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@ A device for the gasothermic application of coat-
ings on articles shaped with a body of revolution

comprises a spindle (4) for fixing the article (5), a
pulverizer (12) provided with a nozzle (19) with an
end face (20), a mechanism (11) for longitudinal
movement of the pulverizer (12) in relation to the
axis (7) of the spindle (4), a mechanism (13) for
transversal movement of the pulverizer (12) in rela-
fion to the axis (7) of the spindle (4) and a mecha-
nism (16) for rotation of the pulverizer (12), provided
with a hinge (17) which is mounted between the axis
(7) of the spindle (4) and the end face (20) of the
nozzle (19) so that its axis (18) is situated in relation
to the end face (20) of the nozzle (19) at a distance
equal to the distance of pulverization.
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APPARATUS FOR HOT GAS SPRAY DEPOSITION OF
COATINGS ON PRODUCTS IN THE TFORM OF
BODIES OF REVOLUTION

Technical Field

The invention relates to the equipmemt to be used
for the deposition of cnatings on surfaces of products,
and, in particular, it deals with apparatuses for hot
gas spray depositinn of coatings on products in the form
of bodies of revolution.

Background of the Invention

Known in the art is an apparatus for hot gas spray
deposition of coatings on products in the form of bndies
of revolution (US, A, 4099481), comprising a spindle for
carrying a product, a spray gun having a nozzle with an
end face, means for moving the spray gun axially along,
and transversely with respect to the spindle. The pro-
dﬁct is installed in the spindle, a desired distance is
adjusted from the end face of the nozzle and the product
surface, and the product is caused to rotate. A hot
spray gas material to be deposited is supplied to the
spray gun, and the spray gun is caused to move in an
equidistant relation to the generant of the product by
the means for moving the spray gun axially along, and
transversely with respect to the spindle. The hot gas
spray coating is deposited on the product surface during
single or repeated reciprocations of the spray gun. The
longitudinal axis of the spray gun in the abonve-describ-
ed apparatus remains perpendicular with respect to the
axis of the spindle, i.e. to the axis of rotation of the
product. Therefore, with any inclined position of the
generant of the body of revelution with respect to the
axis of rotation, the angle between the longitudinal
axis of the spray gun and the generant of the body of
revolution will deviate from the right angle so as to
result in a change in the range of deposition. As the
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position of the longitudinal axis of the spray sun at
right angles with respect to the surface being coated
is the most preferred in the hnt gas spray deponsition
ol coatings, any deviation of the axis of the spray gun
from such position results in impaired quality of conat-
ing.

Known in the art is an apraratus for hot gas spray
deposition of coatings on products in the form of bn-
dies of revnlution manufactured by WiTCO SUIZZE 3A.

The apraratus comprises a spindle for carrying a
product, a spray sun having a nozzle w~vith an end face,
a means for axially moving the spray sun with respect
to the srindle, a means for moving the spray gun trans-
versely with respect tn the spindle axis, and a means
for rotating the spray gun having a pivot Jjoint. The
end face of the spray gun nozzle is »nogitinned between
the axis of the spindle and the pivot pin of the pivet
joint nf the means for rotating the spray gun so that
the distance from the pivot pin of the pivet Joint to
the surface of the product 1s greatér than the coating
depasitinn range, i.e. the distance from the zurface of
the product to the end face of the nozzle., The product
is installed in the spindle, a desired coating deposit-
ion range is adjusted, and the product is caused to ro-
tate. Components for hot gas spray deposition of coat-
ing are supplied to the spray gun, and the means for
axially and transversely moving the spray sun cause it
move egquidistantly with respect to the generant of the
product. During the movement of the spray gun the means
for rotating the spray gun rotates the spray gun upon
every bent of the generant of the body of revelution in

such a manner that its longitudinal axis always remain

35

perpendicular with respect to the generant. As the dist-
ance from the pivot pin of the pivot jnint of the rotat-

ion means to the surface of the product is greater than
the coating deposition range, the pivnt pin of the
pivot joint is offset through a small distance at all
portions of the product surface upon every bent of the
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generant to ensure a constant coating deposition range.
Therefore, the path of movement of the pivet pin is
more complicated than the generant of the body of revn-
lution. This path of movement makes operation of a pro-
gram control device more complicated. In addition, upon
every rotation of the spray gun it applies a surplus
layer of coating to a small patch lengthwise of the pro-
duct in the bending zone of the generant. The larger
the numher of reciprocations of the spray gun along the
product surface, the greater is the difference between
thickness of coatings in such patches and over the rest
of the product surface., It will be apparent that the
kinematic system of the spray gun movement in the prior
art apparatus does not allow uniform coating to be pro-
duced.,

Summary of the Invention

The inventinn is based on the problem of providing
an aoparatus for hot gas spray deposition of coatings
nn products in the form of bodies of revolution which
can ensure uniform coating owing to s modified kine-
matic system.

