W oo T H

0 o AN AN A it b 3 T

EREHEP S S A BF

b
il 3

DR O < &

PR >-HEOIRE DofsSH

=
=

Sie
B

JHHEHDPE

T8 EEREEEAEREY

Tk 1 8 FEHEBMEMHRERRE
EEEBEFRRTA PS4 VKESHE
(EEMBICEAT IRMAA FS A AAERD-ODIIEEF)

EEMERITMIEENA FS1 >
AREOAH B S (EAERBREA VTS0
FRWGHREE

FRk1 9438

WAL TBURAN EXEMREHRER



ARNIEOAHBM P (EFBRIES TS0 DEARWGERRE

(HRFRRE . XER, A+HIR)

WE BA [BEERAY ERARTHEIENE |[BARMANIRER
tw g |BRATLAALITUTIL ()
! HRARGIERFARBE
— [FavvIass @ _

BE F 3Finisshng MITESHR
BB Ei |RRAY EFOERSHEREE  |BAAIHGFRER
ot 2n [REAEAER EFHAHBLADR
- T nrnE wpanrE
W B [PHAY LoRERFHEREE  |BAMAITUTLERER

ax |NKEAER TEBRBARBR X e
HE BX |Fomm ss - spomtesmyg |0 ABR NI RBRHER
sx me |[BEATATR EEEFEAWEN -
Rk A | TR - 2R AARERAHPHR
B EZE ALY EFSER/IHPHELENE BAAIHOERER

RARWCEHER

i &t EFERENREWRER ARGHEIFHIERISM







1. %Eﬁ?ﬁftﬁﬁi?d)#ﬂ%% ................................................... 1
2 BAKAA RSAUEFMEZ  --vvveercettettiitiiiiiiiiniiiiiiienes 2
I T A LT A1) oy - 3
4. ERX 18 EEDBRIHER TESHEAIRBSHRARAA K1 >DEZ AL - 4
R T 4
4.9 %% .............................................................. 4
4.3 BEFHA RSAVDBEIGEIF  -vrvovevrvrrrrrrrrrrrnttetteiiiiiiiiiiinnes 4
4.4 Eﬁ%ﬁ’f I‘%’I’ )o)ﬂ-%ﬁ\%‘ﬁ ........................................ 4
4.5 Eiﬂﬁéﬂé%'l‘iﬁﬁklﬂﬁﬁgﬁﬁ ........................................ 5
4 6 'ﬁ"ﬁﬁﬁryﬁﬁi\fﬁﬁlﬁﬁ .................................................... 5
4.7 E’%fﬁiﬁ%ﬁ .......................................................... 11
4_ 8 Eﬁﬁﬁ%ﬂ .......................................................... ]‘I
5. jj,r F%,{ yo)*ﬁ%ﬂ-i@ﬁz ............................................... 18
B. SHMEBEE -covvovrrrr ettt e 20
A N 21
SEEH
1. ARIBEHAHFEME (EAERBHESA TS REWGESEHE ---o0ovv e 27
2. *Iﬁggggﬁggﬁgﬁimtﬂ ) 7 S N R 30
3. BICEALT/ST—RA Y FRUEEL  cvvrrrrrrraretaiaaiaaaiaanas 4






1. HEEHIFOME

HEDHESERIENETL, MEBEEICHESBRESRICEELFOEEN. RUBMHEL £
[CHS KRBEEEMBEIROZEERIE. RFITEMLTWLWS, CASDEEDAREICIE., K
NEORAAMBTH S ALEREE NIXBEEZST) AEASIN, 2001 £EICIE6 HHED
FHMNfTHhh, 512, ERHHYTEML TS, DL, ATRESZFERNICEAL
THEMNICEZRLTLWSEROHIERRICEMLTWLWS, 5L TEEDE] (F. AT
FETDOMEEICE >TRESNDIHESBKREL, LHLAELAL, BEFRAIA TS ATRE
HiICIE, GHRBERNE . JYVHECEBN-ALRBHORAENFEINTLS,

—hH. AIRBHZRFEANOH=BE. ISOECRRTSVIZLDE, AIREE 25
CEBA TSV MFIE. EROIBLULODFRMUBIEIBFTHS, S0/ TC150 A RAS »
TR TH, REAPHFICHEDSFoATLS,

CO&SITEHEAIRBEHORMREIE. EEELED. BFOOHME CEEUIBLEXT
Hd, LML, BKELBLEZGE., BEPETOSMEATRBEHORREIL. FRLEEL
HLDHLRKTH S,

LEZBEMAHFORRTHIALERBEHERMOBMERVALRBEHUIEDOA A —DFUT
[ZHIRT B,

( ATREBEERS b -BREHRELES)

C Vb

- BRI ERE - NTRRBAER
KEEBHF

AT D% H
-B-EYDREHE ATBREEHRRDAA—S

-BEE DEROER (REIEDER)




2. AEHAFS14 U IERDEE

BHRA TS50 bRFHE, BAKRFERAR . BRERFICH O-OIZF. Bhi-Eink
WMEBAL-FERZRART D ELLICRADBRRERNDEL LGS, £, 0FULDOE
HEBRRAEZ TR 50ICE, BRHARICEDS LY D, MARRERZEILH ET HATERK
AEBROERBELUREAEETH D,

TRO EHEATRBEHRREAS FSAVDEZA (X, AL REULTERLEN
DEMERAIREHZRET S-ODERERYFTLHEZLDTHD, cnESRI DI L
T, MEEOEBNE-AIREEA. KYRARICERICHIESNDIZLEZHHFT D,



3. Tk 18 FEDREME

MAEAA FS4 OBERERE. MRS EH. FMEBFOFMH. TEZFOTHA UFER. 2RO
HEREEEMICAAL T, EHER/MNFDLLAGYERL TCETLEIIRBRRVAERR. SEERYVF L
HTE TEHEAIRBHRHAESNSA FS40DEZ A ICEDE, ElEHmENTHOAT,
KRR CEHMECER VL I ZAERKRARTIHETEL L SGHAEAI K1
ZHELT., SMAOFMEERVHEREIE, X TLEOREF M. MA@, BRIKTOE
HELVIAL—A2TOEEEOER. Y4 XANELZBZGEEOWMYKTVFIZOVNTERNITH
nit=,

