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Method and system for cleaning workpieces by wet blast-.

ing.

The present invention concerns a plant for the

cleaning of new or used metal parts by so-called wet blast-

ing, namely for degreasing and cleaning of relatively small

metal items which are suitable for handling in, for example,

drum-like cleaning chambers. Such wet-blasting plants, which

ln a very e:

F
—

cleaning granulate, are known in di

fective manner work with a mixture of water and

P—

‘erent configurations,

but the plant according to the invention is so special and

advantageous that it i1s not considered necessary to describe

In

che known technigue in further detail.

brief, 1t must be mentioned that the relevant

technique i1s not particularly problematic with regard to the

actual main

task of executing a spraying of the blasting me-

dium on the items, but rather in arranging this in both an.

circulation

effective and operationally economic manner in a re-

plant for good utilisation of the blasting me-

dium. Depending on its character and wearing qualities, the

blasting medium can be reused over shorter or longer periods.

However, it will gradually be worn down to such small grain

sizes that this fraction will be ineffective 1in the re-

circulation

process, and therefore must preferably be sepa-

rated from the blasting medium, i.e. the mixture of liguid

(water) and blasting medium. Moreover, the dirt which is re-

moved from the items by the cleaning should be separated from

this medium, and at least from time to time there must be ef-

fected a certain addition of new blasting medium in order to

“fective.

keep the ple

nt fully e:

In this connection, a number of part-problems exist

which constitute bottlenecks in the overall process, and with

the invention it i1s endeavoured to provide a method and re-

spectively a processing plant which with simple means can en-
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sure an expedient overall function which, by and large, oper-

ates in a continuous manner.

On this basis, the invention comprises a combina-

tion of wvarious procedures which, although separately can be

varied within certain frameworks, collectively must be con-

sidered as being necessary and adequate for solving the tasks

presented. It will herewith be of minor significance for the

novelty aspect of the invention whether some of the relewvant
procedures should be known, in so much as they are new in the

overall combination according to the invention.

The invention 1s based on the consideration that an

advantageous working procedure can be achieved by dividing

the plant into some discrete units for solving part-problems

as follows:
1) A processing chamber in which on a movable support

the items are exposed to a spraying by the blasting

medium from an overlying, downwardly-emitting ar-

rangement for this medium;

2) An underlying collection tank for the collection of

the sprayed-on blasting medium with its content of

dirt cleaned from the items, and for precipitation

of the heavier particles of the medium therein;

3) A transport arrangement such as a worm conveyor for

the feeding of the precipitated material up and

o

along an inclined bottom of this tank to an upper

bottom outlet.

4) A sedimentation tank for receiving the overflow me-

—

dium from the collection tank for separation of

lighter material fractions from the overflow medium

via a filter for the draining off of liquid;

5) A pump for the sucking of surface ligquid from the

sedimentation tank for pumping further through a

pressure pilpe to the medium-spraying arrangement in

the processing chamber, and
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6) An ejector unit inserted in this pressure pipe for

the sucking of the concentrated blasting medium from

=

salid upper bottom outlet of the collection tank.

With this combination, work can be carried out with a

-continuous two-stage separation of the lighter material frac-

tions, while maintaining high efficiency and good reusability

o~ o~

worn down.

of the fraction of the blasting medium which has not been

In the following, the invention is explained in more de-

tail with reference to the drawing, in which

fig. 1 is a schematic side view of

pr—r
_—ery

a plant according to

the invention, shown during the filling with items,

F
g

3
fig. 4 i1is a detail view o:
5

 ad
—
iy

1s a detail view O

fig. 6 1s a schematic perspective

processing chamber in the plant, and

F

fig. 2 is a corresponding view shown during cleaning,

P

shows the same during the emptying of items,
an injector in the plant,

a spraying-in unit for blast-

view of a modified

fig. 7 1s a view of the whole plant seen in perspective.

The main unit in the plant is a .cleaning chamber 2 with a

front hatch 4 over an opening 6 which

can be opened for the

introduction and removal of items 8 to be cleaned. These can

be placed on a perforated belt 10 thch is supported at its

side edges against guide disks 12 which guide the belt along

ﬁ
I

an inclined half-circle between reversing rollers 14, with

return run via a roller 16. When the hatch 4 1s closed, a

spraylng of blasting medium towards the items can be effected

from a spray head 18, cf. fig. 2, i1n that the items are dam-

med—-up and agltated by the feeding of

rection shown by the arrow. Moreover,

sprayed from a rinsing nozzle 22 down

the belt 10 in the di-

clean water can be

towards the items for

cleaning these by rinsing away the ble

sting medium.
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The blasting medium is fed in a circuit, namely down

through the perforated belt 10 to an underlying blasting me-

)

dium tank 24, and from here via an ejector 25 and a pump 28

back to the spray head 18.

When the items 8 have been cleaned and rinsed, the

hatch 4 can be opened agalin, fig. 3, and the items can then
be emptied into a mobiie receiving bin 30 by reversing the
belt 10.

In the blasting medium tank 24, which is held filled

with water with an upper overflow pipe 32 to a combined sedi-

mentation and filter unit 26, the blasting medium itself will

normally precipitate, and in order to hold the blasting me-

dium sultably mixed with water it has been found advantageous

g—

to arrange a controlled feeding of the material to a dis-

charge pipe 29 to the ejector 25, preferably by use of an in-

—
——
—

ace 1n

clined worm conveyor 34 above an inclined bottom sur:
this tank. During the process, or the successive processes,

the blasting medium will be subject to a certain wearing

down, whereby as mentioned below there will occur a continu-

"

ous separation of worn-down and herewith ineffective blasting

material in the filter unit 26. On the other hand, supplemen-

tary blasting medium must be added to the circuit, preferably

iy

to the tank 24, for maintaining an effective concentration of

blasting medium. Since there will be turbulence in the sul-

lied water in the tank 24, 1t can not be detected visually or

in another direct manner to what degree of filling the blast-

1ng medium arises in the tank, whereby great uncertainty

S

arises with regard to the necessary dosing—-in of new blasting

medium.

