
(err)                   EP0392850B1                     2 Description
stress and compressive stress due to bending and re- storing, thus the
bending and restoring fatigue frac- The present invention relates to a
method of pro-  ture hardly occurs. Accordingly, it is not necessary to
ducing a laminated metal belt from a laminated metal  use such a strong
material. However, since a produc- sheet material which is Installed on a
drive pulley and   5   tion cost Is increased by making the ring belt
thinner, a driven pulley for transmitting power.            the thickness
of the ring metal belt Is set around 02 Fig. I is a schematic view of the
state wherein a  mm currently. In this thickness, maraging steel Is re-
ring laminated metal belt I is used. The ring laminated  quired from the
viewpoint of the strength against fa- metal belt 1 is used notonly for
transmitting power but  tigue, besides generally the hardening heat
treatment also be used in a nonstop variable speed gear which   10  by
aging and so forth or furtherthe surface hardening is able to adjust the
running speed freely while main-  heat treatment by nitriding and so forth
are per- taining constant revolutions of the pulley 2, by making  formed.
radii r, R of pulleys 2, 3 adjustable to which the ring  A conventional
method of producing a ring lamin- laminated metal belt 1 is Installed.
ated metal belt is divided roughly Into a method of us- The ring laminated
metal belt 1 installed on the   16  ing a sheet material and a method of
using a seamiess pulleys 2, 3 has a portion bent at a predetermined ra-
steel pipe material. dius ror Rand a portion stretched straightly between
In the former method disclosed, for example, In the pulleys 2, 3, so that
repetitive bending and restor-  Japanese Patent Application Laid-Open No.
57- ing deformation is applied on the belt by the rotation  161335 (1982)
and Japanese Patent Application of the pulleys. Thus, the belt must be
sufficiently flex-  20   Laid-Open No. 58-159937 (1983), end portions of a
ible against bending and having a necessarily suffi-  band sheet material
having the same thickness, width cent strength against the tension for
transmitting  and length of one ring belt constituting a laminated power.
As a material of such a belt various kinds have  belt are butted and welded
together Into a ring. After been proposed hitherto, and for example, fiber
rein-  the heat treatment for unifying the strength of the forced rubber, a
firmly woven fiber, leather etc. have   25  welded portion and the other
portion, It is finished Into been widely used.
a predetermined thickness and peripheral length by However, though these
belts of nonmetal mater-  ring rolling, then hardened by the heat treatment
and al are flexible and sufficiently endurable to the repet-  formed into a
ring, a plurality of which are fitted in mul- itive bending and restoring
deformation, tensile   tiple Into a laminated belt. strength per unit
sectional area is limited. Thus, when   30  In the latter method, a
seamless steel pipe having the large power Is to be transmitted, It is
forced to ap-  a predetermined thickness and outside diameter is ply a
wider belt, install plural belts in multiple or the  cut Into section to
the width corresponding to one ring like, which results in a large space
occupied by the  belt, and after annealed, If necessary, finished Into a
pulleys and the traveling belt therebetween, and fur-  predetermined
thickness and peripheral length by ther the weight of the pulley Itself
becomes heavier.  35  ring rolling, then hardened by the heat treatment and
Accordingly, for such use as a nonstep various speed  fitted In multiple
Into a laminated belt. gear of an automobile where the Installing space is
The plural ring belts constituting one unit of lam- limited, the light
weight and high reliability on the  Inated belt are so produced that every
ring belt has a break proof are required, a nonmetal belt can not be
different peripheral length to be fitted In multiple. used and the strong
metal belt must be employed.    40   However, as previously stated, a
delicate fitted con- Also in this case, the structure and material which
dition must be maintained all around the peripheral to do not create the
fatigue fracture by the repetitive  create the relative slide with a
moderate frictional re- bending and restoring are naturally required.
sistance between the adjoining rings. Obtaining such The metal belt Is used
generally in the laminated  fitted condition by only adjusting the
thickness and state wherein a plurality of ring belts, each peripheral  45
peripheral length in ring rolling, a great deal of labor length being
slightly different are fitted inwardly or  is required and productivity Is
considerably spoiled. outwardly. The fitted condition between the adjoining
Also, the thinner the ring belt the more delicate ring belts is adjusted to
develop a relative slide cir-  the thickness reduction adjustment for
adjusting the cumferentially with a moderate frictional resistance,
peripheral length, thus not only an enormous amount so as to create a slide
between the ring belts during   so  of work Is necessitated but also yield
of non-effective the repetitive bending and restoring deformation, and
unit extremely lowers. not to produce excessive tensile and compressive
As a countermeasure, a circumferential expand- stresses on the Individual
ring belt. The reason why  ing method has been proposed to stick the
adjoining the plurality of ring belts are laminated is to secure  ring
belts together moderately, after plural ring belts enough entire sectional
area of the belt to prevent the   55  are combined to form one unit of
laminated belt. For tensile fracture of the belt used by applying the ten-
example, such a method by split tools disclosed In sion.
