10 "Pa, W 600°C, SRR [A] 120 404 . 25 hadh. B4 K 10 Pa~
10%Pa, LL13°C/min FHEZ 1800°C . {4 200min. BHIPYA L 200~300°C, FHLL 17°C/min
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FHEZ 1800°C ., i} 230min, L 7°C/min FHEZ 2000~2200°C . {fiH 300min, keghidfe
AR, B i 5 2 BRAR TR A2 Ky, v 00 JE o A5 AR RE i 1 A T JAKE 3 A
(1) AL FEAT 2 AL b s BTl b B2 Bl 10" Pa~10"Pa, LA 15°C/min FHE % 800~
900°C. friff 260~320min, LA 3°C/min /4% 400°C. fR¥E 120min, ZR/5LL 18°C/min ¥
M EH.

KW AJ% GB/T5163-2006. GB/T5249-1985. GB/T6886-2001 Z5EFrUExTS ik £ FLAH b
M2 LAPRLE BE . LB . AL A &M ) AR AT A . L2 5 28T 0. 5%,
HALBR A5 B, % 7.7g/cm’, LBRZE 56%, SLBTFIES 300w m, HpEms
5.8GPa, kA 150MPa, PiESRE 83MPa, FE{HZK 11. 6%.

SEHEB] 2. FREUR ZMGEE 10g, JUNEER 200ml ZEIB/K 74 H Hosce sy Bn
TEIEBFEAE 2 BN 3R CIGREKE . FH 200g FOPRR i TR/ T 43 ok s/ T
0. 1%HIEHA 40g, A 32ml B8 ZMGEEAKE, HEFHRGIN, 2 ok k. 1EH
10X 10 X 25mm £ fLE A BGIREK CPFLEEN 0. 56mm, 2 0. 030g/cn’, §HEE 60°) JAA M
g, BARREAERIKALBRE R SRR, R 7 I R B SRR 2R A R A A
B . FFEAE TR T, THENERE 100°C, THRIHE 4 P, EEEER 107Pa.
AL : EARE 107Pa, WAL 800°C, {RIRITIA] 120 438h. HARe4s: HAEN 10 Pa~
10°Pa, LL10°C/min FHEZ 1500C . {#i% 240min. BEAP¥A & 200~300C, FLL 10°C/min
FHlh % 1500°C Rl 180min, LL5°C/min FHELZ 2000~2200°C . {Rid 360min, KEghid e
AR, B i 5 L BRAR T A2 K ),  V 0 JE A AR i 1 AT RAAL 3R
()5 AR FEAF 2 LR s BT AR L FE R 10 'Pa~10"Pa, LA 10°C/min FHE % 800~
900°C. {#iF 240min, FFLL5°C/min ¥4 % 400°C. {5 300min, #RJ5LL 23°C/min AHIE R
ko

KW A $% GB/T5163-2006. GB/T5249-1985. GB/T6886-2001 Zbyifkxt I id £ FLAH Bl
M2 AR BE . LB . AL &M ) A MR AT I . L2 5 28T 0. 5%,
HLALBR > A 5] Hokeol, %50 5.87g/cm’s FLEE 66%, LBV HEAE 400 v m, BPERE
4.8GPa, & HisRE 140MPa, PUESRSE SOMPa, FL{HZ 10. 6%.

S 3. ARER ZJEEE 1lg, JRANFER 220ml ZRME/K RS, W s B B
TEIEBFEAE 2 BN 3R CIGREKE . FH 200g FOPRR i TR/ T 43 ok s/ T
0. 1%HIEHAy 45g, A 36ml 38 LGRS, HEFHRGIN, 2 ok k. 1M
8 X 8X 25mm £ LA ESIK CFIFLIE N 0. 70mm, 5 0. 035g/cm’, MHEE 70°) AL
belt, B AR RRE BRI FLE W SRORE, R S R PR SRR B SR RV A N
. AR TR TR, THIRE 80°C, THRIFIA] 6 /I, HAEMREF 10 'Pa. MifS
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AEFE: FASPE 10°Pa, W 700°C, fRIRETE 90 38, KRS HASE N 10 'Pa~10*Pa,
LA 20°C/min JHR A 1800°C. R 120min, BEKYA % 200~300°C, 5L 20°C/min JHE 2
1800°C. i 240min, LA 10°C/min FHEZ 2000~2200°C . i 120min, KeiidFE RS
TR, HUH ™= 5 L BRR T KR S5 ), VA H1JE K A5 I RE S T AT A 38 2 B )5 Ak
FHAR L LA TR A FE R A Bk 10'Pa~10"Pa, LA 20°C/min FHEE 800~900°C .
R 480min, LA 2°C/min ¥4 400°C. £R3F 120min, R/5LL 18°C/min AHI R E .

