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Test Methods of Vibration and S 1018-1985
Earthqueke Tumbling for Furniture

1. Scage

This Japanese Industrial Standard specifies the methods for assessing
the resisting characteristics of furniture(!) against vibrations and
against the tumbling due to earthquakes.

Note (!) The furniture herein means storage furniture such as a
wardrobe, a cabinet for arrangement, a bookcase, a dinner
set board, a locker, etc., of which main structural part is
of a box type having rigidity.

Remark: The units and numerical values given in { } in this Stand-
ard are in accordance with the International System of
Units (SI) and appended for informative reference.

2. Defiqi}iuns

The definitions of principal terms used in this Standard shall be as
follows.

(1) vibration-proof characteristic A degree of withstanding
vibration. |

(2) earthquake tumbling-proof characteristic A degree of
withstanding tumbling in earthquake.

(3) height of gravitational center A height of gravitational
center of furniture in non-storage time and under a state of 4.3

(2) (a).

(4) horizontal vibration stand A solid smooth stand which can

generate horizontal undirectional vibration such as a sinusoidal
wave, a seismic wave, etc.

(5) sweep test A test of which acceleration is constant and of
vhich frequency varies,

3. General Conditions of Test

General conditions of a test shall be in accordance with JIS S 1017.

4. Tests

4.1  Specimen A product is used as a specimen. A height of
gravitational center is preliminarily obtained by calculation orx

measurement. The specimen shall be put to tests in a state ready for
immediate use.

Applicable Standard:
JIS § 1017-~General Rule for Test Method of Furniture
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4,2 Vibration-Proof Test  The vibration-proof test shall be carried

out as follows.

Furthey, in order t¢ avoid danger in tumbling of a specimen, the upper
part of the specimen shzll be preliminarily sustained with ample allowance
with a suspension belt or the like. Besides, sufficient care shall be
taken for the safety of the test,

(1) Test with Horizontal Vibration Stand

(a)

(b)

Testing Apparatus  The testing apparatus shall be composed
of a shaker, a horizontal vibration stand, and a measuring
instrument. The size of the vibration stand shall be large
enough to produce no complications in testing. The perform-
ance of the vibration stand shall be sufficient to be
excited to 0.1 to 0.8 G {0.98 to 7.84 m/s?} and 1 to 6 Hz

in frequency. The floor for the vibration stand shall be
selected from among a tatami mat, a carpet, a vinyl floor
tile, or a plywood board according to the purpose making
allowance for the conditions of the floor of a building.

Remarks 1. Though a tatami mat is laid directly on a floor
having rigidity, a carpet and a vinyl floor
tile are spread on a lauan plywood board 15 mm
in thickness. ‘

Further, for a plywood board, a lauan
plywood board 15 mm in thickness is used.

2, Items of furniture which are supposed to be
fixed to a floor, a wall, and a ceiling, are
fixed by a method conforming to the actual
circumstances using a SHITA WAKU (Japanese)
(under-frame) or the like.

Test Method Imnstall a specimen which is specified in 4.1
perpendicular to the shaking direction on a horizontal
vibration stand taking care to give no play.

Further, select a floor material from among the floor
materials of (a). Attach accelerometers to the gravitation-
al center position, crest, and positions of the installed
specimen considered necessary.

Further, put a weight specified in Table 1 on a shelf
board of the specimen, and put a weight 0.3 kg in mass per
l { of a storage capacity of each drawer (the maximum
welght per one drawer is 7.5 kg) in nearly uniformly in a
drawer, However, for the drawer on which the maximum
loading mass is indicated, use a weight equal to the load.

Then, execute a test by shaking conditions {a sinusoi-
dal wave)} given in Table 2 for 60 seconds in the case of a
sweep test and for 20 seconds in the case of a fixed fre-
quency shaking test. Check for the presence of a welding
fatiure, slipping out of a tenon, leaving open of a door,
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slipping out of a drawer, and other remarkable damage oif
the specimen at that time,

Tzble 1. Load on Shelf Board

Depth of Mass of weight per 100 mm
shelf board of shelf board width

mm kg
Under 200 2 )
200 or over 3

Table 2. Shaking Conditions
I -

Shaking ¢onditions
Earthquake- I (a sinuscoidal wave)
proof —
classification Acceleration Frequency
Gal{m/s?} Hz
a 200{1.96}
- ' 2 to 6
b 40013.92
13.92) (2, 4, 6)(%)
c 600{5.88)}

Note (2) These numeric values denote shaking condi-
tions for a sweep test. However, the
numeric values in the parentheses express
conditions of a shaking test at an indivi-
dual fixed frequency.

(2) Vibration Test by MNatural Dropping System

(a) Preparation of Test Lay a tatami mat, a carpet, a vinyl
floor tile or a plywood board on a horizontal floor having
rigidity according to the purpose of a test, and put a
specimen thereon. At that time, for the specimen having
vertical and horizontal connecting fittings, fasten them,

(b) Load Mass Apply a load of mass specified in (1) (b).

(c} Tumbling Angle (&) Obtain a tumbling angle (a) from the
following formula,

3
Tumbling angle (o) = tan d_ox d (°)

height of gravitational center

Note (3} For 4 or 4., take esither of the shorter size
shown in Figure 1.
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{d) Lifeing Angle (8) The angle {(8) of one end of the
specimen elevated from the floor shall be one half of the
tumbling argle {a) obtained in (c).

(e) Test Method Pull a central part in a depth direction of
the uppermost part of a2 specimen with a rope or the like as
shown in Figure 1, and keep the specimen at a lifting angle
(8) of (d). Then, let it fall naturally and thereby apply
vibration. Repeat the vibration by reciprocating ten times
backward and forward. Examine for the presence of a
welding failure, slipping out of a tenon eor the like,
leaving open of a door, and other remarkable damage of the
specimen at that time. |

Figure !

Loading point

F -

—= F (loading direction)

Plywood board
(15 mm in thickness)

4.3 Earthquake Tumbling-Proof Test The earthquake tumbling-proof test
shall be carried out as follows. BEowever, in order to avoid danger of a
specimen tumbling, the upper part of the specimen shall be preliminarily
sustained with ample allowance with a suspension belt or the like,

(1) Test with Horizontal Vibration Stand

(a} Testing Apparatus Shall be as specified in 4.2 (1) (a).

(b) Test Method 1Install a specimen specified in 4.1 perpendi-
cularly to a shaking direction on a horizontal vibration
stand giving no play.

Further, select a floor material from among the floor
materials of 4.2 (1) (a). Attach accelerometers to the
gravitational center position, crest, and positions of the
installed specimen considered necessary.
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