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(a) The front view of the (b) The bottom view of the
opening process of the closing process of the
inlet valve outlet valve
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(c) The top view of the (d) The front view of the
opening process of the closing process of the

inlet valve outlet valve
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(e) The front view of the (f) The bottom view of the
closing process of the opening process of the
inlet valve outlet valve
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(g) The top view of the (h) The front view of the
closing process of the opening process of the
inlet valve outlet valve
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Fig. 1  The force schematic diagram of the opening and

closing process of the single-arm valve
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Fig. 2 The structural schematic diagram of cone valve and

plate valve
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Fig. 4 Rotational symmetrical and spiral shaped valve
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Fig. 10  The relation between voltage and pump flow when
the arm width of the symmetrical valve a =
0.5 mm and the arm width of the single-arm valve

a=1.0 mm
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Fig. 11 The relation between voltage and pump flow when
the arm width of the symmetrical valve a =
0.4 mm and the arm width of the single-arm valve

a=0.75 mm
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Fig. 12 The relation between voltage and pump flow when

the arm width of the symmetrical valve a =

0.3 mm and the arm width of the single-arm valve

a=0.5 mm
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Fig. 13 The relation between voltage and pump flow when

the arm width of the inlet and outlet of the sym-

metrical valve is different and when the arm width
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the same(i; inlet valve;o: outlet valve)

T B AR R HLOK (ai=a, = 0. 8 mm) B 2% i &=
1. 635 &4 o

M GE a<la, B ORISR O Y
TR E N 0 R ORI E T
1R i B B PR s O DAY B SR A 1L 28 O o 4
Ko M ai>a, BP0 A& KT H O R
it DU 0 Ak IR B R A e T AL T HE R B
R VAT R FE AR 5 KT X A R R 08 T R RO
A O A, T A v DA T 3R A S M ) T A o T L
w1 TR0 300 1 A4 B /D i DA S R B O . PR
PO e e B e s W o R N [ =y N = B 1
() Bsf P9 2 3k oo LA 1 R 9 K T 8 R B Y

==
Eiiwik K.

6 ZERIF

JE T i B R UEE £ 0E 1R R A O ORI A Y
EHE BT T R IR IR A G2 3 ] Be AE TE IR
Ji R G DA S 1) g 0 VR P 51 Ak 1 R A AR T AT
UL I B B A R I S B xR DU R (R 46
B o I T X 12 1 AR 152 T X ik MR T £ T I P L 52 5 AR
Joi s BEAT TR I ST e X B OBURE 1R A B ) 2F 4y
BT I 0 b 2 A7 2 i 1 O R A R AT S L AR T
6 B 8 @ 1 X R R E 2R O 1R N s F S AR AL R
S R RE AL AT B IR 5 R SURS I 1 1 S B
Xt 98 2 B0 ) IR

I A5 R R W AR R 220 VB
10 HzBf B 98 a 24 0.3 mm i 1) 00 R 18] Hs H 26 i 1

UL O B vy 5 AP NS PR DU R R O R L 2 A A
T G B BRI R 1. 25 %~ 2. 84 s X AR IR
ZR S O R A ] AR ) 9 e O TR S A ] Y 2
Ny

itk HE % o >a, RMERT a<<a, BHE
Mt .

Bt X 1R 45 F B 2 i) A Al o 2 i ) R ) A
T EE AR I 5T L 08 T B AR 2 R T R A5 A
Lo RS2 03 X fi P R AR 52 L AR AR B AR Y
R

z % X ik

[1] Spencer W J, Corbett W T, Dominguez . R, An elec-
tronically controlled piezoelectric insulin pump and
valves[ ] ]. IEEE Transactions on Sonics and Ultrason-
ics, 1978, 25(3) :153-156.

(2] BOER.HER FFATHL, 4. 7451 24 & i ik 5 51

BRFFE LT AR 2 TR RS AE . 2004, 21(2):
297-301.
Kan Junwu, Yang Zhigang, Tang Kehong, et al.
Pumping performance of a new piezoelectric pump for
drug delivery[]J]. Journal of Biomedical Engineering ,
2004, 21(2):297-301. (in Chinese)

[3] Xia Qixiao, Zhang Jianhui, Lei Hong . et al. Theoret-
ical analysis and experimental verification on flow field
of piezoelectric pump with unsymmetrical slopes ele-
ment[ ] ]. Chinese Journal of Mechanical Engineerin,
2009, 22(5):735-744.

(4] BRAEME, SB% 00 BB S5, N A S5 40 B 1Y) 00 4 e

T B i R e v A2 1 JR B R I e () . LA AR 2
R, 2010,46(24) :143-149.
Zhang Jianhui, Guo Zongxin, Huang Yi. et al. Theo-
ry and experiment on the soft texture and conning
shaped single valve piezoelectric pump with different
interior and exterior taper[ J]. Chinese Journal of Me-
chanical Engineering, 2010,46(24) :143-149. (in Chi-
nese)

(5] S, 4 &N, X155, 4. F A 22 5 01 o i i) DG L 7 vk
L] 4R 3h i 52 W, 2013, 33(S2):33-36.
Wu Yue, Yang Zhigang, Liu Yong, et al. Study on
the performance optimization of check valve in piezoe-
lectric pump[J]. Journal of Vibration, Measurement
&. Diagnosis, 2013, 33(S2):33-36. (in Chinese)

[6] Hu Xiaoqi, Zhang Jianhui, Huang Yi, et al. Principle



1032

£ N

w5

iz W

597 %

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

and experimental verification of caudal-fin-type piezoe-
lectric-stack pump with variable-cross-section oscilla-
ting vibrator [J]. Chinese Journal of Mechanical Engi-
neering, 2012, 25(1):128-136.