Japanese Patent Application Laid-Open No. 58- The thinner the ring belt the
smaller the tensile  30041 (1981) and Japanese Patent Application Laid- 2
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(1981), or a method by heat ex-  method of producing a laminated metal
belt, wherein pansion of a core metal disclosed In Japanese Patent  an
auxiliary plate is bonded to at least one surface of Application Laid-Open
No. 57-163750 (1982).       a laminated material prepared by bonding metal
Even by these methods, however, it is difficult to  sheets with resin,
thereby the auxilliary plate works as accomplished a delicated size
adjustment at 1/100   5   a protection for preventing the metal sheet to be
scar- mm level perfectly. Therefore, as stated In Japanese  red when
forming a cylindrical body. PatentApplication Laid-Open No. 58-118351
(1983),    Accordingly, the Invention provides a method of a method has
been devised to prepare a belt once In  producing a laminated metal belt in
which a plurality which the ring belts are joined together, then decom-  of
ring belts each having a different circumferential pose them to polish
chemically, and after reduction in  10  length are laminated in one unit
characterised by. thickness to obtain the moderate fitted condition com-  a
first step for laminating a plurality of metal bine them again. However,
there Is such a problem in  sheets thicker than said ring belt by bonding
with res- any of the methods aforementioned that a great deal  in to form a
laminated blank, of labor is necessitated in adjusting the fitted condi-  a
second step for forming a cylindrical body tion between the adjoining ring
belts.       15  from said laminated blank, JP-A-61140339, of which there
is an English lan-    a third step for cutting said cylindrical body ra-
guage abstract In "Patent Abstracts of Japan", Vol.  dially to obtain a
bonded laminated ring, and 10, No. 336 (M-535) [2392], November 14, 1986,
dis-     a fourth step for removing resin from said closes a method of
fabricating a multilayered endless  bonded laminated ring. band. A metal
plate is pressed to form a cup-shaped   20  The invention further provides
a laminated metal frustum which is further pressed to form a multistage
belt characterised in that it is formed through a first cylindrical shell.
This multistage shell is cut at each  step for forming a laminated blank
comprising a plur- stage orthogonally to the shell axis to produce a ser-
ality of metal sheets bonded with resin, a second step les of endless band
parts of different diameter, which  for forming a cylindrical body from
said laminated are then fitted to form the multilayered endless band.  25
blank, a third step for cutting said cylindrical body ra- The present
Invention has been devised to solve  dially to obtain a bonded laminated
ring, and a fourth the problems mentioned above, therefore.          step
for removing resin from said bonded laminated It is a first object of the
invention to provide a  ring. method of producing a laminated metal belt,
wherein   Specific embodiments of the Invention are de- after preparing a
laminated material by laminating   30  scribed below, by way of example,
with reference to metal sheets corresponding to the number of ring  the
drawings, of which: belts constituting the laminated metal belt of one unit
Fig. I Is a perspective view showing the state bonded with a resin to form
a cylindrical body there-  wherein a laminated metal belt is used, from,
the cylindrical body is cut radially and the resin  Fig. 2 Is a schematic
frontviewofalaminated belt is removed to produce the laminated metal belt
of one   35  produced by a method of the invention, unit, thereby a
delicate adjustment of fitted condition  Fig. 3 Is a flow diagram showing
essential proc- of the ring belts is not needed, and the number of ring
esses of a method of the invention, belts necessary to constitute one unit
can be ob-    Fig. 4 is a perspective view and a fragmentary tained
simultaneously.                                enlarged sectional view of a
laminated blank, It is a second object of the invention to provide a   40
Fig. 5 is a fragmentary enlarged sectional view method of producing a
laminated metal belt, wherein  showing another embodiment of a laminated an
auxiliary plate is bonded to at least one surface of  blank, a laminated
material prepared by bonding metal        Fig. 6 Is a schematic view of an
apparatus used sheets with resin to form a cylindrical body arranging  for
producing a laminated blank, the auxiliary plate inside, thereby when
forming the   45  Fig. 7 Is a fragmentary enlarged sectional view
cylindrical body, wrinkles developed on the edge of  showing production
process of the laminated the cylindrical body may be prevented, so that a
thin-  blank, ner metal sheet is applicable where fatigue fracture  Fig. 8
Is a fragmentary enlarged sectional view rarely occurs.