ERDIIZE LTE, HEGESNMEGVESICIREAEIAEREL LY. BARAIDIIGE
LTI RUFYy—RETELEMTEDLSLGHAEAETELRY ., ChoOEEICHLTTE
BEEITEE LTz, T7ICHIERKRREBRZ S-S HREG A TREMA. 1| FOBRKKEBRNALEIC
B5OMERIITHON., TREDIAA—7 Vv TDREN, FUVEELLLIDTIEENDERN
fz&nt,

FRIBFEENOHRREEL LT, TBUHEATRBEHARAAS FSADEZA] 2LEUVFLDHE
N, BREFIA T THHARAERRATIRBESHFOIZMNIIEER. FHiLWIA TTHLHEEE
Mo ERT HEMMBHN FOFMAZRVLEFELGRRATFICEL TE. REE~NDRERE
ELT, RPICEMEAIRBEEZHLIERE L. SR ATREEEF. thoBEET~ @IS aT8E
[CTHREHELERIN, T, ZELEICATLEEIYBRVRBICITIS v a7y TT50EH
IZBE L TERAMITh T,

M B ETlTE B 04 H & USKAERER

HARSA EROERE LT, SHRATESOFMICHERGREEALCEAL THEZE
L. BEERE AT LBBICEL T, B& - BEZWMHL, ARMICBEL, Sl BEER
WERIRERXXICBI L TERE - IRER UM ZREL . FI 130 B0/ EHME L=, 512, EUEE
T A—AYNRUKREDERFICET HEERN L. A TS50 MIEET SRR S L=,
ChoDLEFEGRFABRZHLEMICHIEL T, BRMREICSERATIRBHORETHE
BREHMMEIER . HEBRAE. HESHICHL THREL., SHRAIKRBEEHZHRET SRICDELT
FRGTMER ZME L=, £, FARKRE LT, BRMTATIER 4120 N TIZEIHTZRS
LT, ERRZAVEFHEEZREFL. R—rv a4 0 D—REOEBEEICEL THREFE. &
BER DM A MR V= REERFETMEERE L 1=,



4. TR 1B EEDBRAREE SRR ATIRBEHRAENA FS1DEZA]

e
41EBR

HEDESEEAET L., MEEMEICH SREHICEEEZHO>EER. RUBMELLSE
[CHS KBREERSEHOREERIE. [RICENML TV, ChoDBEEDBEICIE. &
MIBORAAMBTHHATREH (AT KEBREEZET) HMERA S, 2001 FEICIL 6 FHD
FMNTHhh, 512, ERPYYTEML TS, CDL I, ATKRESHZERNICEAL
THEMIZEZFELTVWSERDHEIZRITEML TS, 5L TEEDE] X, ALK
EEHOMREICLE > TEASNAMANKEN, LALEGAL, BEFASA TS AR
EiCIE, GHEMERLE ., JYNROBL-ATRESHORENFESINA TS,

—A. ALRBEEZRFEANOAHHEE. ISOEDRRTSUITLDE, ALKRBEEHZE
CEMRA TSV bRHRE. FEXES5NULOFRHARIETH D, 150/ TC150 SARAA
T5UMTH, RERFFICHESIToh TS,

COFSICEMRAIRESHOMEE. ERELER. BFEOOEE CEEUENASNVEET
Hd, LHL, RRELRLEBE, HAETOSHRALRESHORAEL. EREFEND
HODONRERTHS,

428 %

B4 0750 b B, BAKRFERIR S, BRBRFICHE DOROICE., Bhif-finkk
MEBALEHFHRRZEZRARET DL LLICRHOBRRERIBEELLG D, T, 0FULEDOR
HBERBIREZ TR 2=OIC(F, BKRHRICESAILY L, MAMHRZEILH LT SHAIER
AEBROERBELUREAEETH D,

O TEURAIRESHERESA 54 0DEZAL T, A ETEUEZERLAELNL
SERRATRBEZFAET 2-ODERENYFLHEIDTHD.CNESRISHET.
HREDEBN - ATREEHA. JYRARICERICHBESNDZLEEZHFT D,

43REHA RS54 L DBICEEHE

COAHAFSAF, BREOAFEI VLT MEOE, HAaORE., HEE. K. ®
e, BARREDORFUFZRIAT S AZEVRABILZAMEL TS, BIERKRHRICED
i A EDERAGBEZTL. FAROERBEICEWTHES HEHERE IR L 1=

LAREHA LS4 2 OMEIE

SDHA BT A 2IF, FHHERMN &R - RERMEME S-SR A TREH ZH
RIDHILEEBELTWS, EOI LT FELTIE., BEHOERMOER. BEALIC
CWVEE, BHBERR FLRAY—ULT 4 V) FITLDEPDADED. BEA(KR—2a Y
A—R)FITLOZRAEMFHNEEADEM A —F A 4 FMERTRURFADERIBEICK
BERFHRRBFARENZE T OND,



45BESNLSEMERRATRES
SRR ATREEDOREA A —CEZUTIZHTT B,

4.5.1 &iEE - BEFEATIEE
BEOEBENFER) TFL 2 (UHMWPE) & Co-Cr-Mo A€ THEONDMREULEZRIELT:
Bifizx. LUTFICHIRT 5,
(1) SHEREZETIFME LIV LEEEOETHEREEERMH. STHAK -
BEHR)v—#H. 58E - 59 %tLIIvI X% OFER.
(2) #rxmELE (REAMEKOHE. WPC0E, REKI/DOR) U7 NEE) ORA,
Q) BELEAY TOHAEHLERE (RE- B2 FERIIFLY. T3 v I XK
IFLY, €B-€R. £33 vV R-EFI VI RE) DHRE,
4) SRBEBEEZETLHITHA UV ORAE,