KW A$% GB/T5163-2006. GB/T5249-1985. GB/T6886-2001 Zbrifkx ik £ FLAH Bl
M2 AAELE BE . LB . LR A &M AR AT R . A5 28T 0. 5%,
HALBR A ds ) HAEW, % 5.0g/cm’, FLBRZE 70%, LB BT 450 wm, #PERE
5.2GPa, 2R 130MPa, PUESREE 79MPa, FE{HZ 10. 5%.

SEHEB] 4. FREUR ZMGHE 12g, JUNEER 230ml ZEIB/KI 74 B Hosce sy Bn
TEIEBFEAE 2 BN 3R CIGREKE . FH 200g FOPRR i TR/ T 43 ok s/ T
0. 1%HIEHA 50g, A 40ml 38 LGB, HEFHRGIN, 2 ok ekt 1M
12X 12X 30mm % FLEE BRI (L4 0. 60mm, 25/ 0.027g/cm’, HHEE 80°) A3
B AR R BRI R LB R SORE, R 7 R R B Ry R SR A B IR TN B4
o ERSTRAE T4, TEEREE 90°C, TNTIR 5 /e, BB RFE 1Pa. i flgaba:
HAE 10°~10"Pa, ML 500°C, {RIEAFA] 120 8. HApess: BN 107Pa, LL13.5
"C/min JHE % 1600°C | fRIE 155min, fEYF¥E %2 200~300°C, LA 17. 5°C/min JHFE % 1700
"C. AR 190min, LL6°C/min FHEZE 2000~2200°C . {f6 300min, #e4sid fE 7 a/ TIRI,
B 7 i Ja L R AR TR AR AR s ), v A1 a4 S A o 1 A T R 3R LA S5 AL A 2
LR TR AL R A5 10" Pa~10"Pa, DL 12°C/min FHEE 800~900°C . {#if
240min, LA 2.5°C/min 7% 400°C. fRiF 200min, #RJ5LL 20°C/min /4312 %R .

KW A J% GB/T5163-2006. GB/T5249-1985. GB/T6886-2001 Zbrifkxt ik £ FLAH b
M2 AR RE . ALBRER . LR R &M ) AR AT A . L2 20T 0. 5%,
HLALBR A ¥ 5y Hokdl, %57% 8. 21g/cm’, FLERE 50%, LBV HEAE 350 v m, BPERLE
4.7GPa, & i5REE 142MPa, PUESRSE 81MPa, FE{HZR 11. 5%.

Seiify] 5. — ML, BURARADT 43 m. B S ENT 0. 1%HI4 B A FR
PASRE AR A H VR ARG 45 AN SR 2R RE, R RevE TR ANk &k, R HAT
B RRARTE ., FARES . HANIR K AT LG A PR .

Hop, AR ERRLE, HALE N 0. 72~0. 56mm, ZEJE 0. 025¢/cm’, HEE 50°~80°;

BT A REAREE 107~ 1Pa,  DABR 3 i DR SR} I 2R S MRk T 7K 43

R AL . EME SRR S5 F LB 10°~107Pa, B 400°C ~800°C, H{&

6
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MRIFTA) 30~ 120 73 8P LARR 25 J0rP 3R LM S SR A MRk

HAERRLE . BTN 10'Pa~10"Pa, LA 10°C/min FHEZ 1500°C . {5 240min, B
A% 200~300°C, FELL10°C/min FHEZE 1500°C . {35 180min, LA 5°C/min FHEZE 2000~
2200°C. fxiF 360min;

BB K HAREN 10Pa~10"Pa, LA 10°C/min FHELE 800~900°C . ik 240min,
L 5°C/min A2 400°C . {#i7 300min, #RJGLL23°C/min AHIEER.

