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AN EXPERIMENTAL STUDY ON CHARACTERISTICS OF ELASTO-PLASTIC
TORSINAL DUMPER USING STEEL TUBES
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Steel shows predominant material characteristics in the ductility capacity when tensile or
shearing force is applied. This characteristics is utilized efficiently to a damper as a small
and economic device. In this study, elasto-plastic behavior of steel tubes subjected to repeated
torsional load, is investigated experimentally. When torsional load is applied to thin walled
steel tubes up to a large plastic strain range, torsional shear buckling may be caused and the
ductility capacity being significant to a damper, is no more expected. So, three sorts of test
specimens preventing torsional shear buckling are proposed and the energy dissipation ca-

pacities of these steel tubes are studied by the cyclic loading test.
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Fig.4 End Plate of the Test Steel Tube

DORHBETV—DMBL., BET—LERETHEELT
nwa,

& 0IR U ORI O P2 © P=%Py.

®0=%£10cm. @ 6=*+25cm, ® 6=%:40cmT, LARE.
BB 5K T @ZRVET, I, PJRTFHE

BRIE, 0137 —LEHOBMROEMLT 5,

@RE T

Fig. 5 ICRTBFREOREGY — L, X—2ATL—A
MABOZENL, BLURBREDNAL U EEEAOHED =D
IOREERNEME 2 A L, A UNEEA It
WOLYF7L—b (AF7F V) OFAECH>TE
MEtDRZEBNTHEZTS.

3. RRRBRETDER

3.1 $AM D5 IRMEBRESE

M (STK400)DEHFIR VD RBROFMER, BHEVTH
BRI BRI 2 RE o iz, 0.2% 4 7ty
MEH 0 2BRIEH E Lz, RBRERELD, YUK
¥ E= 2.11x10° kgfiem?, 0 ,,= 3556 kgflem?, BAFI
RIS o u= 4820 kegfiem?, BTV rHv=0280E5N
Tzo Fley A2 7V~ b OBRKEMEE docu= 317 k
gflem?>TdH o 7. 04, = 3556 kegflem® %W TH AN

Wire-type Displacement Gage
l Strain Gages

700
5\ {

P

. —— +
: © |2

A IS

0 —

h ¢ o j

5 Ch § Tl
5 g

1350

Wire-type Displacement Gage
|

R
oor

i
\Q‘\__.;*f’so
200 1350 450
™~ ! ;
) 8a
[>2)
&
= Strain Gages 5
8|8 == 7 N
f o
g el B -
=== 3
Eye Plate '/.— w0 | | #-457.2119

Fig.5 Tosion Loading Device
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Fig. 6 Relationship between Torque T/ Ty and Twisting Angle 6/0y
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Table 1 Torsion Test Results

Repeated
Test Spe Maximum Torque Number at
c-imen Tu (tfm) (Tu /Ty) 0=40 cm
ERT-NO 40.3 (1.31) 2.25
ERT-ST 54.8 (1.78) 3.50
ERT-CP 60.1 (1.95) 6.00
ERT-CF 57.3 (1.86) 4.75
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(c) Concrete Partially Filled (ERT-CP)

(d) Concrete Filled (ERT-CF)
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Table 2 Damping Capacity

Equivalent Stiffness Equiv.tgllent
Test At 6 =40cm Dampn.lg
Specimen (e m/rad) Coefficient
at 0=40cm
ERT-NO 0.0146 Ty /0y 52 %
ERT-ST 0.0283 Ty /0y 47 %
ERT-CP 0.0335 Ty /0y 49 %
ERT-CF 0.0341 Ty /0y 47 %
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