4.5.2 BEOBETELZREMMIET 524 TONTIREE
R—ZRABE+HA O—T 1 VI BMETHONLIMRELULEZBIE LB Z. LLTICHIR
ERCE
1) A2T52 FRICHAERG SNEFMHOER, I, SEREEHERETRZ
FRALEF2UEEFERUVESHH (CFRP/ PEEK R 7 L%) EDFEMA,
(2) BEOEEADEVHEMORA. BERREERFZHE5T AEMOIEA. A LR
=T A VT ERBTAEERVT A D OEASE,
Q) WEADBERBE BEORK) CRELRATLTHA VORAE,
4) BUREDLLGVREAEBRBEZEOH T A D OERE,

4.5.3 £HRBMEICEBNI-B LAY M, RUBFERICEN-BHEMOERE,

4.6 AIEGREAERIEHE

ALREEIE. £ LTEBRBRE EERFERIIFLUIAFT— 2BAY TRV
AN I R ) a—F) RUKEERBR (BFERURTLE)NSEBHIN, LTEHER
LTWABIEMNEFLL, L. BHARDZEICEVTIEH, TREBRLAEWVWEELH
%

ATEREESFOERNLGZEERV—ARMERBIEICEAL TIEL, 1S0 21534 R 1S0 21535 #
BEIZTDHIEET B, JIS, 180 RUASTMHREDIBIZHIR L TLSA, FAFEa T~
LT, JIS, ISO R ASTMIREZEDPA S BELHARAZZEEERIRL THBREERET S
ZEEL. BURBABTEET 5EICIE. TOTIMORBLLDEERLRAKICAVNTE &
LY,

4.6.1 R+ EH DT



MM ESTEMMICEAL T, TREZSBICRMITMERET S ENEFELL,

Q)

(2)

)

(4)

(5)

(6)

Q)

(8

9)

FEHMHORBEHICEL TIE, BHER EREEBREE No. 19 TERAEORE @A)
ABHFZICET2RMHRBHICONTI 2BEBICREHTSHIENEFELLY,
YRS MRERICEIL T, JIST0993-1(1S0 10993-1) IZ#E LB 2 EMNEEL
LYo

BHYMEREBREICKY . BARROHBICHEREFEAENMEL TS Z EMN+HHIC
MEIITEDERICIE. £EYMFENRRE —BERTEIHE1HL. ERMHORE
EFIZEALTIE, JIS T 0301 iNsEL LB,

FHMOITZREHMERERICBEIL TIE, R1ICHRLE-ZMBERRUR 2 (THR L1
MEEZSEIC, RBELLLIHABETEERIRLTITS>. ATRESZERT &5
MIZH LT, RTICHARL-FMBAREULTHDIZEMNLEFELL,

UHMWPE DR T—FZMTIE. HFE. BE. HBEE. THYOE. BB,
BHMERER. BWANMEE (RRKARE. SIRRS, M) ZFFET S EMNEFELLY,
U ARMBHRE L TIEL, ASTM F648 13 5,

FREIEBDBITEIX. 150 5834-4 [CHEL D & & L. LR E L TASTMF 2102
DHd. BILICK BILFEMR UMM EMSEL, 150 5834-3 S UWLMIEELRETH
% ASTM F2003 [ZZE LIRS ILRRICK YEFEIT 2 LN TE S,

I I VIRARMTIE, HhSFE. LEMAMK. B (EREE. TEY. THESM
7). FMYOE., EE. BfEEICMZ., BEHH (EWVITERE) £5F7ET 52
ENEFELL, EFI v I REMOFELIIREE LT, ASTM F603 K U ASTM F1873 A%
55 RIEHHEOTMAEE LTI JISR1607, 1S0 15732, 150 18756 K U 1S0 24370
ASELLD, 53y ADEEE, 150 6507 R ASTME384 £ L THRIET S
I AW

ERMERMTIL, LEAR. FTHYOE. SEMAH HORE, TEDRUNED
DEEBERVFISFERNEE) . BWOMEE 0. 2% A, 5IR®RS . BWEHU. &
Y), ME@ L, FHES) RULEICHLT, BHR, BEZAETHIEN
ZFELL, ERMHOMBHTMAOEEZRRUIMERBRBTROREEC(E, 1S0
16428 B U8 1S0 16429 A& L1 5,

BEEARME LTI, R1ITRELT Co-Cr-Mo B&EEM. Loy LAELH L
SISV AMHULOEENEE LU,

RNy TI2IE. ATRRBREBEBRONAR—5hy TRULEBRBATREHAD
AENT IR H D, A R—Fhy TRARZMTIE. & 1I1ZR L1z Co-Cr-Mo &8
EMUEDHEEN, A 2L LTI, FIZIE R1ISRLETI E2F08FHUL
NEFEIL D,

AIESIRTLARMET, BEFHEOBL-EEMBZAVSIESICE. €EE
. BENTEERVEFEEOBEREIEBETIZLNEELL D, FMORERFTHER
[CEVTIX. FIZIE BHGNEXR) E=0.1 T, BK#H% 10 Hz FTIETE,



10EUETORFREFZBRICHETHIENEFELL,

(10) NTERBEEIR T LIZIE, EA YRR A TRUEEADFLREA THBY., A2+
AT LRAEMTIL, ASTM F799 BT ASTM F1586 HICHRE S M-8 U LD SRR -
SREEHEOFERANEL. EA Y FLRARTLRARMTIK, R1IZHRLE Ti
BEEOHMULEEZRETEIEMNEELLY,

TAVRLRRTLA T AEFMTIE. FE8OD o (hep) 8 & HifE B (bee) FHEL L
FEHRD o tHE BN SRS 2 HBEZETHEENE L. 10V EHDERFARELE L
TI. 450 MPa LIEABREK D,

