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(54) Title: METHOD FOR PREPARING POROUS TANTALUM MEDICAL IMPLANT MATERIAL THROUGH SELECTIVE
LASER SINTERING FORMING
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& 1/ Fig.1

(57) Abstract: A method for preparing a porous tantalum medical implant material comprises: directly performing selective laser
sintering on a raw material, namely, pure tantalum powder with the particle size being less than or equal to 10 um, so as to form a
human bone metal biomimetic material, the thickness of powder paved on each layer during selective laser sintering being 60 to 80
um; and sintering and cooling the formed human bone metal biomimetic material to obtain the porous tantalum medical implant ma-
terial. Forming blank prepared by selective laser sintering is sintered and cooled so as to obtain the porous tantalum medical implant
material of which pores are completely connected in a three-dimensional way and the structure is consistent with a microstructure of
a bone tissue of a human body; the porous medical implant material is high in biocompatibility and biosecurity; and the method of
the present invention also has the following advantages: process equipment is simple, operation cost is low, pollution is avoided in
the whole preparation process, the toxic and side effects on the human body can be avoided, the biosecurity of the implant material
can be guaranteed, the forming speed is high, and the porous tantalum medical implant material can be industrially produced and ap -
plied.
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—FP AT OB e Pk RA HRR, RAB A L FEH Sy B
B e R, FRAE e 2k i A 69 BI AR & & & & m A& R BT & T K 69 3R AF,
ABANATZ AR O ZFHEA 3 RAEALE. . KL R
%, BR[, TR UAT SLS RA An Ty A B8 H4T.
& E . MERARFCANG L eH AN, TREE ZRERAEHF R
BT IR, Ot KBRS 3 49 12 R R KR T 69 = 4EAR A ST A B s,
ARG BB HAF T ST R s, R RAREIHEAR . KA
FiEEER LLEERE BERAME, ENHEIRATE. A
PRTAEATBIAE A« A T ARIEAANA A £ b, ) B A A 3 BBk
JEF A TF A F A

#H—F, AT HFESTERARKEFTHLE S 4L E
ANAAE, ALK R pess A AR 69 T AR A&
B 50~ 65V, AaRbikE A 15~25mm/s, 43FENEFEH 0. 05~ 0. 15mm,
TEAREE A 60~ 80 um, FARE A RERY AL HEAT,
AALE KT 99.999%.
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1. MORE R A HriRAh 5~ 10 um sisdpkniz 3] R A
P& b, REME, BRIRIHTE S LA UC Z AR T
I NB| ARG B EHAF, FTEATHE R4, MR R BEE N
THARICh: MR EA 50~ 65V, Fahik A 15~ 25mm/s, 33459
FEA 0.05~0. 15mm, & B4 EREH 60~80um, A A it & R

SRIFAA T AT, BALE KT 99.999Y%;
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2. ERPTIFRA LM B TR, A FAHEAZERA
EREMER, YL 10~ 15C/min 8912 B4+ £ 1200~ 1250C, #RiE 30~
60min, A EH 10"Pa~10"Pa; 14 10~20C/min #4912 & F+F 1500
C, %% 30~60min, E=EH 10"Pa~10"Pa, vA 6 ~20C/min 6432
ZF+ZF 2000~2200C, #5120 ~240min, A5 #H 107°Pa ~ 107Pa;
FZAMERAZIRAIINK, EZEEH 10'Pa~10"Pa; L 10~20C
/min #91k FAHE 1500~ 1600C, 4% 30~ 60min; ¥4 12 ~20C/min
Ghik FAFE 1200~ 1250C, &R 60~90min; »A 10~20°C/min &9
iR FAIE 00C, ARBHIPAN,

AT REIF R . EW, 1EHIF S BRI BT
i AN A BRAMAR E LT AL 4o IT . @ILF S LA A,
ERSRAEHGRE LR GE T I REIT: EATES
10*Pa ~107Pa, ¥4 10~20°C/min #3& £ 1500~ 1800°C . &8 120~
240min, KA A2 200 ~ 300°C, 1L 10~ 20°C /min 9138 £ 1500 ~ 1800
C, #2382 180 ~ 240min, ¥4 5~10C/min 98 £ 2000~ 2200°C . %%
120 ~ 360min,

