
EP 0 456 520 B1 Description                                     SUMMARY OF
THE INVENTION BACKGROUND OF THE INVENTION                          With a
view to solve the prior art problem descri- bed above, it is an object of
the present inventtlon to Field of the Invention                        5
provide an apparatus which can measure the Intensi- ty of a shot stream
and/or the density of the shot This invention relates to an apparatus for
meas-  stream during shot blasting. uring the intensity and/or the density
of shot blasting  According to the present invention, there is pro- used
for shot treatment, and more particularly to an  vided an apparatus for
measuring, at least one of an apparatus which can detectthe intensity of
shot blast-  10  Intensity and a density of shot blasting during shot ing
while a work is being subjected to shot treatment.  treatment, comprising:
shot bombardment and propagation means In- Description of the Related Art
cluding a first part to be bombarded by a shot stream for generating
elastic waves when bombarded by the In shot treatment, such as, so-called
shot blast-  15  shot stream; Ing or shot peening, a shot stream of beads
of a hard  transducer means for receiving said elastic material, such as,
steel, aluminium, zinc, glass or cer-  waves from said shot bombardment and
propagation amics, having a diameter of about 0.2 to 2.0 mm is  means for
transducing said elastic waves into an projected toward and onto the
surface of a steel work  electrical signal; and so as to remove scale or
burr from the surface of the  20  measuring means for measuring at leastone
of steel oraluminium workorso as to harden the surface  the numberof times
of shot bombardment and an In- of the steel or aluminium work. Hitherto,
the average  tensity of shot bombardmenton the basis of said high-
intensity or the density of such a shot stream Is meas-  frequency
electrical signal; characterised In that: ured for measuring the intensity
of the shot blasting  said shot bombardment and propagation or shot
peening, as described In, for example, "Shot  25  means Includes a second
part for propagating said Peening Ductile Iron", Modern Casting/February
electric waves therethrough; 1990, pp. 51-53. That is, utilizing the fact
that, when  said transducermeans transduces said elastic a steel strip is
subjected to projection of a shot  waves intoa high-frequency electrical
signal; stream, thesteel strip tends to deflector bend upward  said first
part is made of a wear resistant ma- toward the side that has received the
shot this are  30  terial, said second part is made of a material different
height in deflection is measured by a gauge so as to  from the material of
said first part; and detect the average Intensity of the shot stream. Also,
said first part and second part are laminated to the dimpling formed on the
surface of the steel strip  form a two-layer structure. by projection of
the shot stream is photographed, and  In a preferred embodiment of the
invention, each the rate or coverage of the dimpling is then measured   35
single-wave corresponds to one shot and has a wave so as to detect the
density of the shot stream. How-  form whose amplitude Increases larger
than a prede- ever, in these methods for measuring the degree of  termined
threshold and then reduces to less than the shot blasting or shot peening,
the steel strip is sub-  threshold. The measuring means Is operative for
jected to the measurement by taking out the steel strip  counting a number
of the detected single-waves, and from a shot blasting machine after
completion of the  40  Includes a peak measuring circuit for detecting a
peak shot blasting treatment. Thus, although these meth-  value of each of
the detected single-waves. ods are preferable for determining beforehand
the conditions of shot blasting, it is difficult to utilize  BRIEF
DESCRIPTION OF THE DRAWINGS these methods for carrying out shot blasting
under optimum conditions while monitoring the actual in-  46  Fig. 1A is a
schematic sectional view showing the tensity and/or density of the shock
stream.       arrangement of components forming an embodiment German Patent
Specification 2403227 relates to  of the apparatus for measuring the
intensity and/or an apparatus comprising shot bombardment and      the
density of shot blasting or shot stream according propagation means
including a first part to be bom-  to the present invention. barded by shot
stream of metallic particles. Elastic  50  Fig. I B shows the structure of
one form of the waves are generated by the bombardment, and       shot
bombardment and propagation member in the means are provided to measure the
number of times  embodiment shown in Fig. 1A. of shot bombardment as well
as means, including a    Fig. 2 is a block diagram showing the structure of
peak measuring circuit, to measure the Intensity of  the measuring circuit
In the embodiment shown in Fig. the bombardment.