(DY UBALS D LRBHEMTIE. N FOXFI 7P A FOFRMBEE LR,
THMOE. EREE. TMREEE) ICEELTIX, 1S013779-1 4% Y. /M FRFD
TINZA FRUB-TCP DILFHAR VHERFMERSIEICEAL TIX, ASTM F1185
KU ASTM F1088 hAis&E L7455,

(12) Bt A > FZBEALTIX, 1S0 5833 S LMFEELIRKE TH 5 ASTM F451 WNBE L LS,

4.6.2 BERUEK - TEZEOTHY A UER
AIBRBESTHEODBERUAFHZE L TIE, 1S07206-1 #8E(121TL). RERBHROT
YA UBMIBEALT, UTESEICTTEHIENEFELLY,

(1) RYUIFLUAYTICEALTIE, BEAVFEFERALTEET 2424 TEAICE
BEDOHy TERAVWSEENH S, hy TOBIK., TERUTELAE. hy TER
BRUNES) ., BKEE. REERK EREHEE). RYUIFLOORNMNEH. BEAE
BRUBBENRL—XIZEIK VTS VRENEEL LS,

R/NEAHIZBIL TIX. 180 21535 Y, BREEDBIEAEZRUTEDHREBE, &
Et b (REEE) ZIZE LTI, 1S0 7206-2 B UELIR& TdH 5 ASTM F2033
WIFnhhSELL D, ERED Y TLHRAT BIHEICIE, TEERUVEEAZEN
BELGD,

EER—EBRUVESIVYIR—EIIVIRATIE. BBEEDIV VTS VANEE
A

2 £BHy FICiF. ATRKRBERADNAAR—5hy TRULERBAIRESHAD
AR IHBHY. BRERUVEE. EH. RUIFLUZAFT—EDV YTV
A RYUIFLUSAFT—OEEAZE. RUIFLUITAFT—EAZILD TLER
LOBEEH (REHI)ENEELLE D,

AFNTILICBENT, REARER EHREREAVELZED) ZHTHHEICE., 3
AR UVEMBEEEZICLIREARERBOEE (HEMDILERD RERUVY 1 X,
KEAEOTFHHMARRUMAN . ZRE, AEEROBRUVESSE) . REOHEEHL
BELGD,

(3) BEICEALTIE, BERIK. BER. EME. BEOXREMHK (REMHE) . BE.
REMORKES (B, FSRUVT—N—A)ENEELLGY ., BEROBAEAZE.

¥o|



(4)

(5)

(6)
Q)

(8)
9)

ZOHRRERUVUEREMEK REHAE) 1B L TIX. 1S07206-2 RUFELHETHD
ASTM F2033 i’s&E L 115,

ATLIZEALTIE, RTLBRK., 2y IEOBKRETE, EEHBR VRGO
ERREVTER, REMIAE, RELLT (REERE). BEMEE. RTLE M
EURBIRTLR). 2y IR, 7€y bR, 299 ES. RATLRGEMRE. =
BB ENEELHD,

AV MRTLTIE. BRERVRBIENEEL LAY RAHAENEE SATWS, &
AURNLARTLTR . GHARVEMBREESFICLKSIRAREE FHRRELEEL
BO)DME. &, TS XREREBOHEE HEMOLELERS . BRRUY A X,
AEBOHRVES. REAFEOFHMARRUMAS M. ZEESE) RUKEHE
ENEELLD,

R a—ICEALTIE, LR, 8. EvFENEELALY, 1505835, 1505836,
1S0 9268, R U* IS0 9269 MNBE L4 5,

ZEZLLT. AIRBEHOTEFZR 1, B2, RIKRUVKRLIITERT,

1S0 7206-2 WISt DRREAET~HEDFRIBEIZEI L TIX. JIS BO405 [TL B NEHHKE
5,

BHEMTIE. B, B2, KE. BE. [ILE, ZHE. EBEEENEELL D,
DEBFICEZCELLTHRET AL HENHREZRNYE L TRBRTES L
~NDEBERUHRRBEADRIANEZEEINDZENEFELL,

4.6.3 EHE0MEaesTE
UTES535(C. HResHMiiZT 5 S ENEFEL L,

Q)

(2)

)

(4)

EDASHMMOMEREFFMICEAL TIE, BEALLERTLRY Y T—N—8O®EN.
EEAY TEAEMERIIFLUSAT—DEEE (XA UV BE— 3 D OTHEN) .
ERAVITERVIFLUSAT—DEHEDEN. ATLFYIEOR)IFL
USAFT—EDAVEUT AL FDFRERENERL LS,
BEALERTLAYI T—N—EORENRVERHAY TERVIFLUSAF
—DEHEHEHDRIFEIZEL T, 1S0 7206-10, 1HLIRE TH S ASTM F2009 =
LME ASTMF1820 #5ZICEHET 5L LWV ER—EBRUEI I VIR —EF I Y
DRATIE, BEBEDYV VTS UANEICEELL S,
NAR=—Shy TELBEOMWAEHLENDRIEIZEL TIE. FHREHABR (FH W EH >
FLN—ZFAWERERRAR) ICE YT S EMNEELL, SHREREM 1 KN LL
ETHBIEMNEFELLY,
NAR=Z A5 )LDy TOEEFEIEL, #HEREERRICEIYTEST S EMNE
FLL, EROBHEOEEAEICIYEERLTE KL,
2V BEEDHTRATLOMAERERIL.1S07206-4 S E(CEHET 5 L ET 5,
FELIFRE TH S ASTM F1612 ICELCTIT->TH &KLY, HEEFEKEHL. 1S0 7206-4 T



(5)

(6)

Q)
(8

9)

[FFmAK 30 Hz ETHRIEETH HM. 3 Hz~b HZ BEMNEF L . Hk (&/IN/&EKf
B)=0.1, RXFERL. KEDQ3IFLLEZBERE L. 1S07206-8 Z5E( 5x10°H %
BRICEHRT S5 ENEFELLY,