showing another production process of a lamin- It is a third object of the
invention to provide a   50  ated blank, method of producing a laminated
metal belt, wherein   Fig. 9 is a schematic view of an apparatus used an
auxiliary plate Is bonded to at least one surface of  therein, a laminated
material prepared by bonding metal        Fig. 10 is a sectional
viewshowing a deep draw- sheets with resin to form a cylindrical body
arranging  Ing process in which deep drawing and Ironing the auxiliary
plate inside, thereby when cutting the  55  are carried out simultaneously,
cylindrical body into rings, a core member is not nec-  Fig. 11 is a
perspective view of a laminated shell essary to be pressed Into the
cylindrical body.       produced improperly as the result of deep draw- It
is a fourth object of the invention to provide a  Ing, 3    
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view of a laminated shell,  and/or any other treatment. Fig. 13 is a
fragmentary enlarged sectional view   Each of the processes will be
described specifi- of a laminated shell formed by the laminated    cally in
the following. blank shown In Figs. 4 or 5, Fig. 14 Is a sectional view
showing an ironing   5   (A) Producing laminated blank process, Fig. 15 is
a schematic sectional view showing a    Fig. 4 shows a laminated blank 11
used in a meth- spinning process,                               od of the
invention, Fig. 4(a) shows its perspective Fig. 16 is a half-cut view of a
half-finished product  view and Fig. 4(b) shows its fragmentary enlarged of
a laminated mold cut Into annular sections,    10  sectional view. The
laminated blank 11 Is formed by Fig. 17 is a sectional view showing a
cutting  laminating a plurality of disc-like blank sheets 11a mode with a
cutting tool,                       bonded with resin layers 11 b
Interposed therebetw- Fig. 18 is a sectional view showing a cutting   een
as shown in Fig. 4(b). The blank sheet 11a is the mode of a laminated mold
bonded with an auxil-  same material as the laminated belt 1 and-the number
iary plate at least Inside with a cutting tool,  15  of sheets is as same
as that of the ring belts 4, 4, Fig. 19 Is a sectional view showing a
cutting   constituting the laminated belt I of one unit The di- mode with
rotary blades,                        ameter Do of the laminated blank 11
Is selected to be Fig. 20 Is a sectional view showing a cutting   available
for deep drawing to be described later, and mode with laser beams,
the thickness to of the blank sheet 11a is selected to Fig. 21 is a
perspective view and a sectional view   20  be the same orthickerthan the
plate thickness t of the showing a cutting mode with a wire saw,
ring belt 4 constituting the laminated belt 1 to be fin- Fig. 22 Is a
perspective view of a laminated ring  ished to the plate thickness t by
Ironing to be descri- belt and a sectional view taken along the line a-
bed later. a thereof, and                                     There are two
purposes for bonding the blank Fig. 23 is a plan view showing a using mode
of an   25  sheets 11a, 11a together with the resin layer 11 b. expanding
jig when removing resin by heating       One of the purposes is to deform
the plurality of and burning, and a sectional view taken along the  blank
sheets 11a constituting the laminated blank 11 line b-b thereof.
Integrally to Inhibit the fracture and wrinkles In the The present
invention will be described specif -  molding process B by press forming,
spinning or the cally with reference to the drawings showing its em-  30
like to be described later. Another purpose Is to obtain bodiments.
the gap between the adjoining ring belts 4, 4 by re- Fig. 2(a) Is a
schematic front view of a ring-  maining the thin resin layer l1b
therebetween In the shaped laminated metal belt produced by a method of
laminated shell 21 after press forming or spinning, the invention, Fig.
2(b) is a fragmentary enlarged  cutting it Into annular sections to produce
the bonded view and Fig. 2(c) is a transverse sectional view of  35
laminated ring 41 and removing the resin layer 11b Fig. 2(a), wherein
numeral I designates the ring-  therefrom. shaped laminated metal belt
(hereinafter merely re-    Accordingly, as the resin layer 11 b a material
hav- ferred to as a laminated belt), and numeral 4 denotes  ing enough
bonding strength to hold the blank sheet a ring belt within the laminated
belt 1. The laminated  11a In press forming, and enough ductility to follow
belt 1 is constituted by a plurality of ring belts 4, 4 ...  40  the
deformation of the blank sheet 11a such as poly- which are fitted In
multiple, the adjoining ring belts 4,  propylene or the like is used. When
the resin itself Is 4 are adapted to create a relative slide therebetween
not strong enough, wrinkles tend to develop and en- with a suitable
frictional resistance.             large in the press forming to be
described later (refer Fig. 3 is. a process diagram showing essential  to
Fig. 11(a)), and the resin layer becomes excessive- processes of a method
of the invention comprising; a   45  ly thin by ironing, thus the suitable
gap between the step A In which a laminated material (hereinafter re-
adjoining ring belts 4,4 of the laminated belt I can not ferred to as a
laminated blank) is produced by lamin-  be secured. When the ductility
becomes poor due to ating a plurality of blank sheets which are bonded In
the excessive bonding strength, it cannot resist defor- multiple with resin
layers interposed therebetween, a  mation at press forming or spinning and
the sheet is step 3 in which the laminated blank Is formed into a   50  to
be cracking or the metal sheets are separating. laminated shell by press
forming or spinning, a step   The strength of the resin layer 11b is
generally C in which the laminated shell is cut Into annular sec-
evaluated by the shearing strength ' obtained by div- tions annularly with
a cutting tool, blade, laser beams,  iding the maximum tensile strength In
the period from wire saw etc. to obtain a bonded laminated ring, a step
starting to apply a predetermined tensile strength to D in which bonding
resin in the bonded laminated ring  55   each one end portion of a pair of
metallic samples Is removed and a step E In which the laminated ring   .