AT BASWHETR S AN AR B A AR E Y,
RSN, LiARE ., AR ATRKAIE, PridiB KA ®E
WHIEE A EH 107Pa~10"Pa, ¥4 10~20C/min #HBE 800~ 900
C. {78 240~ 480min, F1L 2~5C/min AZ 400C. 4% 120~
300min, AREHPAHETIR.
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THARECh: MR EA 55~ 60W, Fahik A 15~ 25mm/s, 33414
BEA 0.05~0.15mm, B B4R BB A 10~75um, BARA T L R
AR RS T HAT, RALE KT 99.999%;

2. fr ﬁki%ﬂéﬁﬁﬁ% CAEp. BK: BN
Km/mﬁ;.},% , EAZEH 10'Pa~107Pa, ¥4 10~20C/min
FH8 Z 1500~ 1800°C. 43 120 ~240min. KA Z 200~ 300C,
FA 10~20C /min #3% E 1500 ~ 1800°C . 4735 180 ~ 240min, 1A 5 ~
10C /min FF& £ 2000~ 2200C . #&3& 120~ 360min; % =A~HEH
BIBAFINE, AEEH 107'Pa~10"Pa; ¥4 10~20°C/min 69ik HxA
FE 1500~1600°C, %38 30~60min; ¥4 12~20C/min #yik Z A
£ 1200~1250°C, %38 60~90min; ¥4 10~20C/min #9ig A I E
800C, ARBHIPAIN; HZAMBEAHRK, AZTEH 10'Pa~10"Pa,
vA10~20C/min #& £ 800~900C . $&i& 240 ~480min, H¥A 2~5
C/min A% 400°C. 4838 120~ 300min, REMIPAIE TR,
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MR E, WwBFREL, EEEM, A ZFXHFRE,; X
Jik Rk A2 g, MAHEE 65V, fafbie/E A 15mn/s, 434518 JE
# 0. 1mm, B E4hEEA T0um, AN RA S E REKYF AT
HAT, RALEKRT 99.999%. REREREERL, BRAELZY T
WHATEH B AT L, A 13C/nin i B FRIE 1250C, 1RE

0.5h, AZEH 1x10"Pa; ¥A 20C /min 892 RF 2 1500C, 1Ria

H

0.5h, AXEH1x10"Pa~1x10"Pa; ¥4 20C/min 493k & £ 2200
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A3 CB/T5163-2006. GB/T5249-1985, GB/T6886-2001 F 4745 M 4F 2
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Fo| g AIHES (Pa) /IR (C) /| BKAS (Pa) /iRAE (T)
# | BFE] (min) JBFTE] (min)
15
3 | 18°C/min 84 BMERAE 1580C, | ATEH 107Pa ~107Pa,
RiZ 195min, R A Z 200C, AF |4 12C/min R E 900
J& 4 107Pa; C. %% 280min, VL 3
YL 13°C/min 8932 &5 2 1600°C, 4258 | 'C/min A ZF 400C. 5
222min, ¥A 10°C/min & £ 2000~ | 170min, RESR P A HE
2200°C. #&Ri&E 120min; E
A EH 10Pa~10"Pa; vA 10C/min
43k AP E 1600°C, AR5 30min;
A 20°C/min #9iR FA3 £ 1250C, R
sz 60min;
vA 20C/min #9ig R4 E R00C, A
J& WP A3
4 120C/min 493 BNEBAE 1500C, | FEATRKABIR,

PRE 240min, FAWPAZ 300C, AZE
4 107Pa;

PA 10°C/min #9ik &4+ 2 1800C, &8
180min, A7Z/E 4 107Pa;

vA 5°C/min 4932912 2000C, 458
360min, AZE A 107Pa;

A A 10Pa~10"Pa; vA 20C/min
thik ZAIE 1500°C, %58 40min;

YA 12°C/min $a 3420 2 1220C, 4R

s 70min;
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YA 10C/min #9i A E 800C, A
J& RELWP A3

10°C/min #9i% FRE RS E 1800C,
PRE 120min, FAWPAZ 300C, AZE
# 107Pa;

A 20°C/min #9i &4 2 1500C, K8
240min, J7HEH 107Pa;

vA 7°C/min 4932512 2100C, &8
200min, A% 4 107Pa;

A EH 10Pa~10"Pa; vA 15C/min
4hik A E 1550°C, HB S0ming

YA 18°C/min 49 420 2 1240C, 4R
s 80min;