5x10° B TR E (RAFE) (CBAL TIFX, 1S0 7206-8 ANERELSHH, BE
BAOD YT AT LW/ EORKAZORX T LICEL TIE, 1S07206-8 (L#E
TERLDT, FARKEZZEL TRELGEHTHRZITICLET S,
BRDAT LY A XZ2HE - RET HHEICIE, WEDOIVRIMNARLENEEZD
Nd 2204 XULITDONT, ENEN2ALUEDHBRETS SEMNEFLLY,
DRAVFMICRLTK. ARERBHIFZAVETESRITEFEHAT S ELL,
IV REEFEOEMRBRFICEL TIEL, 1S0 7206-10 #5EI(2175 2 EMNE
FLW, SEULDEEDFHFRARE L, 46 KN Ziz . 20 kN Rl THIR L 720
CEMNEFELL, F-, REIBAULDOBEZAL., 14kN TI10 BRDEFHERICEH
WT.IRTIZEVWTVUPERLAA N T JEFHBREDHMWERRBRIZCS T,
20 kN UTFCTHEMBBELGVWIENEELL, TOME, BROFZEZRNLH1=0.
37°CT 4B, £ARRNEERERFR 0. 9%NaCl ZLMT Y U7 ILRE) ICREFL. HER
B, BEEZREFTLIENERELL D,
BREESOAEEEUVR T LORRDEEMLEZERT A ENERLL D,
REBEHOmMAEOFEIL, 1S0 14242-1 Z5FEITIT5 EMNEELL, BEERY
IFLYFAFT—DYITI30ANERERLIZHD K512, HEREIZERE L TH
BYHENEELL, EXREDFRIF, 150 14242-2 25E(2175 £ &L, 5B
TREELT, ASTM FITI4A RS E L5,

BREFEEDN, 0.1 M/ FELUTTHAICENEFLWILELEEZBERTDHETHE
DFERAICHEZBT S 100 AESY OFEEREL. 40 m’ LUTTHSZ ENBRE
BH. mWoRRYINE, ER-ER. 533 vV R-tIIvIRETH,
BREBOHTFH A ARVEZDEDZENMRFENTIVS,

AT BHEOEASARTE. RAOBEEBEIEENMID NN K- A2 )Lh v TEE
HICEENDERT D=0, EEBRBATIRBSHICHNEREN DG LD, T,
NAR=SHhy T LERETOERERART. REL-0. ALEAEHLET
HETEMBATRBE TORRZALTEL,

(10 3—T 1 7 ENHHRERELE (BHICEEMHZEES T SRINTE . EHER EXR

HREEN. 29 22 R) 2H I 5B S HBARERUVBEMESTEFICL S HHERE
IR DREE FHRRELEMOER. BRRUY A X, KEROHKRVES, KA
EFEOFHRAERTHEAS M. ZREXE) . BARELEROE S, BHEIE. Bk
RELEMOEMFEHRTEME IS T 0993-1 [THEW) ZFFM T 5 2 EMEFELLY,

BE MHEREA~NDORREERT 2EMIE FHRRALEICEEENG D, T,
E—Xa—bt, 77413 =2A v 22— rRUT/NE A MEGFE, ERAXRENE
BEHENETH D,



(1) FHRERELENOGM & DEGRE (BERERUVEABEE) (X, 1S013779-4, %8
17z ASTM F1147 KT ASTM F1044 (£ A BTIREEKER) 25E(21T5 & & T 5. Bl5k
BERVEAMGREIX. 20MPa A LETHAHZ ENEFTLL, L. BEEBEZT
DICAEMRGEEFORAENAFING, AIELGRY . BHRRELEORFHE
Z ASTM F1659 25 & (FHEiT 5 C EAEFE L LY,

(12) BLDEFAREDFEIE. 2 FLUELEDEBHTOT v a7 FRER GlIREHR)
BEUBHEROBREICLYITI. 7YX TOEERME LTIE, KIEEHRER, B&
EnEZLbND,

(1R ) 2 —DOmAMEIE. ASTM F1264 A4 [CE LT 4 REITERFEBREZFICLYITS
ERNEFELLY,

(14) BHEMOTEFMICEAL T, ROy I, X=X MRRUVEHRK) . 27
B (RFLE) . EEE. FHFEME. BROREMRR, HIFRERVEEREESFNE
BLD, EMEHREMIE, JIST0993-1 [CELTFMEITHZEMNEFELL, B
YT ORINEHER KR T AFTREGE BFEM T, FARR(ENHBRF) 21752 &
AEELLY,

(BDRVIFLYSAFT—DREICEDREME, 1S0 5834-3, 150 5834-4 HNSE L 73
SN, BAX, EEMMBOLILICEFFRAELZEZSZEL,

(16) B A2 ML TIE, JIS T 10993-1 [Z# C-EMFRIHER. MBEOIEFERD.
THYMENEELL D,

(N #AETL— ORI, BERVMAMOTMICEL TIE, 4 SBFHERICES
FHEAYEE L LY, ASTM F382 B Uf IS0 9585 ME&E L 115,

4.6.4 TOMOEEMITEIE
EXEEFFE L2606 SEMEBRA LTIV FRAOERZBRFICHRDIEY KT DLTI,
ESER EEREBREEN.29BHRA LIS FEROKBRBICRIERYIRLICZHE
T5BAICONT] EREE 103 STERAEDRZERBIRELBEIREFEICD
WTl. EBHRESE 0216003 B EEEBOUERTARZRFERMIEHNBEERDOF
BIEICDLNTI, EREHRE 0331038 5 TERBBORLMEICET SEMHKRHABROERED
EECHTLEROMITICONTI, EEERE 0213001 5 EEAEORIE EHA) &
REFILELGENENREERBROEANEZZAICOVTI. RUBKER BEEE
FEENo. 6 TEMEFMREMHBOERNEZAICEHTISEERIIOVWTIEES
EITIT52EET 5,
512, BlsR L=BEERE (JIS, 180, ASTM) B UKE FDAS10k 54 # U ANNSE &
BEN.EHOBELHEEINFEET 2BEICE. RELREBEBRLTITISI L LT S,

