ICS 11.040. 30
C 36

e AN K3 M E E 3K b i

GB 24627—2009

=8

B 7 23 A0 S BHE N\ 1 FH 58-
SKERIBIZCEEMI

Standard specification for wrought Nickel-

Titanium shape memory alloys for medical devices and surgical implants

2009-11-15 Z 1 2010-12-01 L hE




GB 24627—2009

)11

AU

ERERNEZBERABENEHIE.

AIRHEZFRFZH ASTM F 2063-05¢ BEyr s AN R A Y HR-KIRICIZEE£ M T ).

AtrdES ASTM F 2063-05 B T EE RN,

a) WABHESIAXHGFEEMIERGERIT W RER ASTM 53, HEZK R ESTT i

&

b) WMMEHT HIC P EEK &S (ASQ) FRME BT Wis R F

o) W EFXRUEHEEE R S RS o B 7 TR 38 R B s COREBHER %)

A HRAE RO P % A LB B FIF R C Sk R %

AirERERXERAREEEHRREDL. _

A ik 2 BN HE A B I8 B Ay s AL BOR Z i & (SAC/TC 11001 0O,

AnEREREN . AL EFHEROHERAA . BEXEMAREBEHRXBES ST E KT
L sl I

AEFEEEANGEA Z23K . EAKE . BE&G. G 25 . 7D EW CRE.




1 SeH

GB 24627—2009

BE T es N Sp FLAE N 4 F £8-
gKERBIZCEEMIEH

1.1 FARMEMET AT §E BT SR MAREAY, 2 X (GRS %0 K 54. 5/ ~57. 0% BRI 8-
BICIZ G 4 Uk B A 8L B DL AE 25K,

1.2 MTERIBEEN 6 mm~130 mm BJELE =M B IRHERE B X R4 TR EX,

1.3 AppHETF R RER A EPRB A (SD

2 MEHSIBAXH

FIISCH R XB A AR HERY | R AUy b R 3K LEE H B 5| XA, KbEE ra
B 2R (AR BRI AR SB TR & TA AR UE » 28 T, 330 AR 5 45 b HE K i 0 B 45 07 D32
A HXE X RAE . LEAT HBIHG X, a4 & BT 4.

GB/T 6394 & & V¥ &hbL BEWI 52 77 Ik

YY/T 0287 Eyrzst HaEFHER HTIFEANEXRYY/T 0287—2003,1SO 134852003,

IDT)

YY/T 0641 #p#rdsillE NiTi 54 2 E R ET &
ASTM E 4 A VL7 5k e B9 F5 HE SC e 21 AR
ASTM E 8 Rl nyikry &

ASTM E 10189
ASTM E 1097

ASTM E 1172
ASTM E 1245
ASTM E 1409
ASTM E 1447
ASTM E 1479
ASTM E 1941
ASTM F 1710
ASTM F 2005
ASTM F 2082

3 ARiF

WM R HEEPH M. AMAS BN R AR 7L
HRFETAEED 6

P Bl X B2 061 ) 2 5 AL E 1 T e ML AR

B3 B R rEl € R R BYHE HERS BRI IRMERIEANE
HHEIEEBEANERKRKEETEAMAST 2R ERITIE
HHEREBRBRERENEREKEGET AT BN AR T E

R B S E T A SE IR aY it 5 A %E Y bs HEAL AR

MELF AE & B R KA & ik Bl 2 1) A 7 ik

AR AHRENAMERIEESTBETREKTPHIREER AN R E
#R-IERILIZ & &R1E

A g B B 5 R W E -8 RIZIZE SRR B AR 7 ik

3.1 #iASE&YHMEMEERNARIEN ASTM F 2005,
3.2 ®wA[£ W ASTM E 4. —BAR1E,

4 iR

4.1 b . B AR e H AR I (R 80 RAF5R 2§D B9 #4 .
4.2 Wbt FEE =5 5 R E AR5
4.3 B .= LEERW



GB 24627—2009

5 IIRER

HEARERANSEITENEREUTER:

a) HWE.BE . KEIHF;

b &&8ia:-UHAZTEERAE 8E);

c) R B REERSE 4 F);

d) RAER 6.3 F110. 1);

e) HLHRE - MBS HEHTEHLE 10 EF);