55  1A. Fig. 3 shows the waveform of a highfrequency electrical signal
obtained by transducing elastic waves generated from the first part when
this  part is 2    



3                  EP 0 456 520 B1                 4 bombarded by a shot
stream.                       its side walls with a hole 12 through which a
cable 5 Fig. 4 shows the waveform of a detection output   5   extends to
the outside. A transducer (for example, an signal obtained as a result of
envelope detection for  acoustic emission sensor or AE sensor) 4 is mounted
the high-frequency electrical signal.             on the lower surface of
the member 1 for receiving Fig. 5 is a graph showing the relation between
the  propagated elastic waves and transducing the waves kinetic energy of
one shot detected by the apparatus  into a high-frequency electrical
signal. of the present invention and the peak voltage of the   10  The
cable 5 extending through the side wall of the detection output signal
shown in Fig. 4.          outer casing 3 is connected at one end to the
trans- Fig. 6 is a graph showing the relation between the  ducer4 and at
the otherend to a measuring circuit 30. wave number of the detection output
signal shown in   Fig. 2 shows the structure of the measuring cir- Fig. 4
and the number of times of shot bombardment.  cult 30. Referring to Fig. 2,
an envelope detection cir- Fig. 7A is a schematic longitudinal sectional
view   15  cult 6 is connected through an amplifier circuit 6A to showing
the structure of another form of the shot  the other end of the cable 5 for
detecting envelope of bombardment and propagation member In another     the
high-frequency electrical signal. A counter circuit embodiment of the
apparatus according to the pres-  7 counting the number of single-waves
contained in ent invention.                                    the output
signal generated from the envelope detec- Fig. 7B is a cross sectional view
taken along the   20  tion circuit 6 and a peak measuring circuit 8 measur-
line VIIB-VIIB in Fig. 7A.                        Ing the peak values of
the single-waves generated Fig. 8 Is a block diagram showing the structure
of  from the envelope detection circuit 6 are connected one form of a
system in which the output of the appa-  to the envelope detection circuit
6. ratus according to the present invention Is used for  The high-frequency
electrical signal generated controlling the intensity and density of shot
blasting   25  from the transducer 4 and applied through the ampi- by a
shot blasting apparatus.                     fier circuit 6A to the
envelope detection circuit 6 has a voltage waveform as shown in Fig. 3. In
the case of DESCRIPTION OF THE PREFERRED                      the waveform
shown in Fig. 3, the high-frequency EMBODIMENTS
electrical signal includes three single-waves. When 30  this high-frequency
electrical signal Is supplied to the Preferred embodiments of the present
Invention  envelope detection in the envelope detection circuit will now be
described in detail by reference-to the ac-  6, the circuit 6 generates a
detection output signal companying drawings.
having a voltage waveform as shown in Fig. 4. Fig. 1A is a schematic
sectional view showing the  The apparatus 20 having the construction de-
arrangement of components forming an embodiment  35  scribed above is
mounted at its body portion 10 inte- of the apparatus 20 according to the
present inven-  gral with the outer casing 3, at one corner in a shot tion.
Referring to Fig.1A, a circuiarshotbombardment  projecting area of a shot
blasting machine (not and propagation member 1 acts as both the first part
shown), and the relation between the kinetic energy to be bombarded by a
shot stream for generating an  of the shot and the peak voltage and also
the relation elastic wave when bombarded by shot S and the sec-  40
between the number of times of shot bombardment ond part for propagating
the elastic wave. The shot  and the counter output voltage are  measured.
Figs. 5 bombardment and propagation member 1 is fixed to  and 6 show the
results of measurement of the former an outer casing 3 through an annular
vibration isolat-  and latter relations respectively obtained from an ex-
ing rubber 2. More concretely, this member 1 is in the  perimental study.
Itwill be seen in Fig. 5thatthe peak form of the circular plate which is
made of a wear re-  45  voltage is proportional to the kinetic energy of
one sistant material such as, carburized steel, sintered  shot and It will
also be seen in Fig. 6 that the counter hard alloy or ceramics, which has,
for example, a di-  output voltage is proportional to the number of times
ameter of 20 mm and a thickness of 10 mm, and the  of shot bombardment.