10



4.7 BRPREER

FREREBRICBI L TIX, FREESHICIT S,

(1) AEERFARICEVWTEFHE L ENGVWRANEFET 58, BVERFENIETE
BV, BRERRRICK AFTMALELL D, EEEE 103 SRBMIZEL S &,
FRABRREBRADEGHRERESRE LT, BEMMMOES I v/ REARK(EX
BE 206 S BMSH), ARESHORLZEE LSS RELEZE L&A,
BHIEM. £KE. BEA LV MENDH D,

(2) EREREABRDRMEICER L T, EREERD GP 87T 2LENH D,

() ERERFHBRDAMEICEL TIX, AU ERTEMDFTMALETH S, AIMEITONT
X, READHE. BERCIREOFE. REEMAETM A X2 7FH) . X iR
REICEK->TFHETE S, Ff-. TEMITOVTIK. BEER. B - X g5,
SRBREZFICL > THETE S,

@) ARNAAZLTE, RPRVMBRANDERA AV DBHEZRFATHEN
ZFLL,

4.8 BEEA

(1) BH:ER EBRKFBFEN. VEFRAEORE @A) KEBRFSITHE T ARG
FHIZDOWLTY

(2) EEEFE 526 BB B4 > TS5 FIFORBHBIZHRDIIMY HKLIZDOLNTY

() BEFSEHR EBEMFIBE No. 291840750 FEROERBHBIZHEIIY KL
B9 5 QA IZDLNT

4) ERXRBE 0 SERAEDKZERBIFELEBEIREFEICOT]

(5) ER#FEE 0216003 5 ERMFORNERFTRARPFES RMMTERNPEERDOFSIZIC
2T

(6) EBFEE 0331038 B EEKFBORLMEICET HFEMRHABROEEDELEIZEAT S
EROREITIZDOWNTY

(1) EXEHE 0213001 5 EEAEQOEE @A) RRBRBICLETEYFENLTEHER
BROEKRMEZAIZDONT]

(8) BHER EBEEBETEN. EMENRLEUHABROERANEZAICET 55EE
#IZ201TY

11



&1 AILEREESHRAZRMRE
S 15 B SERE HREEIE
- UHMW-PE (¥4 B R B S 1K) IS0 5834-1, 1S0 5834-2
ASTM F648

+ Co-Cr-Mo &€& (hv 7. BEE. RTL)

« Co-Cr-Mo &€& (hv 7. BEE. RTL)
cATULRH(hy T, BEBE. ATL)

- ATULR(hy T, BEBE. ATL)

- TILEFES VI R(EEE)

- VNAZTEZT v Y X (FEE)
-Ir 54 (BB

- TERMTI (A2, RY ) a—)
TigE(A ALYV, RTL, R 1) a—)
cTagE (A2 )

- BEAVE

- UBENILY T LR FEM

B -TCP (B #&IEH)

N FAFSTINE A+ (BHIEM)

JIS T 7402-1~7402-4 %
ASTM F799

JIS T 7403-1~7403-2 %
ASTM F1586

1SO 6474 %

IS0 13356 %

ASTM F2384

JIS T 7401-1 %

JIS T 7401-2~7401-6 %
[SO

SO 5833

ASTM F 1088
SO 13779-1, ASTM F1185

JISEH LMK IS0 ZEBEMITRL TS A, LG ASINREZRANTH KUY,

12




x2 FMOFEE

FHE 1E B SERE HREEIE

- AYFEHREERER JIS T 0993-1

- BESFER)IFLOOMELILHER 1S0 5834-4

- EHE (2SI VI R) JIS R 1607 %

- BHER (EEMH) JIS T 0304

- FEREREBEOREN (EEMH) JIS T 0302 HEREERE® IS0
- FENRER IR DB E AT (EEMH) JIS T 0306 16428 & U 1S0
- REEEHEMER (EEMA) JIS T 0305 16429

- ABREAIE (EEMH) JIS G 0577

- EREEE(EVA TRV A4T) JIS T 0303 ZHMEBYHEBED
- BEAL NDRFRE ASTM F2118

- BRI (EEMH) ASTM F1801 JISIEFE

- Y)Y RERSZMH JISIEFE

- BMERE IS0 13779 %

- HAMERE ASTM F1044 %

- 5I5RERER JIS Z 2241, JIS K 7113

- S GHIE JIS 7 2244

JISEH LMK IS0 ZEBEMITRL TS A, LG ASINREZRANTH KUY,

13




APy T AR —=5 ARzl RULFL T

Y
‘*4/

|

Ll 1107 or 20° A ANy F ILFR—IL IL~N--FO" or 15

< e
—3 /
e — == "
J b AL FL oA — DI AF—1R—Ib Tl 207
- % s £ % ,
2 Y
A s 5wt
LS '
F
Y

TTT PIAS &)

M1 ANIRE#HOHY TTH1 Dbl

L EAVMNY T BEAVITEE, ILR—H10° AREIELFERASA, £A—2—
PISUCHEREIXHAMERIZH S,
CNAR—F  AIBEEICHESA, HMIDOAZLAY TERBORVIFLYSAF—
AR A
ALY )L EEBRBATIRESICHEIARIIFLUSSAF—LBAEHETE
AEhd, YILFR—ILOFERENS L. / UR—ILPRIA I DOFERETFMERIC
H5b,
L ARYIFLUSA—  2ERBATIRBEHICHBEIAAZILY TILEBAEHLE THE
AEhd, TLAR—F10° PREZEFERASATLS,

14



%3

h oy TTFHA EROH

Ha4 X

A NHYTD
2

2~3 mmfEl =

ILAR—F10°

RI1E 22 mm
RZ 26 mm
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54 4% 36~70 mm
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_ VI 12~22 mm .
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AT LF EEE 6~17mm ERE 8~14mm
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BRUOJRAT -2y VEEREM

