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The vascular mechanical parameters are important indicators for human vascular and they play important roles in
clinical research. This paper developed a new vascular mechanical properties testing system. This system not only
realizes the tensile rupture test in one dimensional, but also the reciprocating tensile test for vascular, which provides
more comprehensive experimental data and theoretical basis for the study of human vascular. The system consists
of three parts: the mechanical platform, hardware circuit and upper computer system. The mechanical platform
transforms the rotation movement of motor into linear movement via the structure of ball screw. And the ball screw
and tension sensor are connected, which is used for mechanical data reading. The displacement data is collected by
displacement sensor. Experiments show that the accuracy is better than 0.292%, and could meet the demand of the
testing of vascular biomechanical characteristics.

vascular biomechanics characteristics testing system, tensile breaking test, fatigue properties, reciprocating tensile test

AW F3 AR AR S, E I S — e I LA S A
SOREDT A, HEAT NARIALAE B9 4290 122 250,

HRER Y 2 MT ANERERERA w2 0,
MR SR 2 N RPREA BN KR,
MR R E B R A B — T &
R (HREE MRV A0 g, R T2
PR B EOR MR R, H RTE NS EEMN
MR AR R, RS T TR,
XA AL S R AR A E B A B, T
INEREKR, e A RAMETLE; JTHEMRT)
S B8 E AN B AR B3 7\ A LA K g 555 A L
WRGREAE: FH HAX A AR AR AN &) 5t

A IRT MR I 72, H i
WU RUMIB KRS, LT T AR

R 2016-05-25
FeIiH . E PR ETE %) (2014DFA31230)
WfEMES: K], E-mail: sk_1417@163.com

9 NP IS RIS 4 S 56 5t A A B il o
L ARG

ARG M =04, wSENAIm-rE, BT
FPGARRE {0 12 L s S B5d AL PRAR A . =FB 0 A
Befr, SEBLLATRIIAE: Jofes I A sl SR pH Al e 43z fep
35 XFI HLAEHE T ) SE AT s R AR I ML 2 A% Y
SEIPASIN s XA RE AL S s SEIAE R ST
MRSE IS5 . XM AT FE A DL & i
WS UM RETE s BUMLE I 5 B
50 BARRERGRIFIIE: BAEEHIRIFTIESE

AR TR G T ZEGE A HE [ A LR

WU & 8 IR BR 22 AL 454, R bRy e d% iz 5l
o Egizg, NIRRT . R
LSRR AR I A0, TSI 550



Chinese Journal of Medical Instrumentation

o ¥ @EBELL o
nE5 Wi

2017415 518

ELLHLBIE

L ‘

il

R
#i
I ‘

FPGA

i

Hmu MPWM
‘*)me ‘ ‘@HLEWZS ‘

B L MR AR SEASHE

Fig.1 Structure diagram of testing system
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Fig.2 Scheme of tension forming system
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Fig.3 Structure diagram of screw and slide platform
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Fig.4 Picture of tension forming system
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Fig.5 Picture of 3D mechanical platform
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Fig.6 The fixture of vessel
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Fig.7 Picture of the mechanical platform

T A TR T RO AL -5 RIATLAICR 5 T DAY
AU &, SEEU i MR T A — 4
RSt SRR IR, R BRI T AL B DA SS
P MY 2R SR W R I B TR fit
PG BL R AN SR A -

3 WiRGBEIRIT
3.1 HEIIRENA

ASCRF BTN R SU R L B A A AR (5 5
ACPRHLEE . ADBERAERER ., (AR IIRLS . $0
WIS, B HI bR . FPGA K HAH ¢ it B Ak bk
o BRI G EAMISE B R B IR
RULEE ] S AR . BEAAAE & AN S T o

B
‘ 11@%2&5 ‘ Jtaghnl

BEE Gt ) B R A
AD7655 16HZADELH
Helh AR e
fk
EE&W!&W

FPGARCE )7
EPCSA

ASHEM

SOMA AR

EI8 AT FPGAR IR RETAE (R T HE AL ]
Fig.8 SCH of hardware circuit based on FPGA
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Fig.9 SCH of sensor conditioning circuit
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Fig.10 SCH of motor control
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Fig.11 SCH of different configuring process
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Fig.12 PCB and picture of hardware circuit
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Tab.1 Experimental data of system calibrating

IR ERIV) V) [ Em2V) | o) [FEMEV)
0 0.109 0.112 0.108 0.113 0.110
5 0.582 0.583 0.581 0.581 0.582
10 1.057 1.059 1.056 1.060 1.058
15 1.528 1.529 1.525 1.528 1.527
20 1.992 1.993 1.989 1.992 1.991
25 2.458 2.459 2.452 2.454 2.456
30 2.921 2.924 2917 2918 2.920
35 3.382 3.387 3.377 3.381 3.382
40 3.847 3.853 3.844 3.844 3.847
45 4.308 4312 4.304 4.306 4.308
50 4.774 4.774 4.771 4.769 4.772
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Fig 13 Fitting lines of tension calibrate
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Fig.15 Waveform of 1D tension rupture
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