both surfaces of which are polished. As shown in Fig.  Fig. 7A shows
another embodiment of the pres- I B, this member 1 may be in the form of a
composite  50  ent invention in which a first part to be bombarded by In
which the first part 21 made of carburized steel, sin-  a shot stream and a
second part for propagating the tered hard alloy or ceramics and the second
part 22  elastic waves are separately provided. Referring to made of cast
iron, aluminium, steel or phenolic resin  Fig. 7A, a member 52 for
propagating the elastic are bonded together. This member 1 may have a di-
waves in the form of a rod having a generally square ameter of 5 to 30 mm
and a thickness of 3 to 30 mm.  55  sectional shape is connected at Its one
end to one The outer casing 3 is in the form of a box having  end of a
member 51 to be bombered by a shot stream a generally square upper wall and
a generally square  in the form of a rod having a generally square section-
bottom wall. The outer casing 3 is formed in its upper  al shape. The
transducer 4 is mounted on the other wall with a circular opening 11 in
which the member  end of the member 52, and the output signal of the 1 Is
mounted through the annular vibration isolating  transducer 4 is supplied
tothe measuring circuit30 by rubber 2. Also, the outer casing 3 is formed
in one of  the cable 5. Shot stream is projected upward toward 3   



5                  EP 0 456 520 B1                 6 the member51 from a
lowerpartof Fig.7A. More con-  the type of shot blasting by the pressure of
air blast. cretely, the member 51 is in the form of a rod which   5  The
shot bombardment and propagation member is made of, for example, sintered
hard alloy and which  10 in the apparatus of the present invention is
located has, for example, a length of 45 mm and a square sec-  adjacent to
the steel work 60, and, when It receives tional area of 15 mm x 15 mm. The
member 52 is in  the shot stream projected from the shot blasting ma- the
form of a rod which is made of, for example, steel  chine 61 in the course
of the shot treatment, the and which has, for example, a length of 200 mm
and   10   measuring circuit 30 generates output signals 32 and a square
sectional area of 10 mm x 10 mm. Further,  34 Indicative of the intensity
of shot bombardment the member 52 Is covered with a rubber layer 53 as  and
the number of times of shot bombardment re- shown in Fig. 7B so as to
protect the member 52 from  spectively. These signals 32 and 34 are applied
to a wearing by the projection of the shot stream. This  microcomputer 64
to be compared with externally ap- second embodiment also exhibits the
effect similar to  15  plied signals 36 and 38 Indicating desired or target
that exhibited by the first embodiment shown in Fig.  values of the
intensity of shot bombardment and the 1 A.
number of times of shot bombardment respectively. In the aforementioned
embodiments, the AE sen-  When the microcomputer 64 decides that the
differ- sor is used as the transducer 4 by way of example.  once between
each of the measured values and the However, it Is apparent that any one of
known trans-  20  corresponding target value exceeds a predetermined ducers
may be used provided that elastic waves gen-  setting, the microcomputer 64
computes control val- erated at a very short time Interval of, for example,
5  ues corresponding to the errors and generates con- ms can be
continuously transduced into an electrical  trol signals 66 and 68
corresponding to the computed signal within a short period of time.
Therefore, the  control values respectively. These control signals 66
transducer 4 may be a piezoelectric element such as,  25  and 68 are
applied to a wheel rotation control circuit that made of quartz or lithium
sulfate, an electrostric-  62 and a shotsupply control circuit 83 so as to
control tive element such as, that made of barium titanate or  the rotation
of the wheel of the shot blasting machine lead zirconate titanate, or a
high-frequency transduc-  and the amount of the shot stream supplied from
the er element formed by evaporating a piezoelectric  shot blasting machine
61 respectively. Both the rota- semiconductor such as, cadmium sulfide or
zinc ox-  30  tion of the shot blasting wheel and the amount of the ide on
a cicular steel or copper sheet in a thickness  supplied shot stream may be
controlled  by one of the corresponding to the half-wave length of the
elastic  signals 32 and 34 indicative of the Intensity of shot wave.
bombardment and the number of times of shot bom- The high-frequency
electrical signal is subjected  bardment respectively. A table showing the
relation to the envelope detection in the aforementioned em-  35  between
control values and errors from individual bodiments. However, without
subjecting the high-  target values has been experimentally prepared be-
frequency electrical signal to the envelope detection,  forehand and is
stored In the microcomputer 64, and the number of times of appearance of
aforemen-    the control values are computed on the basis of this tioned
single-waves or their peak values may be di-  table. Thus, the conditions
for shot blasting can be rectly detected.                             40
most suitably controlled while executing the shot Fig. 8 shows a system In
which the output of the  treatment. apparatus according to the present
invention is used for controlling the intensity of shot blasting by a shot
blasting machine. Referring to Fig. 8, the shot blast-   Claims ing machine
61 is, for example, of the type projecting   45 a shot stream by rotation
of a rotary wheel and In-  1. An apparatus for measuring at least one of an
In- cludes therein a shot-blasting wheel rotation control-  tensity and a
density of shot blasting during shot ler for controlling the intensity of
shot blasting and a  treatment comprising: shot-stream supply controller
for controlling the          shot bombardment and  propagation amountof the
shotstream. The shot blasting machine   50  means (1) including a first
part (21; 51) to be 61 is supported by a suitable supporting and moving
bombarded by a shot stream for generating elas- device (not shown) and is
moved while projecting the  tic waves when bombarded by the shot stream;
