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The series of YY/T 0987 standards converted from the corresponding ASTM (American Society for
Testing and Materials) standards regulate the marking medical devices and testing methods for passive
implants in the magnetic resonance environment. Along with the advancement of scientific cognition
and the development of technology, the ASTM continuously amends and updates standards. This article
studies the new version of ASTM standards and analyzes the advancing parts newly added as compared
to the current YY/T 0987—-2016 standard and eventually pinpoints some problems that remained to be
solved. Except for the standard for image artifacts, this study found out that other standards had also
been constantly updated, such as the standard of ASTM F2503 for marking medical devices extends its
referenced documents and adds some ISO standards in, meanwhile, the test method on magnetically
induced displacement force, radio frequency induced heating and magnetically induced torque also
had been significantly adjusted and improved accordingly. This article recommends that domestic
standards need to keep pace with the latest edition of ASTM F standards and to supplement new
research achievements timely, just in order to provide a better normalization, guidance and support to the
development of Chinese passive implants industry.
YY/T 0987, implants for surgery, magnetic resonance compatibility

Wi H L. 2021-09-13
i fifr: Jt5, E-mail: gavin-y.yin@sgs.com
WIS B/, E-mail: xiaomeiwu@fudan.edu.cn



Chinese Journal of Medical Instrumentation

o FBESBESL o
HES MR

2022 4 46 % B 4

ES

SR L B R A TC B R A . AL R
SR EENRA, CHRAEENZRIEER
AR, FEWIR BARRIE I . FE E N =KETH
W A K00 & e, AR A B = Ak B = A 2
W . FH AW R IR T Ry 4 )
BGIERT T Z R0, BB AT 2 i
ERIT R B MR . AR, FRZE BT T
+ 2 REHPE (magnetic resonance, MR) &
FIFEA K EIT 2 . . T8 S AR
W K e, BRAn et AR 4k A T &
PIFARIIE . fera L R IIhriESE, HpEE
M54 (American Society for Testing
and Materials, ASTM) % 7iHJASTM F2503,
F2052. F2119. F2182. F2213F 4% Jo ikl
g G S AR A AR D S E B A2
EPE (Food and Drug Administration, FDA)
PNNATTEE, A HE D M FDASE A v
W BERR BE S AT IR -

TE 0 E BT g s E A A 2, JRER
MmN E . KRS AR 2
g DM EI ST (B ARRATE S
ZASTMAH KARME, JLRIEAGE R T bR
HEYY/T 0987 (HMBEHMEAY) #EILRARENED) » %
RIWRHET 20164 IE X KA, HHESH I —
1EBsr: Zabpics 23 BEEAE 1A
FER 3 RGBT ED 4
Gy BHRSEGALE Y 5 BEBUHE
I

YY/T 0987 F 5 br it 1) 56 1358 70 KL 1 T3 4
#EAMRIME ) BRI 88 EAnC ik, e T

PRI B R LR A MR TR A T B KU PPk I K5
520 4L SEA BRI B TR T BHAREL
PRI SO AR g e ik 2 A R A i 563
TR M AN T B R IR R Oh 52 R
WA AN EAY) A g Fe 4R 15 m G R A
JSORRIIF7 v

BREERAHB AR, R RIEFTESZH
A . FE20164E 1 E LAY Y/T 0987 &5 i ife
2, HZ XN ASTMZRSIBRHETTE AW E A
FEHT, ELRE X ANBIE A R L R A ) o AR
& WG Z AR AT T RINUELT, A
5 2 SMEHE ARG IR AN E R 517 &
. HAE, YY/T 098745 4 AR S ik PR X 24 &
11, SEHRASTMEREFTEZ R . AT 1
ZEFIATAMT MR, DUINBERXT SMEHE A
PRAAA RATMESH R AR IR R, FT
E . PSR ZFIE, 7= me s
ik BRSNS %

L RIKIER

RIUFIRAYY/T 0987 2 FRiE S5 ASTMAH K
T AT B 175 19 DA X ASTM R 31 2 & 771 4 B 8T i
A, ASTMAH KFRUEH FRASTM F2119E1% th 5
TEAEER A T20134F B b e JG RAEBIT 41, Hi
DU BRUEIS 0 T AR B %

MR AR KA TR B ] L, ASTMAR
WO HRAS 5640 R SO IRAS, T T2
104E 254 . ASTMGBT AR BE N T 3 4F e i S AR e
BRI G RARM R BACR, F LIk
EUE T REHFEIFMEHE. B EEN M ASTM
PERE &1 G C 2B BT RAI 2R LR B, A
SIRE AR, AEFEE N IMEHEA Yl K g 2

F1YY/T 0987 AR HES ASTMAR S ARIE B JUA KT . % 7

Tab.1 The correspondence between YT/T 0987 series standards and the relevant ASTM standards
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B YY/T 0987.5—2016 ASTM F2213-06 ASTM F2213-17"" 20174E10 H
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Fig.1 Two standard phantoms

