PNC TNS410 97-001

ELEL

REERL UTOINTAD R O

(LA T TI: (2139 % R e b T2k D i)

IR 8 4127

K L% € v &4 —




$”&Xitn0)ﬁ%|®)\]«~0b‘”lt FitlZ Bl b s n,
T311-13  KIRULIE JJJM’\' )\UUIIJ I HINT4002
Tk - FEYENIH
kmm%ty9~
AT LHEHEAE RS - $ARi AT P %

| nguiries about copyright and reproduction should be addressed to: Technology
Management Section, O-arai Engineering Center, Power Reactor and Nuclear
Fuel Development, Corporation 4002 Nareta-machi, O-arai-machi, Higashi-
[baraki, Ibaraki-ken 311-13, Japan.

W)y« Mk E 2 1 (Powor Reactor and Nuclwar Fuel Development
(,orpoml,lon) 1996




A S
PNC TN9410 97-001
1996%12H

RBERE LTOMITRO S ZA SO
(ILHE AR I B B M ARAT B M)

SN, AR, FTES
E:d =

BB LTABREO—EOWRMRIZENT, EFRBOER L LTAMOMITRDE
AERFLTND, 22T, ETREBSHEEIOKTEHBEHAASDSNEES. Bicik
KRIEE By F 2 7 OWRRIAAE L, MIZRICIITE— 2> FRAREND, 205,
TOBED TR N FHFEEZ P LT 6ERH B, 22 TARBICEOTIE, ILIEh
BRI =Y A 20 LI & AT 5 M BN TIRTL = VEFMC LB FEM
fRAT & JE L. ILE R iR IIC X B M BHE ORI 215 5 & tic, BlkicW T
i s TV RWILERO TR M EEEZ H-ICHRE LT, FEMMBER2Y 77 LY R
T ORI 2T Ui, BUFIZ, MATIOIZE DA LS o diF RIS 59 B 2 i it
DG & | ARRE LIl MR B R OF O RBMEIZ SV T OREHE SO % 74

Lo WAL 2 IERICATT L 5a, MfTE ORI EE S 2 b LnZiZ313E 0 1 & F
A O> THF I — 7o 409 ) BUR DI FREICEE U CIISFTE (K H) »A4EL S, &
> T, ARIFHE 2B R 2B IE, REMEERIC L AMFEoOMIce v Z o
£ USRS & F I AN T EFHMO LT RoBM: 4 G 2 LERH 5,

2. ETREMGEISEETAMUAORMELMETS 2 EARD LN EN, MIThiTk
IRMTHEEZAT LTV A T ENMERTE, FORMUICEDEE XD,

3. Mo TihiFE—AY b—7Tobdfy) BRIZIEWO TR, SIS IEBIBIENSTE AR,
h/t (h @ HBI@ S, t 8 OKEWILIERIE L 7= b2l OMEFTFIC (- T i B
PAEL 2> TOLEMERT, ZHRRHOBRE, HAVIESEOTHMHEL
THHRA L EZ B,

4. IERITML ST REE, BH IS L d REIC 3O TR0 2 i S &
&b, HMPREROBSE TMFH— 7] MRICET 2B HARE FAWLT
THAOREICS T DA, ROT—2A Y F2RD, TAOZ2SEICE Y BT =
& TMEROMMITHIEICSH T2 TFE-/~baf) R, RO THFe—x2 k
— Tl ) BFRERD DT AR 2 BR L,

5. MM EZFEMMEY 77 Lo AL LTIREM URER, MY 2% M LR
ETDHILIED, ERIZBFRTERMEAE LTV D D AR TE -,

kIR KL FE 7 — ERBINBARE i - sre iR =




COMMERCIAL PROPRIETARY
PNC TN9410 97-001
December, 1996

INVESTIGATION OF MECHANICAL CHARACTERISTIC
OF CONED DISH SPRING AS A VERTICAL ISOLATION DEVICE

(Investigation of structural analysis method of coned dish spring to bending load)

T, Sakai* , K. Tsukimori* and M. Morishita*

Abstract

In the series of R&D on vertical seismic isolation at equipment level, large bore coned
dish springs are applied as isolation devices. When the isolated component is subjected
to horizontal seismic excitation, a coupled response both in transverse and rocking
motion takes place, and the dish springs are loaded with bending moment. Therefore
it is necessary io make clear the mechanical characteristic of coned dish springs on

against bending moment, which this report is concerned with. The results of the study
are summarized as below.

(1) When a bending moment is applied a coned dish spring, axial reaction force arises,
because of difference of axial load and deflection relationship in compression and
tension. Therefore, it is necessary to take this axial load into account in designing
vibration characteristic of vertical isolation structure.

(2) Vertical seismic isolation devices are required to have large stiffness in the
directions other than axial deflection. About stiffness of rotation among them, it
was confirmed that coned dish springs have large rotational stiffness, which is
favored as vertical isolation devices.

(3) The relation between bending moment and deflection angle of coned dish springs
generally has linear characteristic. In addition, it was revealed from the close
investigation that high h/t (height to thickness ratio) coned dish spring has
characteristic that the stiffness of rotation increases with the advance of deflection
angle. This tendency is good from clear and safe design standpoint.

(4) Equations which estimate stiffness of rotation of coned dish spring was developed
using a concept of equivalent cylinder radius. ‘

(5) It was confirmed that those equations can describe rotational stiffness of cone dish

spring to a reasonable accuracy, when the equivalent cylinder radius is adequately
suitably defined. '

*  Structure and Material Research Section, O-arai Engineering Center, PNC
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