shot stream toward and onto a steel work 60 to te         transducer means
(4) for receiving said treated at a predetermined distance from the steel
elastic waves from said shot bombardment and work 60, so that the entire
surface of the steel work  55  propagation means for transducing said
elastic 60 can be subjected to the shot treatment. In another  waves into
an electrical signal; and mode, the steel work 60 may be moved while fixing
measuring means (30) for measuring at the shot blasting machine 61 in
position during the  leastone of the number of times of shot bombard- shot
treatment, or both the shot blasting machine 61  ment and an Intensity of
shot bombardment on and the steel work 60 may be moved during the shot
the basis of said high-frequency electrical signal; treatment. The shot
blasting machine 61 may be of    characterised In that: 4  
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the member51 from a lowerpartof Fig. 7A. More con-  the type of shot
blasting by the pressure of air blast. cretely, the member 51 is in the
form of a rod which   5  The shot bombardment and propagation member Is
made of, for example, sintered hard alloy and which  10 in the apparatus of
the present Invention is located has, for example, a length of 45 mm and a
square sec-  adjacent to the steel work 60, and, when it receives tional
area of 15 mm x 15 mm. The member 52 is in  the shot stream projected from
the shot blasting ma- the form of a rod which is made of, for example,
steel  chine 61 in the course of the shot treatment, the and which has, for
example, a length of 200 mm and   10  measuring circuit 30 generates output
signals 32 and a square sectional area of 10 mm x 10 mm. Further,  34
indicative of the intensity of shot bombardment the member 52 is covered
with a rubber layer 53 as  and the number of times of shot bombardment re-
shown in Fig. 7B so as to protect the member 52 from  spectively. These
signals 32 and 34 are applied to a wearing by the projection of the shot
stream. This  microcomputer 64 to be compared with externally ap- second
embodiment also exhibits the effect similar to  15  plied signals 36 and 38
indicating desired or target that exhibited by the first embodiment shown
In Fig.  values of the intensity of shot bombardment and the 1A.
number of times of shot bombardment respectively. In the aforementioned
embodiments, theAE sen-   When the microcomputer 64 decides that the
differ- sor is used as the transducer 4 by way of example.  ence between
each of the measured values and the However, it is apparent that any one of
known trans-  20  corresponding target value exceeds a predetermined ducers
may be used provided that elastic waves gen-  setting, the microcomputer 64
computes control val- erated at a very short time interval of, for example,
5  ues corresponding to the errors and generates con- ms can be
continuously transduced Into an electrical  trol signals 66 and 68
corresponding to the computed signal within a short period of time.
Therefore, the  control values respectively. These control signals 66
transducer 4 may be a piezoelectric element such as,  25  and 68 are
applied to a wheel rotation control circuit that made of quartz or lithium
sulfate, an electrostric-  62 and a shot supply control circuit 63 so as to
control tive element such as, that made of barium titanate or  the rotation
of the wheel of the shot blasting machine lead zirconate titanate, or a
high-frequency transduc-  and the amount of the shot stream supplied from
the er element formed by evaporating a piezoelectric   shot blasting
machine 61 respectively. Both the rota- semiconductor such as, cadmium
sulfide or zinc ox-  30  tion of the shot blasting wheel and the amount of
the ide on a cicular steel or copper sheet in a thickness  supplied shot
stream may be controlled by one of the corresponding to the half-wave
length of the elastic  signals 32 and 34 indicative of the Intensity of
shot wave.                                              bombardment and the
number of times of shot bom- The high-frequency electrical signal is
subjected  bardment respectively. A table showing the relation to the
envelope detection in the aforementioned em-  35  between control values
and errors from Individual bodiments. However, without subjecting the high-
target values has been experimentally prepared be- frequency electrical
signal to the envelope detection,  forehand and is stored In the
microcomputer 64, and the number of times of appearance of aforemen-
the control values are computed on the basis of this tioned single-waves or
their peak values may be di-  table. Thus, the conditions for shot blasting
can be rectly detected.                              40   most suitably
controlled while executing the shot Fig. 8 shows a system in which the
output of the  treatment. apparatus according to the present invention is
used for controlling the Intensity of shot blasting by a shot blasting
machine. Referring to Fig. 8, the shot blast-  Claims ing machine 61 is,
for example, of the type projecting   45 a shot stream by rotation of a
rotary wheel and In-  1. An apparatus for measuring at least one of an In-
cludes therein a shot-blasting wheel rotation control-  tensity and a
density of shot blasting during shot ler for controlling the intensity of
shot blasting and a  treatment, comprising: shot-stream  supply controller
for controlling the          shot bombardment and  propagation amountof the
shotstream. Theshotblasting machine   50  means (1) including a first part
(21; 51) to be 61 is supported by a suitable supporting and moving
bombarded by a shot stream for generating elas- device (not shown) and is
moved while projecting the  tic waves when bombarded by the shot stream;
shot stream toward and onto a steel work 60 to te           transducer
means (4) for receiving said treated at a predetermined distance from the
steel    elastic waves from said shot bombardment and work 60, so that the
entire surface of the steel work  55  propagation means for transducing
said elastic 60 can be subjected to the shot treatment. In another  waves
into an electrical signal; and mode, the steel work 60 may be moved while
fixing           measuring means (30) for measuring at the shot blasting