B FTERS 6. 4;

g) HHAWMR T AFBER.BEE.GFEAMKEHEE SBERKEXAEKENEIML v
e

h)  FEokfe e . IR &L s BITL #7017

1) FFHRESKULSE 11 8,

6 Hli&

6.1 BB iy 38R Fek , JCH fth 8 il JT K B9 F5 5 il Ak

6.2 HEMNERSHEHEIEPBE, LERRIGEAEMe&FERlan.

6.3 B HFVE AT an, NI TT 5 LAY BEOK . LABRIN T alre N T (A8 ok Bl HoAth Al BRI

6.4 FTHERESFAURAEME . EZEME R B DU FTE P s it 54 B n.

7 HERS

7.1 BEtbERANFAERINER., BEAXRZH, £ 1 PRTEIT NG ERES . EXUEM
MAE = BEST(AFE 4 82 . UAENF AP - BB TN ER . kEREBH TR
75 MR B PR LR R A & R

EEFERNMERTLESEERALEL, E1PRINBHITE AR ERBER, AT ARDH.

®1 HERS
_ i 3
y VR y
48 (Ni) 54, 5~57.0
i (O <20. 050
&8 (Co) <£0. 050
& (Cw) 0. 010
8 (Cr) 0. 010
H(H) <<0. 005
gk (Fe) <20. 050
€8 (Nb) <0. 025
&+ H(N+O) <0. 050
£ (T RE

7.2 pWATE—ERaME ASTM E 1097 MER H RS E 76185, ASTM E 1479 SLE IR F
RN RS S B T OGIE A, ASTM E 1172 SRy X K6k . ASTM F 1710 # € BO¥E 608 B 3%

a0 S B ASTM E 1019 8¢ ASTM E 1941 M2 B B0 2 ; & & &K ASTM E 1447
2



GB 24627—2009

MERBESEEERETRPENE; AMES 8% ASTM E 1409 #2218 EEE sn i E .
¥ ERAMAIER YS/T 252. 1 I 4.
7.3 GENHRERHREERE . AT
7.4 FRHBRKTHATFERLEREZ, "o ATEHFRRNAER T3 HEKRKORE.BJIEER
THREEALFENSUE EES, 8B TE L PRS2 EME, G0N iR M E 5K,
x2 FasthairE"

= % ﬁ:iﬁFE
WUREHFO"

Bk (C) 0. 002
& (Co) 0. 001
#3 (Cu) 0. 001
#(Cr) 0. 001
f(H) 0. 000 5
£ (Fe) 0. 01
B (ND) +0. 2
g8 (Nb) 0. 004
(N 0. 004
# (O) 0. 004

¢ 7Eanar B SUVF 2 B9 W € LAIZFR AL B IR 3E A9 g AT RE 0 K HE
b3 FABETFAUBRNATENTR RAHBRAEAH.

8 HMEERE

8.1 HTH-HKERICIZLAEEWHE . AFTENMNENFREAREIRIEIERICIZEE MR ER, &
MFERRTHESFRNRIMREENESE0OMEEREE, RiFMHEZERE RIESERT,

8.2 HEMITMLLIITIHARRNHAZREBESEKINE. HEREZHNEZ FINSZEHZ —: M M,,
M, A, A, A, HEX R ASTM F 2005, 3% YY/T 0641 . ASTM F 2082 =% H fih3& W L8 A58
AR,

8.3 A YY/T 0641 M B A thr i B tHZ IR E &, A, S 8930 & {8 M 7 By ™ & 0 T8 B /Y
8.4 MEABEZH —MEMIL™HREIBAXSTME(GEW ASTM F 2005 H & ). & EHMRE
T B AE AR i BE B9 6 3 AT 98 N R R B OK