The above problem is solved by that in an anpara-
tus for hot gas spray deposiftion of coatings on products
in the form of bodies of revolution, comprising a
spindle for carrying a product, a sSpray gun having a
nozzle with an end face, a means for moving the spray
gun axially along the spindle, a means for moving the
spray gun transversely with respect to the axis of the
spindle, and a means for rotating the spray gun having
a pivot joint, according to the invention, the pivot
joint of the means for rotating the spray gun is pro-
vided between the axis of the spindle and the end face
of the nozzle in such a manner that the pivot pin of
the piveot joint is spaced from the end face of the
nozzle at a distance equal to the coating deposition
range.

This construction of the apparatus for hot gas
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spray deponsition of coatings to products in the form of
bodies of revolution ensures the movement of the pivet
pin of the pivot joint of the means for rotating the
spray gun along a line following the configuration of
the generant of the body of revolution so as to facilit-
ate programming of the path of movement of the spray
gun., In acdition, no surplus layer of coating is appli-
ed to portions of the product surface contizuous to the
bending points of the generant, and uniformity of the
coating layer over the entire surface of the product is
ensured,

Brief Descriptinn of the Drawings

The invention will now be described in detail with
reference to 3pecific embondiment illustrated in the
accompanying drawings, in <hich:

Fig. 1 1is a general view of an apparatus for hot
gas spray coating deposition on products in the form of
bodies of revnlution, accnraing to the inventiong

Fig. 2 is ditto, a crogs-sectional view taken
along line II-II in Fig. 1, according to the invention;

Fig. 3 shows a diagram of movement of a spray gun
along the generant of a body of revolution, according
to the invention.

Best Mode for Carrying Out the Invention

An apparatus for hot gas spray coating deposition
on products in the form of bodies of revrlution com-
prises a chamber 1 (Fig. 1) attached to a bed 2. The
bed 2 also supports a headstock 3 with a spindle £ for
carrying a product 5 in the form of a body of revelu-
tion, and a guide member 6 supporbts a tailstock 8 mov-
able axially along the axis 7 of the spindle 4 and hav-
ing a journal 9 coaxial with the axis 7. A guide member
10 in the chamber 1 supports a means 11 for axially mov-
ing a spray gun 12 with respect tn the axis 7 of the
spindle 4, and a means 13 (Fig. 2) for transversely mov-
ing the spray gun 12 with respect to the axis 7 is
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mnounted on the means for axially moving the spray gun,
a mechanism 14 being provided on this means for bring-
ing the spray gun 12 from a rear 15 of the chamber 1 to
the working pocition. The mechanism 14 for bringing the
spray gun 12 to the working position carries a means 16
for rotuting the spray gun 12 to rotate its with res-
pect to the planes of axial and transverse movement
drawn through the axis 7 of the spindle 4, The means 16
for rotating the spray gun 12 has a pivot Jjoint 17 with
a8 piveot pin 18. The spray gun 12 having a nozzle 19
with an end face 20 is mounted on the pivot joint 17 by
means of mechaniam 21 for linear displacement and g de-
vice 22 for emergency rotation of the spray sun 12 away
from the surface of the product 5. The means 16 for ro-
tating the spray gun 12 about an axis 23 is designed
for adjusting the range h of coating depnsition, i.e.
the distance from the surface of the product 5 teo the
end face 20 of the nozzle 19.

The apparatus for hot gas spray deposition of coat-
ings on products in the form of bodies of revelution
functions in the follonwing manner.