YA 16°C/min 49 F4APE 800C, A
J& FEpA3p

AEEH 10"Pa ~10"Pa,

vA 10C /min & £ 800
C. #&i& 240min, Fvh 2
C/min A% 400C. Ri&
300min, REFRLIPAHZE

=
2 I

14°C/min 4932 EMFBAZE 1600C,
7R 185min, KWPAZ 230C, AT
# 107Pa;

YA 12°C/min 49 &S+ 2 1700°C, 1&58
210min;

YA 9°C/min #hik &2 2150C, %8
300min, AZE A4 107Pa;

AR H 10"Pa~10"Pa; vA 14°C/min
dhik ZAIE 1520°C, HR5 55min;

YA 18°C/min 492 43P £ 1220C, R
sz 80min;

YA 14°C/min #9420 800C, A&
J& R A3

AEEH 10"Pa ~10"Pa,

vA 17C /min FHi& £ 820
C. k& 480min, Fvh 5
C/min A% 400C. Ri&
120min, RGFRLIPAHZE

=
2 I

17°C/min 4932 EMEFBAE 1750C,
7% 135min, FPAZ260C, ATE
# 107Pa;

YA 15°C/min 492 &H+ 2 1650°C, 1R58

AEEH 10"Pa ~10"Pa,

vA 20C /min & ZE 850
C. k& 420min, Fvh 4
C/min A% 400C. Ri&
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220min; 270min, RERLIPAIE
YA 7.5C/min 6912 BHZ 2150C, 17| 2R

2 160min, AZEH 107Pa;
AEH 10"Pa ~107Pa;
thik ZAIE 1520°C, %58 45min;

YA 16°C/min #9353 £ 1220C, R
sz 60min;
YA 13C/min #9342 E 800C, A&
J& WP A3

A 15C/min

FTA%F % AR i Z 4 723538

LR G oA, A AR ST,

AT RN R 0T

e R 3 4 5 6 7
FE (g/em’) 5.37 5.63 7. 00 6.25 5.88
LR (%) 80 75 60 68 70
BMAEFE (GPa) | 5.5 3.5 6.5 5.0 6.1
T whizE (MPa) | 135 102 127 130 143
IESRE (MPa) |85 72 80 90 83
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RFIER A

1, —FF R OCiA R B2 A 44 % FLaa [ R AE A FHG 77 i,
HAFAEE T RAAR <10 pmshdaiyh Bat, HBEHTHORER B
S RBAT BB A, MR R R AN FEE 60~
80 wm; Frad A G AE £ B AT QLR LE . AIFR S AL
£BE R HAMAL.

2. BRI R 1 TR MRS R, HAFARE T Pk sy R
Bk S~10um,

3. IR 1R 2 TR H &7k, HRAEAET: Pridsol
R R, MCHFEA 50~ 65W, 24k A A 15~ 25m/s, 42
RE)FEA 0. 05~ 0. 15mm, B EARHEFEH 60~ 80 um, FEARA 342
ERARY AATHRAT, RALEKRT 99.999%.

4, oA FIBR 1 TR 68 &5k, AT, BT HRE

SN

a. BOLE R B A KA Ah 5~ 10 um 2h4Rinid ) A
FE k, REARE, BIRIHTG S LAY U6 Z 4R ST
P NB) R ARG BL B30, FREATIOE R R A, it R RR
) LI AN FA 50~ 65W, afbix A 15~ 25m/s, 42
ABIEFEA 0. 05~ 0. 15mm, & E48 EFA 60~80 um, FEAmA LA
B REARY AR T HAT, RALEKT 99.999%;

b a FRATF G RESEAHAT AT A F-AW

BASEAETENE, L 10~15C /nin 891 &9+ % 1200~ 1250C,
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PR35 30 ~ 60min, BA A 10Pa~10"Pa; ¥, 10~20°C/min #yik &
F+E 1500C, &% 30~ 60min, AF/HE A 10°Pa~10"Pa, ¥A 6~ 20
‘C/min 44ik F£HE 2000~ 2200°C, #&K&E 120 ~240min, AZTE A
107'Pa ~ 107Pa; % AN B AR A Fp ek, A2 E A 107Pa ~ 107Pa;
VA 10~20°C /min 493 £A 2 ZE 1500~ 1600°C, 4% 30~ 60min; 1A
12~20C/min 4932 Z A £ 1200 ~1250C, #&3E 60 ~ 90min; ¥4 10~
20C /min 491k RAIPE 800C, ARSI AP,