KW A $% GB/T5163-2006. GB/T5249-1985. GB/T6886-2001 Zbyifkxt I id £ FLAH Bl
M2 ALARL R BE . LB . AL &M ) AR AT I . L2 & 28T 0. 5%,
HLALBR > A ¥ 5y Hokeal, 5% 7.83g/cm’, FLEE 62%, LBV HEAE 220 wm, BPERE
5.3GPa, THIBRA 136MPa, PUEIRAE 84MPa, FE(HE 11. 4%,

16 BS54 IR ik, BATTE W] LU I i 25 b 4 A A A e 5 (R REAS 2
AR ik i 2 FLAH

SE| R | R OMEEEK | Ry (E R | RENEE | R ATk | R &

M| K AR | WK | DR KR | LR (mm) | B (glem’®) | I WK F

il | T (%) & (%) KR (& JE ()
)

6 |/hT3901% |4 8.5/1 0.50 0.025 50

7 | /T 40/01% |2 7.5/1 0.88 0.035 55

8 |/MF42/01% |3 7.7/1 0.70 0.030 77

S| FREARE | R TS| FREA (P AREE (CCD /Al (mind | IBKAGR (Pa)

it | (Pa) AREE | (Pa) /IS e RRE S (°C
fl | CCH R | CC) /Al /min) R CC) /
GNinp; (min) PRI TR] (min)

6 | 1/65/65 1) 1°C/min [£] B 10°Pa, BL 11°C/min THEL | B2 % 10Pa,
HREMFEE | F 1580°C. %I 200min. BEIEE | UL 20°C/min JHE
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T4 400°C, | 200~300°C, FiLL 16°C/min JFEZE | & 900°C . {5
{5395 60min/ | 1700°C . {35 220min, UL 5°C/min J} | 290min, FFLL 2.5
0.5°C/min 1] | 3524 2000~2200°C . 4 320min; C/min ¥ & 400
M 400°C EAERER 10%Pa~107Pa; L 11°C/min | °C. {35 230min,
42 600°C, | AHEZRAHIZ 1520°C, {5 60min; HLL18°C/min ¥4
{845, 120min | PA 13°C/min FRECRAHIE 1200°C, 45 | H12 =R
90min;
L 13°C/min HREERAHIA 800°C, SRJERE
I
1/75/5.5 15C/min [y B2 107Pa, LA 11°C/min THER | graspe sy 107Pa,
X \ 1580°C . {§¥E 200min. BfIPA \
_—e S fR¥E 200min [%JF{:»%% Ll 12°C /min TR
200~300°C, FLL 16°C/min JHEZ
o o M|
THEEA00C, | 7000 . i 200min, UL 5C/min 7 | & ST0C R
R S8min/ | Y% 2000~2200°C . {fiE 320min; | 250min, FFLL5C
06C/min ]| EZ5E % 10*Pa~10"Pa; LA 12°C/min | /min ¥4 400°C .
HAHINA00C | A HIE 1530°C, {54 55min; Pk 250min, £ 2L
TH2 650°C, | L 14°C/min [RIEZEAHIA 1210°C, {43 | 20C/min A1 2
{45, 110min | 85min: =R
L 14°C/min HREERAHIR 800°C, SRJERE
I
1/55/7 LL2°C/min [ PLEERE Y 10°Pa, Ll 11°C /min Fhi | AR 107Pa,
o 2% =] i ‘ YBRE . N
BANIM 2 500 (L 200min. Bz | B 15O/ min THlk
T4 400°C, 2 800°C . IR
anne . - o
0.7°C/min 1| 1700°C . £ 220min, LL5°C/min F+ | /min ¥ % 400°C.
HEINA00°C | 3% 2000~2200°C . {34 320ming | PRilk 150min, FFEL
T4 680°C, BENEY 10*Pa~107Pa; 1L 13°C/min 20°C/min 1%
PRI 100min | gz HIZS 1540°C, {95 50ming LA 15 | il
“C/min [FREERAHIZE 1220°C, {535, 80min;
L 15°C/min FEEHRAHIE 800°C, sRJERE
I
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JIT A 22 FLAR R 4 T I D7 A DU