When the spray gun 12 is retracted to the rear
¥2ll 15 (Figs 1, 2), the product 5 is installed in the
spindle 4 and pressed by the revolving Jjournal 9 of the
tailstock 8, The pivot joint 17 is mnved by the means
13 for transversely moving the spray gun 12 and stopped
in a pnsition in which the pivot pin 18 of the pivot
joint 17 is aligned with a tangent line to the circum-
ference of the product 5 (Fig. 2) drawn through the
extreme point of the surface of the product 5 being
coated. The spray gun 12 is moved to the working posit-
ion by the mechanism 14 for bringing the spray gun from
the rear wall 15 to the working position and is stopped
in this working position in such a manner that the axis
23 of the spray gun 12 be aligned with a plane drawn
through the axis 7 of the spindle 4. The spray gun 12
is then displaced by the linear displacement mechanism
21 along the axis 23 to adjust the desired cnating
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deposition range h. Then using a programming device
well knnwn to those skilled in the art, a prosram for
moving the sbray gun 12 with respect to the generant of
the product 5 is set up, the generant heing shown in
Fig. 3 at 1. The program sets forth the movement of the
pivot pin 18 of the pivot joint 17 along a path follow-
ing the configuration of the generant 1 and rntations
of the spray gun 12 about the pivot pin 18 at bending
points of the gemerant 1 in such a manner that the axis
23 of the spray gun 12 remain always perpendicular with
respect to the generant 1. A drive of the spindle 4
(not shown) is switched on, components of the hot gas
spray coating are supplied to the spray gun 12, and
drives of the means 11 for longitudinal movement, means
13 for transverse movement and rotation means 16 are
switched on to move and rotate the spray gun 12 in ac-
cordance with a pre-set program. During the movement of
the spray gun 12 over the cylindrical portion of the
product 5, the pivot pin 18 of the pivot joint 17 moves
in parallel with the axis 7 (Fig. 3) so as to ensure
the constant range h of coating deposition. The spray
gun 12 moves from the position a into a position b, and
the pivot pin 18 of the pivot joint 17 moves between
points 04 and 0,, i.e, to the bending point of the ge-
nerant 1 at an angle of . The means 16 for rotating the
spray gun 12 rotates the spray gun 12 from the position
b to a position ¢, and the axis 23 of the spray gun 12
is rotated about the point O, also through the anglec ,
The spray gun 12 is then moved at the angle & with res-
pect to the axis 7, i.e. in parallel with the next po-
sition of the generant 1 from the position ¢ to a posit-
ion d. The pivot pin 18 of the pivot joint 17 moves
fromf%he point O2 to a point O3 so as to maintain the
range h. At the point 03, i.e., at the next bending
point of the generant 1 at an angle S the means 16 for
rotating the spray gun rotates the spray gun 12 through
the angle f from the position d to a position e. The
axis 23 of the spray gun 12 is rotated about the point

@
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03’ The spray gun 12 then mnves in parallel with the
next portion of the generant 1 from the position e to a
position f. The spray gun 12 is then moved and rotated
in the similar manner. During the return movement of
the spray sun 12 along the generant 1, its motions are
repeated in the reversed order, The number of recipro-
cations of the spray gun 12 along the generant 1 depend
nn the desired thickness of the coating layer on the
product 5. As it can be seen from Fig. 3, the path of
movement of the pivot pin 18 of the pivet joint 17 of
the spray gun 12 follows the configuration of the gener-
ant 1, and all rotations of the spray sun 12 occur
about bending points of the generant 1 so as to rule
out application of any surplus layer of coating to the
surface of the product 5 in the zones of bending points
of its generant 1.

Upon a suddent stoppage of the spindle 4 or one of
the means 11, 13, 16, the emergency rontation device 22
automatically retracts the spray gun 12 to an inclined
position so as to avoid application of a surplus coat-
ing to a local portion of the surface nf the prnduct 5.

Wren application of the ceoating layer to the sur-
face of the product 5 is over as prescribed by process
shart, the spindle 4 is topped, the means 11, 13 and
16 are switched off so as to stop the spray gun 12 in
the initial position, and the mechanism 14 for hringing
the spray gun to the working position retracts the
spray gun 12 to the rear wall 15 of the chamber 1. The
product 5 is discharged. The cycle can be repeated.

Therefnre, the kinematic system for moving the
spray gun 12 with respect to the pivet pin 18 of the pi-
vot joint 17 by means of the apparatus for hot gas
spray coating deposition on products in the form of bo-
dies of revolution along a path following the configur-
ation of the generant 1 of the body of revolution faci-
litates programming of movement of the spray gun 12 in
carrying out deposition of hot gas spray coatings. In
addition, as the pivot pin of rotation of the spray gun
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12 is aligned with the bending points of the generant 1
during rotations of the spray gun 12, depnsition »f
surplus coating layers in the zones of thle surface of
the product 5 contiguous to the bending points is avoid-
ed. This ensure unifirmity of the layer of a haot gas
spray coating applied to the surface of the prnduct and

enhances product quality.

Industrial Applicability

An apoaratus for hnt gas spray deposition of coat-
ings on products in the form of badies of reveolutinn
may be used for the deposition of cratings on bodiez of
revolution of simple and intricate configutation in the
metallurgical, machine tool engineering and chemical
industries.
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CLAINMS:

An apparztus for hot gas spray deposition of coat-
ings on products in the form of bodies of revolution,
comprising a spindle (4) for carrying a product (5) a
spray gun (12) having a nozzle (19) with an end face
(20), a means (11) for axially moving the spray gun
with respect to the axis (7) of the spindle (4), a
means (13) for moving the spray gun (12) transversely
with respect to the axis (7) of the spindle (4), and a
means (16) for rotating the spray esun (12) having a
pivet joint (17), c ha rac t e r iz e d in that
the pivot joint (17) of the means (16) for rotating the
spray gun (12) is provided between the axis (7) of the
spindle (4) and the end face (20) of the nozzle (19) in
such a manner that a piveot pin (18) thereonf is spaced
from the end face (20) of the nozzle (19) at a distance
equal to the range of coating deposition.
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