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Feasibility of finite element analysis in the application of quality
inspection on implantable medical devices
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Abstract; For implantable medical devices, traditional mechanical property testing is achieved by mechanical tes-
ting devices, while such method is lack of pertinence during sampling of series of products, and also time-consu-
ming during experimental testing. With the complete development of finite element analysis (FEA) techniques,
introducing FEA to quality supervision and inspection will become a scientific method for saving resources and
time, and also improve the pertinence. In this study, the creditability of FEA in application of highest risk sample
selection, failure analysis of marketed products and auxiliary optimization of fatigue test testing was verified
through case study and experimental testing. The feasibility of FEA during implants inspection was illustrated. In
order to ensure the accuracy and reliability of FEA in the application of implants inspection, the essentials of es-
tablishing related finite element standards were proposed.
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Fig.1 Goodman diagram of serial coronary stents with different specifications (a) S standard, (b) M standard, (c) L standard
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The actual typical case of proximal humerus bone plate

fracture (a) CT photo, (b) FEA stress contour
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Fig.3 Fracture testing of a serial of 316L stainless steel plates (a) Four-point bending fatigue tests, (b)Fracture photo
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Fig.4 Stress contours of FEA for a serial of 316L stainless steel plate and its minimum fatigue cycles

KSR R T 257 i SRR RS A T
TZHEER A RO E— E R T R B AL A
e MR 57 R0 (A B 1 AT BRI o0 7 il B 45 0 Ak
72 A ST A I P A BB RS I R
S PEREIR R 2 I, 3 A BROT X 7= it A7 98 5
ST, AT LA AR v R, i G R I R o
NT190 93 BRSNS Al A BT il i 225 58
BEA FROTHE 57 58 B 20 A, O BB $ 58 A IROT 7 AT i

i, iU Is b o i e R A SR A T A

4 ARTEMNTERELHLEERXE
=1

s

R AT R TT BT A AL A RS I ) — e B
FBE AT N A5 s R RE TS AL A A R
TCOM TR (AN Abaqus, Ansys 25) 11 4 FR OG0
LRk A RIS, b T A FROC 2 Hr 20 BRI U S8



HEL, % MAFRTEMNENSWHATTITES
HUANG Jia-hua, et al. Feasibility of finite element analysis in the application of

quality inspection on implantable medical devices 5

BCE CPPRHRRIE 2 26 A AT i 0 25 ) BEA T AT
b, SRR A BROC /AT 4 2R B AU S bR i, AT
TRAEA FRIT o B 4 R A HER RN S50 . 1 T[]
Pl DI RE IR PEAN R, HAs SR E AR, TR
AN RIS 5 it i) 7 AN ] R B A7 BRIT 2 B e, i
T EER . ERE, HXF SR m AT &)
M SR A BROC ik th TR ™, A A T
ASTM 5214 HrifE, FEWBRA T ASTM 5214,
KA T YY/T 08592011 i, JFXf iz 8y B 42 ) 1L
SR Z ISR T Rk ZOR R B RLE , £
5 T LIRS BERHE R B 25 1F ML BR | s
3005345, AP AT — U S B AR AR 3o 45 5 A
SO o A E A BRI T AR I I 3 80 S R
Fr8—Ak, TEI S 28 T 1R S5 A
4.1 MRS

AHITFELE A BRI AT A 84 WSl 23 S 451, 552
B IIE 1 AN [ S A0 PR B X 4 S8 LA SR B 4
FAE LRI o BEXTHE A R 2R 90 6w 18 S 2 (T8
JE 864 pm) , fEJEJE E AT T ANRZE AR K23,
I3 3.4.5.6.7 2. WHEHERKR TN, LK
FEIZEON S J2IT IR, e R T 0 W R 45 398 T8
T, IRRIRIEN 2.7% ,3 A4 JZIRZE N T 7% (W
KS) , MO9S T8 1 4 Js L8 52 20,5 )= M
FEATE PRAIE TS T B2 A [+ B e R R Bl 1 3R L
AR T PR UEAT BRIT M Hr BRI X 44
6 B 2 BT S AR OGP v, AN BIF SRS S T2 S A
TRJRE B SR AT BROT A WA S (I JZ 58

a; 800 e »
710 697
~
= 700
E
H 600
K
S 545
500 1 1 1 1 1
3 4 5 6 7
972

5 Wig3~7T ERREM NS FHRAE
Fig.5 Maximum principle stress results of the same stent model

with 3-7 layer mesh
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Fig. 6 Maximum principle stress results of two different mesh types
(C3D8R and C3D8I) of a metal stent model with four different

mesh densities
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