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Fig.1  Model diagram of a buckling plate type high-static-

low-dynamic stiffness vibration isolator
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Fig.2  The prototype of buckling plate

type high-static-low-dynamic
stiffness vibration isolator
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Fig.3  Loading diagram of a WDW 20C microcomputer-

controlled electronic universal testing machine

�u=K×�II¤®³d¤��g�ÎÖ'
¥zç，.t ＷＤＷ２０Ｃ º�qv�wÆjÉ=�
n¤��st®HféÉ=，féo�o ３ ��。
２ １ ２ É=~�v}

C¼��¬bHUÖ3b�#�o ４ ��。Y
o ４ lÃ，�¤�féÊ.，HUÖ3�#ñS©
O，d�¾¤.féÿNWU×�¯I¼�， =
uULb(Ö3，[�#�¤¢£¸/.，-.Æ
jÉ=�féÿU×�¯Ip¼�，¡×�¯IÈ
W =o'¥，[�#>¸/¬¢£©ÕbÀÁ
�，×�¯Ibo'¥�³uJt，wo'¥ë´
×��b`c{`c。�W-Í«Î ５ ～ ７ ｍｍ .，
#çúÝbì'¥U×�¯Ibo'¥NÇ，¤�
�bHUÖ3b�#S�u��b©Ì��，¯�
àÎÖ'¥zç，>{=Ku×�II¤®³d¤
��bÎÖ'¥zç。¤��S�ÎÖ'¥zçú
Mbü¥É� ２ ｍｍ¶·，�o ５ ��，�úMü�¤®³d¤��b®©�ÖóÌÝúM。

n¸¹¤��bHUÖ3q[�#st±R，F¬R2�#，ülF¤®³d¤��b'¥�
#，�o ６ ��。Yo ６ lÃ，�g�ÎÖ'¥zçb ５ ～ ７ ｍｍ Ö3«，¤®³d¤��b'¥|
ÎÖ%Kwv¼ÝÎÖ。{� ２ ～ ３ ｍｍ Ö3«，¯�à×�¯I'' =o'¥.，¤��b'¥
ñ�SµiLb#O，ëOhà�S©WX¸»ènæmbÉåµx，[éÊ{c.lj*�=Ãº
ðd，×�¯IUæmbUzµ0¦Á，[N¬{céÊ.þÿ�=�d；»èUßg±GL¼«µ
0iL|×rôõb。

�¤®³d¤��®©�ÖóÌÝ，¤��g�î`bÎÖ'¥zç，N ®©�ÖóÌÝb'
¥�#oñ�SÝ�ñT#b[#，�o ７ ��。d�#çúÝ��bì'¥U×�¯I =bo'

·１４５·



ÐÑc++Ò （()*+Ó） ! ２７ "

ｈｔｔｐ：／ ／ ｘｕｅｂａｏｂａｎｇｏｎｇ ｊｍｕ ｅｄｕ ｃｎ ／ ｚｋｂ

¥�©�Öó'`ðm，{ìé]�÷ÂY#çúÝ¸ìÕ。

! "#$%&'()*+,-./0+12345!5
Fig.5  Relationship curve between force and displacement

near the balance position of high static low dynamic- - -
stiffness vibration isolator
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Fig.4  The relation curve between force
and displacement of vibration isolator

measured by static test
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Fig.6  Stiffness curve of a buckling plate
type high-static low dynamic- -

stiffness vibration isolator
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Fig.7  Stiffness curve of static balance
position of a high static low dynamic- - -

stiffness vibration isolator
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２ ２ qQwxÐON
２ ２ １ É=©ÌxýÁGÆ

�uTG×�II¤®³d¤��b³¹¤�P�，NU#ç¤��stU{，òÙ�o ８ ��
b�dÉ=Ì。µY#��[�=��=�dI�，)©Yik�c�nI�st�c，¹I�CØ
Â¨��，>{n.Tst¨�，ç�fé¥C¼�$¼ÆÌ�¤®³d¤��¸，fé¥C¼� １
U×�¯IÚæmp¼�，NUyU2E�Ð.ð １ yDpL，fé¥C¼� ２ U¤��,èp¼
�，NUyU2E�Ð.ð ２ yDpL。É=ýÁ�o ９ ��。ç�fé¥C¼��ÐbI�.ðd
OI��Év}[\，N�Æn�¸st2E«¯v}。

! "#$%&'()*!8
Fig.8  Picture of vibration transmissibility tesering

! '(+,!9
Fig.9  Flow chart of the test
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¹¤®³d¤��b×�¯IÈx，#çúÝü�õ#ç+d¤��。#çúÝb'¥�

２４ ５３ Ｎ ／ ｍｍ，+¤�]��６１ ８９ ｋｇ。p�I��=�º2，þ０ ０００１ ～ １００ Ｈｚ�¹kúGn#çú
ÝstìX×¹�É。¹×¹�Fb2Ec Ｔ ＝ ａｔ ／ ａ０ stÆn，w�：Ｔ �CØk；ａｔ �CØÂ
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! "#$%&'()*+"10
Fig.10  T e vibration transmissibility curve of a linear springh
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,èbfé¥§®；ａ０ �Ät¨}fé¥§®。
É=~��o １０ ��。Yo １０ lþAS，�
¹k １ ５、１２、１４ ８ Ｈｚ «，#çúÝ =u{
cb��，{�¹k １４ ８ Ｈｚ «，��£�4
.，d�#çúÝbä�¹k� １４ ８ Ｈｚ。
２ ２ ３ ×�II¤®³d¤���dCØkÉ=

n×�II¤®³d¤��st�dCØ
kÉ=.，É¹#çúÝU×�¯Ië4`，
�æp�I��=�º2，þ ０ ０００１ ～ １００ Ｈｚ
�¹kúGn¤®³d¤��stìX×¹�

É。§¹zç�#o，�o １１ ��。Yo １１ lÃ，¤®³d¤��，�d§¥��fe，¤�P�
��，¡¨}¹k�úG ６ ～ ８ Ｈｚ.，¤���{cb��­，d�H#ç¤��� ６ ～ ８ Ｈｚ.， 
=u{cb��，�w[¨}¹k� ７ ５ Ｈｚ.，�§m¬u£c®，{[¨}¹k�wz¹kúG
.，H#ç¤�����b¤�P�。�o １２ ��，¤®³d¤��b��¹k� ７ ５ Ｈｚ，¤��
ba¤¤�¹k� ８ ５ Ｈｚ，�a¤¤�¹kbCØk�eÎ １，�d�+�P¤³。
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! "#$%&'()*+,-.!11
Fig.11  Amplitude frequency characteristic curve of a-
high static low dynamic stiffness vibration isolator- - -

!" #$%#$&'

!" #$%#$('
Before isolated by nonlinear isolator

After isolated by nonlinear isolator
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! "#$%&'(/01-.!12
Fig.12  Transmissibility curve of a high-static-low

-dynamic stiffness vibration isolator
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?X×¹�É，�FbCØk�#o�o １４ ��。>o １４ �lÃ，£u １ ５ ～ １１ Ｈｚb¹kúGÄ，
ç¦CØk�#bF/àUab。ìX×¹.，¤®³d¤���¨}¹k� ８ ５ Ｈｚ .�¤�¤�
P�；?X×¹.，¤®³d¤���¨}¹k� ７ Ｈｚ .�¤�¤�P�，d�¤®³d¤��S
�uðó��。ðó��b�=àr��µiLø»� =，ëàH#ç¤�[\z�b��，N�
�zL¦§xlþ_¾。ìX×¹.àXxðób，ðó¹k� ８ ５ Ｈｚ；?X×¹.àX¸ðób，
X¸ðó¹k� ７ Ｈｚ，ðóúG� １ ５ Ｈｚ。-Ä，Yo １３ lþ��，ìXÚ?X×¹.CØk�#
�b��­®�{cbµ�，Oh×ràYÎì?X×¹É=ÀÁ�，¤��béÿ®ceW�_Ï
�Rab。
２ ２ ４ #ç¤��U×�II¤®³d¤��CØkÉ=~�U{

¹#çúÝ¤��Ú¤®³d¤��bCØk�#o��UastnUv}，�o １４ ��。Y
o １４ lÃ，#çúÝ¤����­®cÉ� １４ ８ Ｈｚ «，¤®³dH#ç¤����­cÉ�
７ ５ Ｈｚ«，#çúÝ¤��b��­­®¤Î¤®³dH#ç¤��，¤®³dH#ç¤��g�ü
³ba¤¤�¹k， ¤�P��°。� ８ ～ １５ Ｈｚ b{³¹úM，¤®³dH#ç¤��g�{`
b¤�P�，{#çúÝ¤����¹kúM!ê¤�。Y¸�¹，¤®³dH#ç¤���PÙü
u¤��b¤�¹�，N g�{`b³¹¤�çj。
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! "#$%&'()*+,-./0123"4!13
Fig.13  Comparison of the transmissibility curve of forward

and reverse sweeping frequencies of a high- static-
low-dynamic stiffness vibration isolator
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! 3567'()8#$%&'()/0123"49:!14
Fig.14  Comparison and analysis diagram of transmissibility

curve between a linear spring vibration isolator and
a high-static-low-dynamic stiffness vibration isolator
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d¤��。)©stu¤®³d¤��b®HÉ=Ú�dCØkÉ=，=Ku¤®³d¤��bÎÖ
'¥zç。£©nUFGu#ç¤��ÚH#ç¤��b¤�çj，F¬�x ２ /Oh~p：
１）®HféÉ=，K�u×�¯Ibo'¥j�©�Öó«U#çúÝbì'¥pðm，g�

ÎÖ'¥zç。
２）#çúÝ¤��U¤®³d¤��b��¹kv;� １４ ８ ＨｚÚ ７ ５ Ｈｚ，d�×�II¤®

³d¤��j�P²³a¤¤�¹k，g�î`b³¹¤�P�，w¤�P�ZÎ#çúÝ¤��。
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