machine 61 in position during the   leastone of the numberof timesof
shotbombard- shot treatment, or both the shot blasting machine 61  ment and
an intensity of shot bombardment on and the steel work 60 may be moved
during the shot    the basis of said high-frequency electrical signal;
treatment The shot blasting machine 61 may be of      characterised in
that: 4 



7                   EP 0 456 520 B1                 8 said shot bombardment
and propagation        shot bombardment and propagation means (1) means (1)
includes a second part (22; 52) for   5  Includes  said first and second
parts bombarded propagating said electric waves therethrough;      by the
shot stream, a rod-shaped wave propagat- said transducer means (4)
transduces         ing member (52) connected at one end to said said
elastic waves into a high-frequency electri-  shot bombarded member, and a
cover (53) pro- cal signal;                                       tecting
said wave propagating member from said first part (21) is made of a wear
reals-  10  wearing by the projection of the shotstream,.and tant material,
said second part (22) Is made of a  said transducer means (4) Is connected
to the material different from the material of said first  other end of
said wave propagating member. part; and said first part and second part are
lamin-  10. An apparatus according to Claim 1, wherein said ated to form a
two-layer structure.       15      transducer means (4) Is a high-frequency
trans- ducer element including one of an AE sensor, a 2. An apparatus
according to Claim 1, wherein said    piezoelectric element and an
electrostrictive ele- measuring means (30) Includes a counter circuit
ment (7) for measuring the number of times of appear- ance of
single-wavesin said high-frequency elec-  20  11. An apparatus according to
Claim 2, wherein the trical signal.
shot stream is projected with a shot blasting ma- chine of the type of
rotary wheel and Including at 3. An apparatus according to Claim 1, wherein
said    least one of first means (62) for controlling the ro- measuring
means (30) Includes an envelope de-     tation of the shot blasting wheel
and second tection circuit (6) for subjecting said high-  25  means (63)
for controlling the amount of the sup- frequency electrical signal to
envelope detection,  plied shot stream, and the output signal of said and a
counter circuit (7) for measuring the num-   counter circuit (7) is used to
control at least one ber of the times of generation of output signals   of
said first and second means (2, 63). from said envelope detection circut.
30  12. An apparatus according to Claim 3, wherein the 4. An apparatus
according to ClaIm 1, Claim 2, or     shot stream is projected with a shot
blasting ma- Claim 3 wherein said measuring means (30) in-      chine of
the type of air pressure and including at cludes a peak measuring circuit
(8) for detecting  least one of first means (62) for controlling the ro-
the peak values of the single-waves included in   tation of the shot
blasting impeller and second said high-frequency electrical signal.    35
means (63) for controlling the amount of the sup- plied shot stream, and
the output signal of-said 5. An apparatus according to Claim 1, wherein
said    counter circuit (7) is used to control at least one measuring means
(30) Includes an envelope de-      of said first and second means (62,63).
tection circuit (6) for subjecting said high- frequency electrical signal
to envelope detection,  40  13 An apparatus according to Claim 4, wherein
the and a peak measuring circult (8) for detecting the  shot stream is
projected with a shot blasting ma- peak values in an output signal
generated from     chine of the type of rotary wheel and Including at said
envelope detection circuit.                  leastone of first means (62)
for controlling thero- tation of the shot blasting wheel and second 6. An
apparatus according to Claim 1, wherein the   45  means (63) for
controlling the amount of the sup- shot stream is projected with a shot
blasting ma-  plied shot stream, and the output signal of said chine of the
type of rotary wheel.                 peak measuring circuit (8) is used to
control at least one of said first and second means (62, 63). 7. An
apparatus according to Claim 1, wherein the shot stream Is projected with a
shot blasting ma-  50  14. An apparatus according to Claim 5, wherein the
chine of the type of air pressure.                 shot stream is projected
with a shot blasting ma- chine of the type of air pressure and including at
8. An apparatus according to Claim 1, wherein said   least one of first
means (82) for controlling the ro- shot bombardment and propaqation means
(1)        tation of the shot blasting Impeller and second Includes said
first and second parts bombarded  55  means (63) for controlling the amount
of the sup- by the shot stream, an outer casing (3), and a vi-  piled shot
stream, and the output signal of said bration Isolating member (2)
preventing said       peak  measuring circuit (8) Is used to control at
member (21) from vibration of said outer casing    least one of said first
and second means (62,63). (3). 9. An apparatus according to Claim 1,
wherein said 5          *  C  L  M  S  * 
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MeBeinrichtung (30) elne Hf-ulendetektorschalung 5      (8) aufwelst, urn
mit dam hochfrequenten eleldri- 1. Vorrichtung zur Messung zumindest
entweder        schen Signal sine H1ilen-Erfassung durchzufh- der
Intensitat oder der Dlchtb des Strahlputzens  ron, sowie olne
SpItzenwertmeosochaltung .(8) zur wahrend einer Strahlbehandlung, mit:
Erfassung der Spitzenwerte in elnem Ausgangs- elner Strahlbeschull- und
Ausbreltungseinrich-    signal, welches von der Hfillendetektorschaltung
tung (1), die in erstes Tell (21; 51) aufweist wet-  lo  erzeugt wird. ches
von einem Strahistrom beschossen werden soil, um bel BeschuB durch den
Strahistrom ela-  6. Vorrichtung nach Anspruch 1, bel wetcher der stische
Wellen zu erzeugen;                       Strahletrom durch sine
Strahlputzmaschine mit elnerWandiereinrichtung (4)zum Empfangen der
elnem Drehrad auageschleudert wird. elastischen Wellen von der
StrahlbeschuB- und   15 Ausbreitungsolnrichtung zum Umwandeln der      7.