9 REEW

9.1 BRHEH

W GB/T 6394 WA RITEHTRE, =M FYENEGMAET 4 £.
9.2 BWIwE

Xt T B 5L a BAA MIFE &R Fe k(A0 TiyNi, O, 1 TiC) BUR A s K AL IHFR TN 39. 0 pm, X
K 400 f5~500 M, EETRE AN, MAMFESBRBNE 2.3NUTERAEST K . BAMIESR
BRFEVENA LG R ER BRE RE SEERFHT M LR 6.3 mm~94, 0 mm ZH _E#17T,
K3k A ASTM E 1245 By 7 &, B EROT &, 68 A AT T 00 1207 o 69 % o) 42 ot AT . DA R AN
3K J7 N A i R BURE AL B L el ) LR AL B R MR AR I AR AT B B3 ZE




GB 24627—2009

10 PAEHERERK

10.1 BEBRSES. 2B XM HZ2 AT 800 C AT 15 min IR FHKE..SMEE K
B SRR PR A5 AL 3, HALW BB £F6 3+ 3 BYESK,
R 3 BASVHEE

BEREM 1R mE PLALIR . » R, EMHE,A,MFKE 50 mm 8¢ 4D
mm MPa %
<50 =551 =15
=50 =551 =10

i REIFIE 20.0 C~24.0 C, 4D FEHER 4 &

10.2 {7 en B G678 M SK 77 — BOA AT B9 & 89 5 BR PT Bz 78 B A1 B AIG BY RE 18 22, 55 3L 1tb 15 3 ML
A RE - b1 B AT L2 ¥ TS AL BT 42

10.3 X T ERMEBEKXT 50 mm § 775, AL RHBEBMFHEBRE. XTEREEE/NT
a% % T 50 mm B & . B 7= ol B BURE .

10.4 FUMPHEERENESHESBEAMIH H—3a08m E#T, BRE G PEgEn AP
HSERBEHHRENTERR.

10.5 Pk i ASTM E 8 gy #l #1478 il & T # 0= & R B9 fr A BERE & » DL {8 o BB
WREFE 3IHER,

10.6 ARG RE M AETTRESHE .

11 FHREXK

1.1 RYAEMBEELSEZNEITREFIE .
1.2 REE e JEAR JBURF AL B 5 A0 B T 36 H 7Y 55 PR AH 2810 B nY BoR M 7E VT 57 8 L AE
1.3 FREHABEMETRRETIE.

12 iEH

R ERFRE MBS B BAGER EMERMIES. ETBNaERAP SH®RER SR LFE
B MERE REEM GG Wa RV BEEN R EERILAWEBETE.FE . FIE
S 10 =),

13 REEBER
ERENAF—ERNRBERER .BINFE YY/T 0287 FEXK.
14 X@i

DR &8 ;NiTi; TINGREKICIL S ;R KEe&: K- Bee; ERETH&W; MEHS ;R
I8 E: X8 ;BN EsE MR HEAY.




GB 24627—2009

it x® A
(BB R)
R E E e

Al BIREGEHATHREETSEASBHEAY, ZXESF(RESEO54.5%0 ~57. OB HWE-HE
SMITHB i O AVEINE SR,

A2 APREBEITFHEHRITHEAZREEERICIZE SRHEZERE FIVLBMHEGE.

A 3 A-PLE0MN T2 CUH 2 I T ARAL 3D &M 83-2KJB R 1212 6 4 89 A 28 18 BE Fn 4tk 3 9L W,
PEBE. 8.4 A1 10.1 P BY1B AR B IR A IR FE S, B oh 8 5 LA i &0 i 2o PR AL B 538 172
A 4 PP ELERERE HEFENILEITER, AN.RESSREASEWE M. Hik,
MEERL =m EREFHEETEUL 7. 2),

AS ARREFENRE-XE2.BFEHEHFNERKICIZEE. EAR—ME—KNGE. MR —KHHE
BREGANESEZ HTEREEEMENR-VIRLHBIBZE EEHFFTHMER.