B DA EIRIS HERIEIT 4, ASTM F2182-19¢2
HHRIE “ R ARG URERET
ST AT SR . WINARIE “AT” Fm SR
PGB T BT 68 SR A I T R
SARMEM AR, Fe & IARE MR T 99 52 52
{H. ASTM F2182-19e2 AF-LAMKIE 4 5 I SAR
(AR I B IR TR SR IR S5 5, T2
Wi ST RS R BES ARG/ ST SRR . AT
B NAYIRTE, BIATY (SAR ADBRAT/(|E||>AD), DA
WFRAERE AWIFESHIA FROIET e . TR T
FEIMEAE T IR (8 AMRUZR 55 -5 51 590 91 0o 485
RIS, MRS REE, AEE R
2.5 BEHEIRB S

W AE. SRR R R A 1R
SRR A, BN R e B 5
J7 1 — BB I, AT SRR A 52 B S AR RO /R
A, HRIAREECHAE . BECHE T RS BURE 1
IR A RS . TSR
TERERNBUAZ) , BT,

YY/T 0987.5—2016 /747 7 —Fp 4 XA X
By 8 i BOCHLAR B9 2 B, %O A
HAE T MR R ) A ER . BRI AR DA
R, WRERSHB. X T 3L 5
RN EST 2R, % EASARE.
ASTM F2213-17Fx 45 e Bl % 4h,
G T AR R T AR 0 B R B
PATE WY AS 7] 1 B 7 2 k. 451 AL ] R 2
T8 G SO AR INE AR IR R © BT R EUL
% J1M)TE Y (calculation based on displacement
force measurements) ; @ &#:{% (suspension
method) ; QfLEEEFEHEYE (low friction surface
method) ; @F#7E (pulley method) ; ®OFH
¥ (torsion spring method) . H 1, I
YY/T 0987.5—2016—%. i AR a4 ik
SR

(1) BT 0T E

RIEFILITTHE GFEILASTM F2052-15Ff3%
X.5) , BB E R, SHEUIE TIF,W2

A BRI K AR
AL (7
Tnax—
4VB

X MOWHEAYRIREALIRIE, VBRI
FIARAL BAL R S (BB . i,
REECALAZ 1A AMAE AR AL SRR, w] T
AR B

(2) B,

B LA AY B TMRA G PR ALY
b, BUERAMIRIE R, WEHEAYR A
e 2 SR XS REs . HEREERGHEA
YA e R R, MOS A ERRECA (B AR
AN ADEAE AR . 2, NIZRIRGER
R I AT AE B A BT

(3) REEHFHE-

FHEAYET—MREEER-FiE L, R)ETH
BEAEMRAG H SRR AL, B A Y,
IR JE LSRR A A e 5% 85 13 7 Il R A ia
2o WITIAR RS B SRl AR



Chinese Journal of Medical Instrumentation

o FBESBESL o
HES MR

2022 4 46 % B 4

) 2 B X AL 00 P T 5 Tt o AR BB 4 g LR BR
o #FFAREMLER BIRE A BIHESS, UL IARE AR
/NTEEBEIHIAE; BN, BEEUHAERR, FEHH
HoAt gy i — 25 A

(4) W\ieik.

MAWEEE— e G b, %G
T2 e S A& S A IE . RHAEAY 5%
BHETMRAEAGHFIFLEI 0, SERE
T B AR IER: , e i R E. K5
BBREAY, ZHEE K. HAHRARDE
HO 7T B KR B 25 5 18 e R TR B U E R
AR AR . WA VE 2 AT 40 77 =K fE—
BT, MERHERRER R, 5.

TEASTM F2052-15032 48, #EEGHAER)
R AR N T E O R, 2 A2 3
FREFEMN Vs . LR ERS, SFINA A
eI, 7R BOPAEAEA YR B K
AN, SR BEEGE B A AR T v

HAbZRS F, ASTM F2213-17 1.3%7 B
e, SIS B S TE AR E BT
fhYERE P ; H7.2.190 R E], T|HEHRRNE
W, A HEMFEZ . RIELEEX4FE
B, T B B LB ERE 3 P oK T By
WA=y nAIB, BIFZ ARl ARTHIR, %
BlRAKZEL m?, 1615 TIEREA T, KRR
HIEACA23X 10 N'm, RS2 75% & FLf Y
o, FHoEA RIS 5 Z e 2=
P RIS 2 A AR A 25 T = AR )N
REAE, ORI IR, AR, EF
TRBEOLT, A arks o I 2 PR 3 X 4L AR Y T
Wk, E R EARSE S, 5B
. e 5 RS

B X AR IR R AR, X A
A Wi I PR e A PR [ B b v AT T 558
PATE W AT L % R AT sk . MYY/T 0987.x—2016
R, BT SR AR R A 2 Prbm e B i) 12
iT. e N

JREASTM F2503-20%F MR Z 2 FR i AU T

A ERp/ MBI EHX “MREMFZE” Wi
T ANTERMETT . i TISO TS 10974fJHH KN
7 FECRIGE N TASTMERER L, BT
ES| R Aazopi 7 W T N e P B £ ST 4
IR B ARG EAE B, A4 T TG
FIRARA PRI H . B L EARC R
BRI, IR T B R R 2 AR AY
H#. ARERBEIT, R T HAE R SO
AP, SRR A R A TR R

THR PG
RS EH

v

g5

HA R E

P2 R AT A I o AR

Fig.2 Flow of magnetic induced torque testing
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Fig.7 The comparison of the results of self-tapping force measured at
different axial force increasing speed and screwing speed
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