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INTRODUCTICH

This paper is dealing with acoustical problems and solutions on the
installation of mechanical shops in an existing ex-of fice building
constructed from concrete cassette-elements, The new purpose for this
building mainly is to have re-located a lot of existing shops for
manufacturing orthopeadic and ether handicap aids of different kinds.

gince the shops and the machines were to be located in the middle of
the mlti-storey building the main task was te avoid disturbing struc-
ture-borne noise in offices and other sensitive areas also acocomodated
in the building, Several machines like lathes, grinders and milling-
cutters would have generated disturbing vibrations into the structure
unless very efficient vibtration insulation would be attained through
different measures.

Also in many working places sledge and anvil is used for the moulding
of petal details, This working process causes impulsive forces and
very strong vibrations.

Seen fram an acoustical point of view the canparatively thin concrete
clabs were not well suited for this new purpose. However, by means of
special arrangefments a very good result was reached. Further the

Cesign more in detail together with measured structure-borne noise
fata is described.

+AIN PRCBLEMS AND STRATEGY

Sare important data and demands to be taken care of in designirg a
ccod vibration insulation in practice is discussed.
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It is known that the suppression of force—transmission (i.e. the
efficiency of the isolating systeam) depends upon the ratio of
excitation frequency to natural frequency.

The simpel formula below illustrates the force transmitted into the
ground fram an elastically suprorted machine.

PR = Pmx Vp with Vp =[I‘—22] andz- _2_21_

Pp = Transmitted force
Pm = Excitation force
Vp = Transmissibility factor
Nmy= Excitation frequency
Mg = Natural frequency

Z= Tuning ratio

Anyhow this simple formula can not be put into practice without
further corsiderations, Same reasons are discussed below.

The combination of scurce, mownti and foundation must ke considered
The graph below 1llustrates briefly what weoal ppen Lf machine
and the vibration mountings were put together not taking into acocommt
the famdation but only the static (actually dynamic) deflexion of the
elastic mountings and the frecuency of the periodically excited vibra-
tions fram the source (not only the value of Z).
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MECHANICAL SHOPS IN AN OFFICE-BUILDING

" In this project the first thing to check in practice was the natural
frequencies of the oconcrete slabs., By means of impact excitations and
an optic x-y writer approximately 15 Hz was registered in most cases.

It is evident that the influence of this resonance (the frequency with
load is samewhat decreased) must not be neglected. The graph shows
that we designed the natural frequencies of most installations low
enouch (4-5 Hz) to get a good effect,

Another comment to figure 1 is: in this project generally the point
impedance of the concrete slab (and the footings) was high encugh
compared with weights and Frequencies of interest. However, for the
heaviest machines (e.g. lathes and same cutting mills) it was neces-
sary to make same special arrangements and umload the slabs (alse for
static reasons}. Below I will examplify some solutions in practice but
before then I want to mention other aspects to get well functioning
measures,

* In spite of acoustical demands upon very soft mountings there must
not be any resign on the stability of the machine (to assure proper
handl ing) .

* In Sweden there are secqurity-regulations on machine installationé.
The machine must be fixed to prevent falling over. This means tha
you must prevent the mountings fram shorteircuit, -

* The conditions on handling the machine must in general not be
altered through "too high mountings®.

THEORTES WERE PUT INTO PRACTICE BY MEANS (F PROTOTYPES

The Wo. 2 and 3 figures below illustrate same examples fram this
project. It is evident that a very good insulation effect was obtained
with those special arrangements. Furthermore all demands above are
fulfilled. The design was also acoepted and influenced by the opera
tors themselves.

The microphone position is equivalent for the Neo. 2 and 3 figures - in

a special test-roam tmder the sound socurces {only structure-torne
noise was registered).
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