Vorriohtung nach Anspruch 1, bel weicher der elastlachen Wellen In in
edektrscheas Signal;     Strahibtrom  mit alner Strahlputzmaschine und
augeschloudert wird, die mit Luftdruck arbeltet. einer Meoelnrichtung (30)
zur Messung zumin- dest entweder der Anzahl der StrahlbeschOsse  20  8.
Vorrichtung nach Anspruch 1, bel watcher die odor der Intensitat des
Strahlbeschusses auf der  StrahlbeschuB- und Ausbrettungselnrdchtung (1)
Grundlage des hochfrequenten eiektrischen SI-     das orate und des zweite
Tell aufwolst, die vom gnals;
Strahbstromn beschossen warden, aln Augenge- dadurch gekennzelchnet, deS
hause (3), und ain Schwingungalsoliertall (2), die Strahlbeschul- und
Ausbreitungseinrichtung   25  welchesverhindert, dall das Tell (21) das
Aulen- (1) ain zwites Teil (22, 52) aufweist, um durch   gehAuse (3) zum
Schwingen bringt. dleses die elektrischen Wellen sich ausbreiten zu lassen;
9. Vorrlchtung nach Anspruch 1, bel watcher die die Wandlereinrtichtung (4)
di eiaastischen Wet-  StrahlbeschuP- undAusbreitungsehnrichtung (1) len in
eln hoohfrequentes elektrlsches Signal um-  30  das orate und zwelte Tell
aufweist, die von darn wandelt;
Strahistrom beschossen warden, ah stangenfbr- das orate Teil (21) aus elnom
verschlelfwlder-    miges Wetlenausbreitungtaell (52), wetche an ea-
standsfahigen Material besteht, des zwelte Tell   nem Ende mit dam durch
den Strahl beschosse- (22) aus elnem anderen Material ale das erste     nen
Tell verbunden bat, und sine Abdeckung (53), Tell besteht, und
35      watches das Wellenaubreltungstetl gogen Ver- das orate Tell und des
zweite Tell zurAusbildung  schlelO durch den Schleuderbeschug durch den
eher Doppeischichtanordnung laminlert sind.       Strahbstrorn sch0tzt, und
die Wandiereinrichtung (4) mit dam anderen Ends des Wellenausbrei- 2.
Vorrichtung nach Anspruch 1, bel wetcher die      tungsteils verbunden bat.
Meleinrichtung (30) eine Zahlerschaltung (7)  40 aufweist, um die Anzahl
des Auftretens elnzelner  10. Vorrichtung nach Anspruch 1, bet watcher die
Waelon in dem hochfrequentbn elektrischen SI-     Wandlerelnrlchtung (4)
eln Hochfrequenz-Wand- gnal zu messen.
lerelement tat, watches entweder olnen AE-Sen- sor, ain piezoelektrieches
Element oder ain 3. Vorrichtung nach Anspruch 1, bel wetcher die  45
elektrostriktives Element aufwelat. MeBeinrichtung (30) eine
Hflhlendetektorschal- tung (6) aufwelst, um mit dem hochfrequentbn   11.