FASE AT, RER R AR AL AF. WIS 45 4 1 2 B L 3L
AT R AR SE B B S LT, R 3 K 512 W, 2015,
35(3) :476-480.

Hu Xiaoqi, Fang Yamin, Zhang Ruihua, et al. Exper-
imental study of caudal-fin-like piezoelectric -bimorph
valveless pump with flexible-rigid structure[ J]. Jour-
nal of Vibration, Measurement &. Diagnosis, 2015, 35
(3):476-480. (in Chinese)

Fukazawa H. The research of piezoelectric pump[ D].
Yamagata:Japan Yamagata University Dissertation for
Master’s Degree,1997.

Ito M. The research of piezoelectric pump[ D]. Yama-
gata:Japan Yamagata University Dissertation for Mas-
ter's Degree, 1998.

Suzuki K, Fukazawa H. There search of piezoelectric
pump[ C] // Proceedings of Northeast Branch of the Ja-
pan Society of Mechanical Engineers, Lwaki the Local
Courses Lecture Papers. Sendai: Japan Society of Me-
chanical Engineers, 1997:193-194.

Suzuki K, Suzuki K. Nakanishi T. The research of
cone valve piezoelectric pump[ C] // Proceedings of So-
ciety of Japan Design Engineering Northeast Branch,
Yortheast Branch. Yonezawa, Japan: Society of Japan
Design Engineering,2000.:16-17.

Frghorb, DEVL W SAME AR, 5. B R IR ], X
RHAR GRS, 200003) :38-43.

Yin Zhizhong,Pen Jiangtao, Hu Weilin, et al . Cantile-
ver micro valve [ J |. Instrument Technique and Sen-
sor, 2000(3):38-43 . (in Chinese )

FRICHH R A N 45, 3k TR TR I Y R e
FMIRM LT ] LA 548K, 2005, 24(10):
1181-1221.

Cheng Guangming, Liu Guojun, Yang Zhigang, et al.
Experimental research on piezoelectric micro-pump u-
sing cantilever check valve[ J]. Mechanical Science and
Technology,2005,24(10) :1181-1221. (in Chinese)
B RACE L AR OG . R OT S R 2 v 2R SE 6 BT
Fi[J]. JEH 548, 2006, 28(5):594-597.

Zeng Ping, Lin Jingguo, Cheng Guangming. A study

on testing for micro piezo-pump with integral valve

[15]

[16]

[17]

[18]

(19]

[J]. Piezoelectectrics & Acoustooptics, 2006, 28(5)
594-597. (in Chinese)
INBEEE A A TR X BEIs, . RS RS B R R
Jeti PR REME ST LT ). JesA K # TR, 2006, 14 (4).
648-651.
Sun Xiaofeng, Yang Zhigang, Liu Xiaolun, et al. Per-
formance research on piezoelectric pumps based on ho-
listic opening valve and cantilever valve[ J]. Optics and
Precision Engineering, 2006, 14 (4).:648-651. (in Chi-
nese)
Zhang Jianhui, Wang Ying., Fu Jun. et al. Develop-
ment of piezoelectric pump with valve[ J]. Transac-
tions of Nanjing University of Acronautics & Astro-
nautics, 2016, 33 (3):260-273.
FR T X B . BRBE 4P 1R R R A B S S i
WWrIELI]. BB LA 23R, 2016,52 (20) :144-150.
Wang Ying, Zhang Jianhui. Liu Ruifeng. The Theo-
retical and experimental research on the piezoelectric
pump with helical linear shaped valve [ ]J]. Chinese
Journal of Mechanical Engineering, 2016, 52 (20):
144-150. (in Chinese)
FR IR ANE. TR S B0k R E 28 B 1R T R 2 1 g
WL ] PR3 R 52, 2017, 37(4):800-806.
Wang Ying. Zhang Jianhui. Influence of valve parame-
ters on output performance of spiral linear valve piezo-
electric pump[J]. Journal of Vibration, Measurement
&. Diagnosis, 2017, 37(4):800-806. (in Chinese)
Ham Y B, Son J J, Park ] H. A study on the small
size PZT pump for cooling water circulation[ C] // In-
ternational Joint International on Sice-icase. Bexco,

Busan,Korea:[s. n. ],2007:4126-4129.

E—1EEE N EH L9704 11 H
AR R AR, A RS
HonT B8 E 2208 I [ H 5 Lk RE Y B2
M ) CCHLAR 2 2 4 92016 4R 56 52 556
20 WD S 30,

E-mail :450966011@qq. com



>
i)

(o2}

&

+*

B A X RRIR R LY IR T HL R BT S

1033