S it 51 6 7 8

M (glem®) 8.09 6.52 5.23

fLBRE (%) 50 64 70

L2 (lm) 170 410 280

PPERLE (GPa) 5.6 4.5 6.0

TR (MPa) 140 130 150

PLESRE (MPa) 80 88 84

EfHEE (%) 10.5 11.2 11.6
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Ly — bz AR AR Z AL I 4 ik, SRR R R 4 i,  HARFIEAE T
FHAHURS 53005 43 ORI IC ) RS TR B K T AR JRORE T RiE T A HLIR R A, B0
HAAWIAE LB R R, SRS TR 25 0T HEO SR} A ML A A 1) 23 L
A, FEFEHE SR G SSUT BRIR AL T AR 5 MURE &5 R MRk, B8 T ARSI 2
FLEFEEE R VA, WA TR K RE G A HIE 2 AU TR di b IR JR g N
10*Pa~10"°Pa, LA 10~20C/min FHiL 2 1500~1800°C . ffilf 120~240min. B4 ¥4 % 200~
300°C, FFLL 10~20C/min JHE % 1500~1800°C. £ 180~240min, Bl 5~10°C/min T}
A 2000~2200C i 120~360min; i HALFZE LR 10 Pa~10"Pa, Ll 10~
20°C/min JHE % 800~900°C | {5 240~480min, FFLL 2~5°C/min ¥4 % 400°C . {fiF 120~
300min, #RJSBEIVAHI R EE .

2+ WBURIEESK 1 TR K5k, HREAE T Ik & @i A P ki ie /N T 43 nm, 46
TE/NT 0. 1% Bk PR AWK A AR Ol 2GR K, BLHIRER ZAREEK
VR Pk B BECR TR R SR BTk A HLI AR A #LA2 0. 48~0. 89mm, FAE 0. 015
g/cm’~0. 035g/cm’, WREE KT 50° IR A MR

3y WIRCMEER 2 Pkt vk, HARHEAE T ik 2R ORI K B v B 4 B IR
N 2~8%;: FridemEk 5K MBI ERE NN 6~9 14 PR EREEREA
fLA224 0. 56~0. 72mm, )8 0. 025g/cn’, AL 50°~80°

4, WIBCRESK 2 Bk ik, HARHIEAE T IR 2R SRR R B A Bk
A A~5%; FrRE R 5 R OREKRAERMIY 7 6 1 4 Ik R EREE AL
&2 0. 56~0. 72mm, #JE 0. 025g/cm’s BESE 50°~80,

5y WBURIEER 1. 2 o 3804 Pk Trik, HRHEAET: T E A ERFF 10°~1Pa
AR, RGPS, B 10°~107Pa, A 400°C ~800°C 4441 F AT 24
MUK &5 IR0 DAL PR NS AR 2 s begh DI LR B2 10'Pa~10"Pa, B 12~15°C/min
JHE % 1500~1800°C . f&iff 180~200min, BEN¥& % 200~300C, 4L 16~19°C/min T}
2 1500~1800°C . i 220~240min, L 5~8°C/min FL 2 2000~2200°C . /i 250~
300min, FEghid BRI I AT LAt M SR RO AR IR B/ AT AR K AR, B
W ELASIR K AL BLR AE B N 10 Pa~10"Pa, LL 15°C/min FHFEZE 800~900°C . {#ifF 260~
320min, FLL3°C/min &% 400°C. A3 120min, SRJGRHEIPA IR IR .