JIS T 7402-4:2005 #\fl4A4 > TS5 AT/ NEESE-5F 4 & a/nN)L -0 0OL-
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7403-1:2005 M EA TS5 FAKEESE-F18: X T
7403-2:2005 MEA TSV FABESE-F 28 HERXTULRH

JIS T
JIS T
JIS G 0577:2005
JIS R 1607:1995
JIS Z 2241:1998
JIS Z 2244:2003
JIS K
JIS B 0405:1991
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1
(2)

)

(4)

®)

(6)

(M

(8)
9

(10)

an

(12)

(13)

(14)

(15)

(16)

an

(18)

2. BEE 1SO B X ASTM
[SO 5833 Implants for surgery — Acrylic resin cements
SO 5834-1 Implants for surgery — Ultra-high-molecular—-weight polyethylene —
Part 1: Powder form
SO 5834-2 Implants for surgery — Ultra-high-molecular—-weight polyethylene ——
Part 2: Moulded forms
SO 5834-3 Implants for surgery — Ultra-high-molecular-weight polyethylene ——
Part 3: Accelerated ageing methods
SO 5834-4 |mplants for surgery — Ultra-high-molecular-weight polyethylene ——
Part 4: Oxidation index measurement method
[SO 5835 Implants for surgery — Metal bone screws with hexagonal drive
connection, spherical under—surface of head, asymmetrical thread —— Dimensions
[SO 5836 Implants for surgery — Metal bone plates — Holes corresponding to
screws with asymmetrical thread and spherical under-surface
SO 6474 Implants for surgery — Ceramic materials based on high purity alumina
SO 6475 Implants for surgery — Metal bone screws with asymmetrical thread
and spherical under-surface —— Mechanical requirements and test methods
SO 7206-1 Implants for surgery — Partial and total hip joint prostheses — Part
1: Classification and designation of dimensions
SO 7206-2 Implants for surgery — Partial and total hip joint prostheses — Part
2. Articulating surfaces made of metallic, ceramic and plastics materials
SO 7206-4 Implants for surgery — Partial and total hip joint prostheses — Part
4: Determination of endurance properties of stemmed femoral components
ISO 7206-6 Implants for surgery — Partial and total hip joint prostheses —— Part
6: Determination of endurance properties of head and neck region of stemmed
femoral components
[SO 7206-8 Implants for surgery — Partial and total hip joint prostheses — Part
8: Endurance performance of stemmed femoral components with application of
torsion
SO 7206-10 Implants for surgery — Partial and total hip joint prostheses — Part
10: Determination of resistance to static load of modular femoral heads
SO 9268 Implants for surgery — Metal bone screws with conical under—surface
of head —— Dimensions
SO 9269 Implants for surgery — Metal bone plates — Holes and slots
corresponding to screws with conical under-surface

[SO 9585 Implants for surgery — Determination of bending strength and
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(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

27

(28)

(29)

(30)

1))

(32)

(33)
(34)

stiffness of bone plates

ISO 10993-1 Biological evaluation of medical devices — Part 1: Evaluation and
testing
SO 13356 Implants for surgery — Ceramic materials based on yttria—-stabilized

tetragonal zirconia (Y-TZP)

ISO 13779-1 Implants for surgery —— Hydroxyapatite —-— Part 1: Ceramic
hydroxyapatite

SO 13779-4 Implants for surgery —— Hydroxyapatite—Part 4: Determination of
coating adhesion strength

SO 14242-1 Implants for surgery — Wear of total hip—joint prostheses — Part
1: Loading and displacement parameters for wear—testing machines and
corresponding environmental conditions for test

SO 14242-2 Implants for surgery — Wear of total hip—joint prostheses — Part
2: Methods of measurement

SO 15732 Fine ceramics (Advanced ceramics, advanced technical ceramics) —-
Test method for fracture toughness of monolithic ceramics at room temperature
by single edge precracked beam (SEPB) method

[SO 16428 Implants for surgery — Test solutions and environmental conditions
for static and dynamic corrosion tests on implantable materials and medical
devices

ISO 16429 Implants for surgery — Measurements of open-circuit potential to
assess corrosion behavior of metallic implantable materials and medical devices
over extended time periods

ISO 18756 Fine ceramics (Advanced ceramics, advanced technical ceramics) —-
determination of fracture toughness of monolithic ceramics at room temperature
by the surface crack in flexure (SCF) method

ISO 21534 Non-active surgical implants —— Joint replacement implants —-
Particular requirements

ISO 21535 Non-active surgical implants — Joint replacement implants —
Specific requirements for hip—joint replacement implants

SO 24370 Fine ceramics (Advanced ceramics, advanced technical ceramics) —-
Test method for fracture toughness of monolithic ceramics at room temperature
by chevron notched beam (CNB) method

ASTM F382-99  Standard specification and test method for metallic bone plates
ASTM F451-99a Standard specification for acrylic bone cement

ASTM F543-02  Standard specification and test methods for metal|lic medical bone

SCrews
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(35)

(36)

@7

(38)

(39)

(40)

41

(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)

ASTM F603-00 Standard specification for high-purity dense aluminum oxide for
medical application

ASTM F648-04 Standard specification for ultra-high-molecular weight
polyethylene powder and fabricated form for surgical implants

ASTM F748-04  Standard practice for selecting generic biological test methods
for materials and devices

ASTM F799-02  Standard specification for cobalt-28chromium—6molybdenum al loy
forgings for surgical implants (UNS R31537, R31538, R31539)

ASTM F981-04 Standard practice for assessment of compatibility of biomaterials
for surgical implants with respect to effect of materials on muscle and bone
ASTM F1044-05 Standard test method for shear testing of calcium phosphate
coatings and metallic coatings

ASTM F1088-04a Standard Specification for Beta-Tricalcium Phosphate for
Surgical Implantation