VorrIchtung nach Anspruch 2, bel watcher der elektrischen  Signal sine
Htllen-Erfassung       StrahistroW von einer Strahiputzmaschine aus-
durchzufuhren, sowie sine Zahlerschaltung (7)     geschleudert wird, die
mit lnetm Drehrad verse- zum Meassen der Anzahi der Erzeugungen von   50
hen lat, und die zumindest entweder ain erate Ausgangasignalsn von der
Hteon-Deteoklor-         Einrlchtung (62) zum Steuern dor Drehung des
schaltung.                                        Strahlputzrades odor sine
zwelte EInrlchtung (63) zum Stuern der Menge does zugefihrtan 4.
Vorrichtung nach Anspruch 1, Anspruch 2 odor      Strahistroms aufwelst,
und das Ausgangasignal Anspruch 3, bel watcher die MeSsinrichtung (30)  ws
dor Zahlerschaitung (7) zum Stsuern zumindest eine SpitzenwertmoBschaltung
(8) aufwelst, um     entweder der ersten oder der zweiten Elnrlch- die
Spitzenwerte der eonzeinen Wallen zu arias-   tung (62, 63) verwendet wird.
son, die In dem hochfrequenten elektrischen Si- gnal enthalten atnd.
12. Vorrichtung nach Anspruch 3, bel watcher der Strahistrom von slner mit
Luftdruck arbeltenden 



5. Vorrichtung nach Anspruch 1, bel watcher die      Strahiputzmaschine
ausgeschioudert wird, die    11                 EP 0 456 520 B1
12 ->    zumindest sine erst Einrichtung (82) zurm Steu-        Iedit moyen
transducteur (4) convertit les- ern der Drehung des Strahlputz-Flilgelrades
5  dKes ondes 6lastiques on un signal 6lectriqueo a oder elne zweite
Einrichtung (63) zum Stbuern    haute fr6quence, der Menge des zugfflhrten
Strahistroms auf-           ladite prernere- partle (21) eat faite d'un
welst, und des Ausgangasignal der Zahierschal-   materiau r6slstantA
l'usure, ladite seconds partie tung (7) dazu verwendet wird, zumindest die
or-  (22) 6tant faite d'un mat6riau diff6rent du mate- ste oder die zwelte
Elnrichtung (62, 83) zu steu-  10  riau de ladKe premnire partie; et ern.
Iadito premiere partie et ladite seconds partie sont feuilletees afin de
former une struc- 13. Vorrlchtung nach Anspruch 4, bel welcher der     ture
bicouche. StrahIstrom von elner Strahiputzmaschine ausge- schleudert wird,
die sin Drehrad aufweist, und zu-  15  2. Appareil salon la revendication
1, dans loquel le- mindest entweder eine erste Einrlchtung (62) zum  dit
moyen de mesure (30) comprend un circuit de Steuern der Drehung des
Strahiputzrades oder el-  comptage (7) pour mesurer le nombre de fois ob no
zweite Einrichtung (83) zum Stuesm derMenge   des aiternances simpies
apparalseont dens ledit des zugefihrton Strahistroms aufweist, und des
signal 6iectrique A haute frequence. Ausgangssignal der
SpltzenwertmelIschaltung  20 (8) zum Stouern zumindest entweder der ersten
3. Apparell selon la revendication 1 dens lequel le- oder der zwelten
Einrichtung (62, 63) verwendet  dit moyen de mesure (30) comprend un
circuit de wird.                                            d6tectbon
d'enveloppe (6) pour soumrttre [edit si- gnal Ulectrique A haute frequence
A une d6teo- 14. Vorrichtung nach Anspruch 5, bel welcher der  25  tion
d'enveloppe, et un circuit de comptage (7) Strahistrom von elner
Strahiputzmaschine aus-    pour mesurer le nombre de fois ob sont Wms des
geschleudert wird, die mit Luftdruckiarbeitet, und  signaux de sortie par
ledit circuit de d6tection zumindest entweder oine erste Einrichtung (82)
d'onvoioppe. zum Steuern der Drehung des Strahiputz-FliOgl- rsdes oder eine
zweite Einrichtung (63) zum   30  4. Apparell solon la revendication 1, la
revendica- Steuern der Menge des zugefflhrten Strahl-       tion 2, ou la
revendication 3; dens lequel ledit stroms aufwest, und des Ausgangssignal
der       moyen de mesure (30) comprend un circuit de
Spitzenwertmeftchaltung (8) zum Steuern zu-      mesure de cr~tes (8) pour
detector les valeurs de mindest entweder der erstbn odor der zweiten
crete des altbrnances simples comprises dans Eindchtung (62, 63) verwendet
wird.      35      ledit signal 6lectrlque A haute frequence. 5. Appareil
solon la revendication 1, dans lequel le- Revendications
dit moyen de mesure (30) comprend un circuit de detection denveloppe (8)
poursoumettre ledltsi- 1. Apparell de mesure d'au maons 'une derilntensit
4o  gnal 6eictrique A haute frequence A une d6teo- et de la densite de
gronalliage pendant un tralit-  tion doenveloppe, et un circuit de mesure
do cr4- ment A la grenaille, comprenant:                 tes (8) pour