6 WA ZESK 5 BTk 1K) 7732, FURFAEAE T+« ik AR AL B 4 e F 454 - BLO. 5°C/min~
5°C/min PR Z L THRE 400~800°C, L TIE A RR IR IFRIR 30min~120min;
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BB FRR E &R BT 10°Pa, UART 25C/min, MET
10°C/min #r v AN 72, XBeEs 2 ALk B iR e 2 2 800°C, & B ORI I ) 30min~
90min, FRJGRENAHI R

Ty WACRIEESK 1L 20 3 804 Bk b7k, FURAEAE T PR LA KT 60~
100°C, THEmTIR] 4~8 /Mits Prid i g ab B4 B F . B2 THER S 600~800°C, Li4l
AR (99.9999%) WA TR, L 1~5C/min FERNEEIE 400°C, (il
30~60min, LL0.5~1.5C/min HI M 400°C T2 600~800°C, {4 60~120min, ik
HLASREEEAAT Ny B R 10"Pa~10"Pa, LA 13°C/min JHRZE 1800°C . 35 200min, B
AR 200~300°C, FFLL 17°C/min FHEZE 1800°C fF9 230min, B 7°C/min FHEZE 2000~
2200°C . IR 300min; FLAKEL, G A EIAMFICAHGA: HAREN 10 'Pa~10"Pa; LA 10~
20°C/min [P HI A 1500~1600°C, R 30~60min; LA 12~20°C/min A HIR
1200~1250°C, {4k 60~90min; LL 10~20°C/min I FAHIZE 800°C, RJGREIFA AT,
ik B5R K AMER B FEE: BEAE N 10 Pa~10°Pa, LL15C/min FHEZE 800~900°C
{95 260~320min, FFLL 3°C/min A% 400°C. {#iE 120~300min, #RJ5LL 18~23°C/min
AHE AR

11



WO 2013/044839 PCT/CN2012/082276

N

A1

11



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/082276

A. CLASSIFICATION OF SUBJECT MATTER

see the extra sheet
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: C22C 1/-, C22C 27/-, A61L 27/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

degrease, polyvinyl alcohol, polyurethane

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

IWPI, EPODOC, CN-PAT, CNKI: Ta, PVA, tantalum, foam immersion, foam impregnation, porous, sinter+, sinter+, defat+,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

whole document

X JIE, Yunfeng, et al., Fabrication of Porous Niobium-Based Biological Materials via 1-7
Impregnation and Their Properties, RARE METAL MATERIALS AND
ENGINEERING, Nov. 2010, Vol.39, No.11, pages 2015 to 2017

X CN 101660076 A (UNIV BEIJING NORMAL) 03 Mar.2010 (03.03.2010), claims 1 to 1-7
4, description, page 1, the last paragraph but one to page 2, paragraph [0007]

A CN 101405039 A (BIOMET MFG CORPORATION) 08 Apr.2009 (08.04.2009) see the 1-7

A US 5282861 A (ULTRAMET) 01 Feb.1994(01.02.1994) see the whole document 1-7

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search

15 Dec.2012 (15.12.2012)

Date of mailing of the international search report

17 Jan.2013 (17.01.2013)

IName and mailing address of the ISA

State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao

Haidian District, Beijing 100088, China

[Facsimile No. (86-10) 62019451

Authorized officer
YAN, Xiaoming
Telephone No. (86-10) 62084044

Form PCT/ISA /210 (second sheet) (July 2009)

Relevant to claim No,|




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/082276
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 101660076 A 03.03.2010 None
CN 101405039 A 08.04.2009 US 2007196230 Al 23.08.2007
WO 2007097949 A2 30.08.2007
WO 2007097949 A3 29.11.2007
EP 1996248 A2 03.12.2008
AU 2007217978 Al 30.08.2007
JP 2009526614 A 23.07.2009
US 7635447 B2 22.12.2009
US 2010003155 A 07.01.2010
US 7883661 B 08.02.2011
US 2011123382 A 26.05.2011
US 5282861 A 01.02.1994 EP 0560279 Al 15.09.1993
JP 7255832 A 09.10.1995
EP 0560279 B1 14.06.2000
DE 69328843 E 20.07.2000
ES 2148191 T3 16.10.2000
JP 3445301 B2 08.09.2003
DE 69328843 T 02.11.2000

