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Synopsis :

Fatigue and vibration experiment equipment has been newly established for the
purpose of dynamic structural investigations in the Steel Structure Research
Laboratories. The equipment, consisting of electrohydraulic fatigue testing machines
(stationary and movable types), a Rosen Hausen type fatigue testing machine, a load
bearing floor & wall and an electromagnetic vibration testing machine, is designed from
the standpoint of creative development so that it can be used synthetically with existing
static testing machines and deals with various future possible structural tests. This
report presents an outline of the mechanism and capability of these testing machines

together with a few technical studies.
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Fatigue and vibration experiment equipment has been newly established for the purpose of dynamic

structural investigaticos in the Stesl Structure Research Labcratories,

The equipment, consisting of electrohydraulic fatigue testing machines (stationary and movable types),

a Rosen Hausen type fatigue testing machine, a load bearing floor & wall and an electromagnetic

vibraticn testing machine, is designed from the standpoint of creative development so that i can be

used synthetically with exsisting static testing machines and deals with various future possible structural

tests.

This report presents an outline of the mechanism and capability of these testing machines together

with a few technical studies.
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1 Fatigue & vibration laboratery (6} Outdoer testing field

2 1000t testing machine luboratory (7) Off-shore structure laboratory

3 Construction & test laboratery (8) Super power testing machine
4 Administration center laboratory
5 Burst pit { ) Future extending plan

Fig. 1 Plan of the Steel Structure Research
Laboratories
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Fig. 2 Plan of fatigue and vibration laboratory
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Stationary electrohydraulic
structure fatigue testing ma-

Control & observation

room

Electroemagnetic vibration testing machine

Rosen Hausen type st-
ructure fatigue testing
machine

)

Movable electrohydraulic structure
fatigue testing machine

Photo. 1 General view of main establishments
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ons of testing machines

Rosen Hausen type

l Stationary electrohydrau-

Movable electrohydraulic

Items structure fatigue testing | lic structure fatigue structure fatigue testing
machine testing machine machine
Loading Static +150t | 200t +150t
capacity Dynamic | =100t | =150t +100t
(Full load amplitude) |
Stroke } +150mm ‘ +£130mm +130mm
Frequency 200~-1 000cpm ‘ D. C. ~600cpm l D. C. ~600cpm
Distance of grips 0~2 000mm ‘ 3~5 500mm ‘ Free
Bending span 500~-3 000mm | 3000~20 000mm ' Free
Frame height ‘ 5640mm 11 000mm } Free
Frame width L 2 450mm (ef. 1 500mm) 5400mm (ef. 4 000mm) i Free
Max. dimension of grips !
Plates 60 x 200mm 100 x 300mm ‘ 100 x 300mm
Round bars 60mme 100mme I 100mme¢
Control ‘ Load } Load, stroke & strain i Load, stroke & strain
Allowable lateral load ‘ 7.5t 7.5t i 7.5t
Electromagnetic vibration testing machine Load bearing floor & wall
Loading capacity ; 7.5t-g Floor Area 391m? (60m*® extensible)
Frequency 0.1~50Hz Thickness 1 600mm
i . Ioad . \ .
icizelt':ratmn 0 25 (Full load) Loading capacity Static +150t
+
elocity +300mm/sec | Dynamic %100t
Displacement ‘ +50mm Wall Area }I 45m* (36m* extensible)
Test-table size ‘ 3000 x 2 000mm P o0 & 10w
. 3 1 1 |
Test-sandbox size ‘ 2500 x 1 500 x 1 500mm Height | 4000mm & 7000mm
R | T
Wave form ‘ egular & random ﬁ Loading capacity ‘ Static +300t (H=3.5m)
Table suspension Hydrostatic bearing i | Dynamic + 100t{H=6.0m)

127 —



432

VI s 2 -

July 1974

LS, ToFEERCTIEYRAV-E L
ETH D, hbOEEICESWCHFHMAL LR
L& LAy, TOXRMEY Table 1 o,
AETHEEHEMTFILACETL I h, F48%FI10A
i ETIREGSER L, S#VCTIIARBRED
BLEIEMAES L, BAET CiolisiihEEE
HicizV » O 5, FOBYSFEEA -2 ET
FhEhFARASEERL, BEFHEL L,
AL EABENERE2HEMNCREINRE LS
TaEriLi,
3. EHERS
FREFEFRBERCIL, b oo GRS EEE
T7Faxm—2AHGERTL20, IREREEE
HOMECY T, Arw— g LBRIMER
RCTEEIND, BT, 1 vr—7OIRE
BHLHELRAVY, BRE BEERELE
MTHHdH, B CIIIDFReEr —~ Y v
¥ UHB DB EL S b, A SRREY

Crosshead
liftin‘g jack

Column

Pressure celi

\n_
E

AL LTHRAL, BEOCIENARY AT
ThRALFLARZERLT, Shesd, EEWE
EWEGRBBICERA UL,

31 O—Fonri¥ . REHE R

3-1-1 M O

Fig. 3 i3 A B OMBERAER TH S, TriibN
REw T, ER, TEMEREL ThFRIFR
Moo ® L Txh, MFETRERH VY v # D5k
~EE I A EmE, EHEEEE T ¥4
— AR LS THEETLAILEL, BETRHER
A7y —F AT T, TEDHEEL
EcRgahi-Emy, REBEETH L 0
AR LT A YERBCEROS 2, hE
R ) v~ B DA RA LTV 5,

FTEMERE L L, SRV B IUER Y v &
MIOELES 7 Ve v v~~~y FEMERERBL
TEEHCHEBL, SHIA - DEEBYETC
i toT, ETREEOCT 2 AZTEITLS
Lo THM ORI EA L,

_Actuator C'Tr;nnsducer; Digital upper lvad
] indicator
Crosshead lock ;i F5
o 3
B AN 2o Memory 1
| I s .
R =R
s, | =3
i ERS Memory|
I'J T e B | e - ]
[ |

3 | .
i
\ Lhgital lower load
indicator i
Qscillescope

I.L

]

Pulsatyr

| T

Accumulator
Digital printer
Constant
Joading system

[ Servovalye f-----

Flow control valve

Crosshead
lock & Iift

Mator & pump

Compression side

Tension side

Wotor & pumpl

|
IMotnr & ;)umpi

iy

il tank

Fig. 3 System diagram of Rosen Hausen type structure fatigue testing machine
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Fig. 4 Mechanism of pulsator
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