A6 HTHEEF-FHEEE -CBRFHBYY/T o064l HiRE FEMNE—-RY 454 ER A, HHE.,
A7 JTTEK.H.%9. 4. % . BNEREESPHREITEUNED., A THREERICIZEEEFTFHNY
AL PERE, X R B LR G EGERERNTEE A . 78808 2 £ 70 B 24K 38 B ik B /Y X X g
TLERS BRI IEE /I HAE R,



GB 24627—2009

t R B
(B BHE B %)
EYHREE

A AR UETE R BIRE B N 1972 SR LIRE Z TN T ABEAY . HERT B RENE Y+
PR S5 XEATF .

[1] Castleman, L. S. ., et al. , “Biocompatibility of Nitinol Alloy as an Implant Material,” J.
Biomedical Materials Research, Vol 10,1976, pp. 695-731.

[2] Ryhanen, J., et al. , “Biocompatability of Nickel Titanium Shape Memory Metal and its
Corrosion Behavior in Human Cell Cultures,” J. Biomedical Matericals Research, Vol. 35, 1997,
pp. 451-457.

[3] Trigwell,S. and Selvaduray, G. , “Effects of Surface Finish on the Corrosion of NiTi Alloy
for Biomedical Applications,” SMST-97 Proceedings of the Second International Conference on
Shape Memory and Superelastic Technologies, Pelton, A etal. , (eds, ), SMST, Santa Clara, CA,
1997, pp. 383-388.

(4] Wever,D. ]. set al. , “Cytotoxic, Allergic and Genotoxic Activity of a Nickel-Titanium Al-
loy,” Biomateials,Vol. 18, No, 16,1997, pp. 1115-1120.

[5] Trepanier, C. et al, , “Effect of the Modification of the Oxide Layer on NiTi Stent Corro-
sion Resistance,” J. Biomedical Materials Research ,Vol. 43,1998, pp. 433-440.

[6] Ryhanen,]. ,“Biocompatibility of Nitinol,”Minimally Invasive Therapy and Allied Tech-
nology ,Vol.9 ,No. 2 ,2000,pp. 99-105.

(7] Venugopalan,R. and Trepanier,C. ,“Assessing the Corrosion Behavior of Nitinol for Mini-
mally Invasive Device Design,” Minimally Invasive Therapy and Allied Technology,Vol. 9, No. 2,
2000,pp. 67-73.

[8] Thierry,B. ,et al. , “Nitinol versus Stainless Steel Stents; Acute Thrombogenicity Study in
an Ex-Vivo Porcine Model,” Biomaterials, Vol. 23,2002, pp. 2997-3005.

(9] Zhu,L., et al. , “Oxidation of Nitinol and its Effect on Corrosion Resistance,” S. Shrivas-

tava, Proceedings from the Materials& Processes for Medical Devices Conference, 8-10 Sept. 2003,
Anaheim, CA, ASM International, 2004,pp. 156-161.

Harg Mag B EAM B AR 8 — M SOEH X AR e L FREN . BRI a8
e m PR DL A P 2 B, an 2R Y FH & 5 AU B9 A9 22 RONDK - B AT 32 % 1Y



GB 24627—2009

i x C
(B BB %)
EXFEEEFENNENULZIHLE

GB/T 228 &R#MA ZERPHEAKTE

GB/T 4698.7 WA KEKEGE&UFETHTE RBLE-ZHEAA S ECEEDNE AR
GB/T 4698.14 BWBAK . KAMEKSE&tFERTTE ELENEKE

GB/T 4698.15 WHAK. KM FTE EZNMAHAEENESE

GB/T 4698.16 WBAK. KMEKSENLFRINTE HIAMECENEEER



GB 24627-2009

£ A < N - S S
EE [ O T i ::
57 85 F1 S RHAE N ¥ R 8-
HKERBIZEEMI#H
GB 24627— 2009

O R HE MR A R & T
LR BT =Bt 16 &
MR B 48 55 - 100045
™k www, spc. net, ¢n
1% . 68523946 68517548
o R A o SRRk 28 B 8 ED R D Bl
& W R 2
A 880X1230 1/16 ENHK 0.75 ¥ 13 T F
2010 41 A8 —MR 2010 % 1 AE—KEPH

FE . 155066 » 1-39610

MBENFEERE HELEZRITHLOIER
BMINER ESNSR
263R HE . (010)68533533

2009

GB 24627