Form PCT/ISA /210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/082276

Continuation of: second sheet, A.CLASSIFICATION OF SUBJECT MATTER

C22C 1/08 (2006.01) i

C22C 27/02 (2006.01) i
A61L 27/04 (2006.01) i
A61L 27/56 (2006.01) i

Form PCT/ISA /210 (extra sheet) (July 2009)



ERERRE

I
PCT/CN2012/082276

A, ERASE

Py
4 18 1 B & B 70 SR(IPC) B (RN 4% 18 ) 5K 0 AN TPC P A 738

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: C22C1/-, C22C27/-, A61L27/-

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

7 [ BrAS 2 I 2 1) 1 2500 e B R R A, R R &R Canfdi D )
CPRS, CNKI, WPIL, EPODOC: #H, Ta, iikiZH, ZfL. 4, Mils, B LMGE, PVA, & NE, tantalum, foam

immersion, foam impregnation, porous, sinter+, defat+, degrease, polyvinyl alcohol, polyurethane

C. HxXxXH

% m

SIS, B, $RMIAOCBER

UESIGIIESS

CN101660076 ACALETITE K %) 03.3 H 2010(03.03.2010)

X Tl 2, WIKRBEHIS 2 LAY R R, A S EME 17
5T, 11 H 20104, 5 39%% 11 8, 2015-2017 1L

X BRER 1-4, UEHPESE 1 UEIBEE 2 iR 2 s 7 B 1-7
A CN101405039 AFERR 4 #1135 24 7)) 08.4 H 2009(08.04.2009) 43¢ 1-7
A US5282861 A(ULTRAMET) 01.2 7 1994(01.02.1994) 43¢ 1-7

O sprpiete C RS TUH3

DX o e A

* SISO R AR Y,

“A” PHAEFRRRRIEOR TR BeRE I3

“B” FEEGREE L IR S5 A R A

“L7 ATREXTLSEAE R R BE N ST, SO ZE S — R
SRS A H T 51 e D AR PR 2 e i 5 )
R CinBE ARSI R

“O7 WRLEKATF M, R A 77 AT s

“P7 A H e T E Br FE FEIR T A E sk A e H B9 Sorf

“T” FERIEHEILEAH G210, 5 HE AR, Hoh T
B R R B B B R JE SO

RS PN B S E T e L N 3 N Tl i)
KA BT R B RAT B3 L

“Y” ARFAIAEORMISCME, HiRSCHE b REGE 2 RS
S5 IF HIXR s S0 T AN GUE B A 204 2 1T 2 R
EORRA R R G

“&” AR A s

[ ey 28 SC B 5 AT H 301
15.12 H 2012(15.12.2012)

] s 24 ot S5 H 4
17.1 H 2013 (17.01.2013)

TSA/CN [ 42 FR RIS 25 H B+
H A N LI [ 5 0= AR
R E b BT e KB IR P 3 6 5 100088

HHES:  (86-10)62019451

ZHUE R
S
HiL 5. (86-10) 62084044

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)




T B Efr g
;ﬂf;j; ;j&% PCT/CN2012/082276
EESSR LY AT A AT
LR
CN101660076A 03.03.2010 I
CN101405039A 08.04.2009 US2007196230A1 23.08.2007
WO2007097949A2 30.08.2007
WO2007097949A3 29.11.2007
EP1996248A2 03.12.2008
AU2007217978A1 30.08.2007
JP2009526614A 23.07.2009
US7635447B2 22.12.2009
US2010003155A 07.01.2010
US7883661B 08.02.2011
US2011123382A 26.05.2011
US5282861A 01.02.1994 EP0560279A1 15.09.1993
JP7255832A 09.10.1995
EP0560279B1 14.06.2000
DE69328843E 20.07.2000
ES2148191T3 16.10.2000
JP3445301B2 08.09.2003
DE69328843T 02.11.2000

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)



ERERRE

i
PCT/CN2012/082276

g H2 A EHERR
C22C 1/08(2006.01)i

C22C 27/02(2006.01)i

A61L 27/04(2006.01)i

A61L 27/56(2006.01)i

PCT/ISA/210 F(MHMT) (2009 £ 7 A)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