With the invention, this problem is solved by introduc-

ing a detection of that turning moment with which the drive

motor indicated at 36 for the worm conveyor 34 influences

this worm conveyor, in that the drive moment will naturally

vary with the degree of viscosity of the contents of the
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tank. Relevant variations in the drive moment can be regis-

tered in a purely electrical manner in the power consumption

i

of the drive motor, but with the invention a more mechanical

solution to the probleﬁ.is preferred, namely a contact regilis-

tration of a swinging-out of the gear motor 36 which drives

the worm 34. This motor is suspended hanging out in a radial

ide the tank 24, and

manner from the core of the worm 34 outs

1t will thus be able to swing out from its purely hanging-

down position. Such a swinging-out will be dependent on how

great a resistance to movement the worm 34 i1s exposed during

its rotation, and on this basis it ig possible to arrange a

simple contact indication depending on whether the gear motor

- swings up to a high position as an indication that the blast-

1ng medium mixture is now suitably filled with blasting me-

dium, or respectively to a low position in which an addition

of new blasting medium will be called for.

In the filter module 26 there are ple

ced a series O:

it
—

vertical plates which damp the turbulence in this chamber,

and hereby make possible a sinking down

of an appreciable

part of the dirt which is added to the water by the cleaning

of the 1tems. The dirt sinks down to an inclined conveyor 38

which leads 1t out for collection in a refuse tray 40, and

which at the same time can serve to drai

terial.

The water which is transferred to

n water from the ma-

the filter

unit 26

via the overflow pipe 32 will typically contain both cleaned-

off dirt and particles of worn-down blasting medium, and the

discharge water which is led through a pipe 42 to the pump 28

wlll thus be more or less free of larger particles. It is

this water which from the pump 28 is brought through a pipe

44 to the ejector 25 for suction of the water-mixed blasting

medium through the pipe 29, and pressing

forward o:

- this hy-

draulic blasting medium through a pipe 46 to the spray head

18.



CA 02409979 2002-11-21
WO 01/89768 PCT/DK01/00371

This spray head 18 is preferably configured as shown in

fig. 5, namely as a vane rotor 48 which from the axially-

L

supplied water can throw this out over the whole breadth o:

n

the processing area inside the main chamber.

5 In fig. 6 it is indicated that for the support of

larger processing items, use can be made of a rotating sup-

port disk or basket in the chamber 2, driven in any suitable
manner and including reversing operation. The spray head 18

can be used unchanged, even though it works mainly with a

10 slinging-out of the blasting medium in a rectangular stream

which is narrower than the diameter of the support disk.

g

F1g. 7 shows a practical configuration of the plant,

including with special regard to a .possible upper arrangement

g

for the movement of the cover plate 4. It must be noted that

15 work can possibly be carried out with several filter modules

26, and that various modifications can be introduced such as

the building together of the filter unit 26 and the pump 28.



10

15

20

, -

30

WO 01/89768

CA 02409979 2002-11-21
PCT/DK01/00371

CLAIMS

1. Method for the cleaning of metal items by wet

blasting, by which the items are exposed to spraying by a

blasting medium in the form of a ligquid, preferably water,

with a considerable content of a cleaning blasting medium in

—

the form of macro-particles, in that after being sprayed on

the items the blasting medium is collected for re-

circulation, and 1n that a continuous or intermittent separa-

gr—

tion of

the cleaned-o:

-f dirt and worn-down blasting medium is

—

arranged, while a supplementary supply of new blasting medium

- 1s added to the blasting medium, ¢c h a racterised

by the combination of,

a)

—

the leading of the sprayed-on blasting medium with

—

1ts content of dirt and blasting medium down to a

collection tank (24) with an inclined bottom, along

which a sediment in the blasting medium is led up-

f‘

wards by means of a suitable conveyor such as a worm

conveyor (34) for delivery to an upper bottom outlet

(29),

gy

the leading of the medium overflowing from the col-

lection tank (24) to a sedimentation tank (26) to

enable a calm sinking-down of the sediment material

towards an underlying conveyor (38), which leads

this material upwards and outwards from the tank,

that from an intermediate level 1in the sedimentation

i e
—

tank, partly cleaned water is sucked off, which via

a pump (28) 1is fed under pressure to an ejector unit

(25) from which the liquid is led further to a unit

(18) for the spraying of blasting medium out over

the items,
that from said upper bottom outlet (29) in the col-

lection tank (24), concentrated blasting medium is

supplied to the ejector unit for mixing with the
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flow of water which is fed from the ejector unit to

the spray head (18), and

e) that the spraying of the items is effected prefera-

bly by supplying blasting medium to a rotating vane

5 wheel (18) which throws the medium towards a movable

support surface for the items.

2. Method according to claim 1, characterised

gy
0

in that the supply of supplementary blasting medium is ef-

gr—

fected depending on a determination of the viscosity of the

10 concentrated blasting medium in the collection tank (24),

r—
sy

preferably by a registration of the counter-effect on the

transport means (34) working therein.

3. Plant for the execution of the method according to

claim 1, and configured with means which are suitable for

g

15 combinational execution of the disclosed stages a)-e) of the

method.
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