ASTM F1147-05 Standard test method for tension testing of calcium phosphate and
metal lic coatings

ASTM F1185-03 Standard specification for composition of hydroxylapatite for
surgical implants

ASTM F1264-03 Standard specification and test methods for intramedullary
fixation devices

ASTM F 1586-02 Standard specification for wrought nitrogen strengthened 21
chromium-10 nickel-3 manganese-2.5 molybdenum stainless steel alloy bar for
surgical implants (UNS S 31675)

ASTM F1609-03 Standard specification for calcium phosphate coatings for
implantable materials

ASTM F1612-95 Standard practice for cyclic fatigue testing of metallic stemmed
hip arthroplasty femoral components with torsion

ASTM F1714-96 Standard guide for gravimetric wear assessment of prosthetic
hip—-designs in simulator devices

ASTM F1801-97 Standard practice for corrosion fatigue testing of metallic
implant materials

ASTM F1820-97 Standard test method for determining the axial disassembly force
of a modular acetabular device (reapproved 2003)

ASTM F1873-98 Standard specification for high-purity dense yttria tetragonal
zirconium oxide polycrystal (Y-TZP) for surgical implant applications

ASTM F1978-00 Standard test method for measuring abrasion resistance of

metal lic thermal spray coatings by using the taber abraser
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(53)

(54)

(55)

(56)

(67

(58)

(M

(2)

©)

(4)

®)

(6)

M

ASTM F2003-02 Standard practice for accelerated aging of ultra-high molecular
weight polyethylene after gamma irradiation in air

ASTM F2009-00 Standard test method for determining the axial disassembly force
of taper connections of modular prostheses

ASTM F2033-05 Standard specification for total hip joint prosthesis and hip
endoprosthesis bearing surfaces made of metallic, ceramic, and polymeric
materials

ASTM F2102-06 Standard guide for evaluating the extent of oxidation in
ultra-high-molecular—-weight polyethylene fabricated forms intended for surgical
implants

ASTM F2131-02 Standard test method for /n vitro biological activity of
recombinant human bone morphogenetic protein-2 (rhBMP-2) using the w-20 mouse
stromal cell line

ASTM F2384-05 Standard specification for wrought zirconium-2.5niobium alloy
for surgical implant applications (UNS R 60901)

3. FDA 510k 4 & > X BE:&
Class I Special Controls Guidance Document: Hip Joint Metal/Polymer Constrained
Cemented or Uncemented Prosthesis; Guidance for Industry and FDA
Guidance Document for the Preparation of Premarket Notifications for Ceramic Bal |
Hip Systems
Guidance for Industry on the Testing of Metallic Plasma Sprayed Coatings on
Orthopedic Implants to Support Reconsideration of Postmarket Surveillance
Requirements
Guidance Document for Testing Non-Articulating, “MechanicallyLocked” , Modular
Implant Components
Guidance Document for Testing Orthopedic Implants with Modified Metal lic Surfaces
Apposing Bone or Bone Cement
Class I Special Controls Guidance Document: PolymethyImethacrylate (PMMA) Bone
Cement; Guidance for Industry and FDA
Updated 510(k) Sterility Review Guidance K90-1; Guidance for Industry and FDA
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The true measure of wear Linear wear relative to osteolysis
Wear must be evaluated in terms of it’s clinical 0ccurrence (mm/year)
relwancfi. S;:ara;ir::lprna?: muﬂﬂa;";:aua mﬁ :l uﬁ:?ﬁ

suggested a threshold level for ody's

reaction to particulate wear debris. The 0.5 m’m&jm“m
threshold level was measured as a function 04

of linear wear per year, measured in millime- 03
ters. In a review of over 2 400 acetabular 0.2
cups, Dumbleton, et al, concluded that a1
osteolysis was more common when linear

wear exceeded 0.J7mm/year and rare when

it was below that threshold.! Chrstiansen®

There are no new bearing materials

Several individual brands of alternative bearing surface materials have recently been introduced with fanfare. In
reality, there are no brand new bearing materials. However, significant gains have been made over 20 years in the
evolution of metal, ceramic, and polyethylene materials and their respective manufacturing processes. The surgeon
now has several bearing surface materials to choose from as alternatives to conventional polyethylene.

Comparison of wear rates Comparison of wear rates (mm'/year)
Due to improved materials and processes, wear rates mmﬁmﬁ“ﬁmﬂ

were reduced by 50-60 times in laboratory testing,'*
when alternative bearings were compared to first
generation polyethyleng®

Metalon _  Matalon
Longewity  Conventional
Highly = Pabyathylene
Cotamic-on-  Matalon.  Crossiinked
Coramic. —  Matal — Palyuthydena

= 2 B B B B B A

Altpmmtive Beanng Suffaoes

The Journal OF Boner & Joint Surgery  August 2003 Vol.85-A No. 8

Zimmer

Table 3 | Hip Simulator Wear of Various Bearing

: —  0.2mm FEOEEE
Combinations*

Bearing Combination Wear Rate
(mm?/million cycles)

Cobalt-chromium,/ polyethylene gamma 46.0

sterilized in nitrogen
Cobalt-chromium,/UHMWPE sequentially 13

irradiated and annealed
Cobalt-chromium/cobalt-chromium 20
Alumina/alumina 0.1

AN wesr measrements were made o fifg faint simufator with crossing path motion. A

physiologic Mading pattem (Paul curve) with & maximmum fozd of 2,450 N-and minimum

Ipad of 150 N was anplied. The armangement of components was anatomic with the cup

placed supenor to the arbiciating femoral companent. Frequency was 1 Hz Alpha fraction

bavine calf serurn was used as the fjaint fid, Weight loss measirements were made for

;mmmmummmmmwmmmnm
Arngs.

Orthopaedic Knowjedge : Update Hip and Knee Reconstruction 3
P338 American Academy of Orthopadic Surgeons
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[ ik : S.Nishiguchi et al.,The effect of heat treatment on bone
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