5. ARAIER 1R 2 TR B Gk, HREET: SRR
FHo st T e T R4 EASEA 10'Pa~10"Pa, ¥A 10~
20C/min FHR Z 1500~ 1800C . #Ri% 120 ~ 240min. FAH A £ 200 ~
300C, 1L 10~20C/min #Hi2 £ 1500 ~ 1800°C . #%3% 180 ~ 240min,
VA 5~10C/min #H5 £ 2000 ~2200C . 4% 120 ~ 360min,

6. 4R AER 3 TR BEF R, BHAELET: sREEHG
Btk TE B T HRAAT: AAEEA 107Pa~107"Pa, ¥A 10~20C
/min #H38 & 1500 ~ 1800°C . #R3% 120 ~240min. FAKAZE 200~ 300
T, HA10~20C/min B £ 1500~ 1800°C. 4735 180 ~ 240min,
VA 5~10C/min #H5 £ 2000 ~2200C . 4% 120 ~ 360min,

7o B AIRR 1. 2R A PTRNH G &, B e T AR
WAL AR AITRKLEE, TARKAESTRLIATES
10"Pa ~107Pa, ¥4 10~20°C/min & ZE 800~900C. K& 240~
480min, HvA 2~5C/min A £ 400C. &% 120~ 300min, REFIF
/%\iklj;t-i‘/mo

8. A AIER 3 ATRG B G ik, AAIEE T sHREER
s ANEERITRKAEE, FTRBRKAEETRELZATES 107Pa~
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107Pa, »A 10~20C/min 92 £ 800 ~900C. #%% 240 ~ 480min,
VA 2~5C/min A Z 400°C . &% 120~ 300min, REHIPAHNE TS,

90, JmiAIER 5 ATRe B & ik, RAIEE T sHREEF B
th . I HBATIRK A, PTRBRKAETREATE S 107Pa ~
107Pa, »A 10~20C/min 92 £ 800 ~900C. #%% 240 ~ 480min,
VA 2~5C/min A Z 400°C . &% 120~ 300min, REHIPAHNE TS,

10, deARFI 2R 6 Prif ey 4l & ik, AAAEAE T A RAHE
4. AHBRIATRKAIE, PTRRBRRKAETREATES 107Pa~
107Pa, »A 10~20C/min 92 £ 800 ~900C. #%% 240 ~ 480min,
VA 2~5C/min A Z 400°C . &% 120~ 300min, REHIPAHNE TS,

11, dei A1 2K 1 TR H &5k, L4FEAET, B THERSE

N\

VO R R A FALRA 5~ 10 um Sh4EHriA B R A
P& b, REMAE, BRI S AREAM A U6 Z fARA
PR B R AR G BL A, FFEATHOA R B2 MO R Bes 6d
TELRE: A FIL 55~ 60W, 42k A A 15~ 25mm/s, 4419
BE4 0.05~0.15mm, EEAEEE A 10~ T75um, EARETFAER
AR RS T HAT, RALE KT 99.999%;

b. B B4 ﬁkiﬂﬂé’vﬁ;% AL BK BHAHEK
REBATIEENR, EATEH 10'Pa~10"Pa, ¥4 10~20C/min
B E 1500~ 1800°C . %38 120 ~240min. FAYAZE 200~ 300C,
FL10~20C /min A8 £ 1500 ~ 1800°C . 4%5% 180 ~ 240min, ¥4 5~
10C /min FF& £ 2000~ 2200C . #&3& 120~ 360min; % =A~HEH
BIBAFINE, AEEH 107'Pa~10"Pa; ¥4 10~20°C/min 69ik HxA
FE 1500~1600°C, %38 30~60min; ¥4 12~20C/min #yik Z A
£ 1200~1250°C, %38 60~90min; ¥4 10~20C/min #9ig A I E
800C, ARBHIPAIN; HZAMBEAHRK, AZTEH 10'Pa~10"Pa,
vA10~20C/min #& £ 800~900C . $&i& 240 ~480min, H¥A 2~5
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C/min A Z 400°C. 4R 120~ 300min, AREMHIPAHNE TS,
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