detecter les valeurs de crete dens un un moyen de projection de gronaille
et de   signal de sortie emis par lodit circuit de detectlon propagation
(1), comportant une premlere partle  d'enveloppe. (21 ; 51) destineo a etre
bombard6e par un jet de  46 grenaille pour produire des ondes 6lastlques
6. Apparell solon la revendication 1, dans lequei le lorsqu'elle reroit le
jet de grenaille;          jet de grenaille est projete par une machine de
un moyen transducteur (4) pour recevoir     grenalllage du type A roue
rotative. lesdites ondes elastiques venant dudit moyen de projection de
gronalloe et de propagation, Wfin de  so  7. Appareil solon la
revendication 1, dans lequel le convertir leadites ondes 6lastiques en un
signal  Jet de grenalile oet projete par une machine de electrique; et
grenmillage du type A presslon d'air. un moyen de mesure (30) pour mesurer
au moins l'un entre Is nombre deo tis obi la projection  8. Appareil solon
Ia revendlcatlon 1, dans lequel le- de grenaille est effectufe et
I'intensit4 de la pro-  6s  dit moyen de projection de grenalile et de
props- jection de grenaille, sur la base dudit signal 6leo-  gation (1)
comprend lesdites premiere et secon- trique A haute fr~quence; caracterise
en co quo:  de parties, bombard6oes par le jet de grenaille, un ledit moyen
de projection de grenallie et   carter exturieur (3) et un 6l6ment
d'isolation an- de propagation (1) comprend une seconde partle
tivibratolre (2) pour empicher la transmission de (22 ; 52) pour la
propagation desdites ondes     vibrations entre ledit elbment (21) et ledit
carter 6iastiques A travers elle;                       extbrieur (3). 
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solon la revendication 1, dana iequd le-  de grenalle fournie, le signal de
sortie dudit cir- dit moyen de projection de grenaille et de propa-   6
cult de mesure de crates (8) servant A comman- gation (1) comprend lesdites
premlbre et socon-  der au moins lPun desdits premier et second: de
parties, bombardoes par le jet de grenaille, un  moyens (62, 63). 616ment
de propagation dondes en forme de barreau (52), reilA par une oxtremit6
audit 616- ment bombarde par la grenaille, et un capot (53)  10 prot6geant
ledit olement de propagation d'ondes contre l'usure du felt de la
projection du jet de gre- nalle, ledit rnoyen transducteur (4) etant relio
A I'autre extromito dudit eiement de propagation d'ondes.
15 10. Appareil selon la revendication 1, dens lequel le- dit moyen
transducteur (4) est un eiement trans- ducteur a haute frequence comprenant
un parml un capteur d'Amission acoustique, un element  20 piezo-6lectrique
stun 6.6ment a 6lectrostriction, 11. Apparell selon la revendication 2,
dans loquel le jet de grenaille eat projete per une machine de grenalilage
du type A rous rotative, et compre-  25 nant au moins lIun entre un premier
moyen (82) pour commander l rotation de la roue de grenail- lage etun
second moyen (83) pourrgilerla quan- Mt6 de grenaille fournle, le signal do
sortie dudit circuit de comptage (7) servant a commander au  30 moins l'un
deadits premieretsecond moyens (62, 63). 12. Apparell selon la
revendication 3, dens lequei le jet de grenalle eat projete par une machine
de  35 grenalillage du type A presslon d'alr, et compre- nant au moins lIun
d'un premier moyen (62) pour commander la rotation de ia rouo de
grenalllage et d'un second moyen (63) pour r6gler la quantit6 de grenaille
fournle, le signal de sortie dudit cir-  40 cult de comptage (7) servant a
commander au mons Pun desdits premleretsecond moyens (62, 63). J    & 13
Appareil solon Is revendication 4, dans Isquei le  45 jet de grenaille eat
projete par une machine de grenaillage du type A roue rotative, et compre-
nant au moins I un entre un premier moyen (62) pour commander la rotation
de le roue de grenall- lage et un second moyen (63) pour r~gler la quan-
5o tite de grenaiUle fournie, le signal de sortie dudit circuit de mesure
de crates (8) servant A commander au moins l'un desdits premler et so- cond
moyens:(82,63). 14. Apparell selon la revendication 5, dans loquo le jet de
grenalile eat projete par une machine de grenaillage du type A pression
dWalr, et compre- nant au moins I'un d'un premier moyen (62) pour commander
la rotation de la roue de grenaillage etd'un second moyen (63) pour
r~glerla quantitk 8    