whoseotherend portionsare overlapped and bonded whose bonding resin Is
removed or the ring belt con-  with resin until the bonding force Is lost,
by the bond- stituting the laminated ring is treated in the surface  ed
area. 4    
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experiment of the inventor, it has  thus obtained is, for example, stamped
out to obtain been confirmed that a good result is obtained by se-  the
laminated blank 11 as shown in Fig. 4. lecting the resin having the
shearing strength r of   Fig. 8 is an explanatory view of a bonding and 1
A7x1 07 to 2.45x1 07 Pa (150 to 250 kgf/cm2).  laminating method of the
latter case wherein a prede- The thickness tp of the resin layer 11b is as
deter-   5   termined number of blank sheets 11a are bonded si- mined as to
obtain the gap required between the ad-  multaneously. Fig. 8(a) shows the
case wherein resin Joining ring belts 4,4 of the laminated belt I after the
covered sheets formed by sticking the resin layer 11 b press forming or
spinning to be described later. The  on one surface of the disc-like blank
sheet 11a are gap between the ring belts 4, 4 is preferably 5 to 20  piled
up, and the blank sheet 11a without the resin u.m. According to an
experiment of the Inventor, In  10  layer 11 b is placed on the top, while
Fig. 8(b) shows case of the resin having the shearing strength  of  the
case wherein the blank sheets 11 a and resin films 1.47x107 to 2.45x107 Pa
(150 to 250 kgf/cm2),the  19 are alternately piled up, the blank sheets 11a
be- aforesaid gap Is obtained by the thickness t, be taken  ing pressed
together while heated so as to be lamin- as 20 to 100 u. Incidentally, it
Is not necessary for the  ated and bonded Integrally. One method of
producing thickness tp to be equivalent for all of the resin layers  15
the resin covered sheet shown in Fig. 8(a) Is to coat l1b of the laminated
blank 11, It may be suitably  one surface of a single blank sheet 11a with
a liquid changed for every resin layer  lb In the stage of the  resin, and
the other method Is, as shown in Fig. 9, to laminated blank 11 so as to
obtain a suitable gap be-  preheat the metal coil 12 of the same material
and tween the respective ring belts 4, 4 In the state of the  thickness as
the blank sheet by a first heat roll 14, and laminated belt 1.
20  onto the metal coil 12 wound on a second heat roll 15, Fig. 5(a), (b)
are fragmentary enlarged views of  to press a coiled plastic resin film 13
having self- another laminated blanks 11', 11" used In the method  adhering
by a roller 15a so as to be molten and stuck of the invention. Fig. 5(a)
shows an organization in  to obtain a single-face resin covered coil 19
after which auxiliary plates 11c, 11c are laminated and  cooling, then to
stamp out it, for example. bonded on both surfaces, and Fig. 5(b)
illustrates the   25  Though Figs. 7, 8 and 9 show the laminating and
auxiliary plate 11c being bonded to one surface. The  bonding
methodsforobtaining the laminated blank 11 other elements are substantially
same as those    shown in Fig. 4 (b), the laminated blank 11 with the shown
in Fig. 4(b), so that the like reference numerals  auxiliary plate 11c as
shown in Figs. 5(a),(b) may also are given to the like or corresponding
parts and the  be formed in the same manner. explanation will be omitted.
30      Incidentally, It is also a suitable method to pro- Such a laminated
blank 11 is produced In the fol-  duce the circular laminated blank 11 as
shown in Fig. lowing manner.                                    10 by
stamping out from the rectangular metal sheets A method of bonding a blank
sheet 11a with resin  laminated and bonded. Is divided roughly Into two
methods. One method Is to laminate coiled metal sheets continuously, and
the   35  (B) Forming Process other method is to bond a predetermined
number of metal sheets with the resin layer 11b interposed      Next, a
process of forming the laminated blank 11 therebetween simultaneously.
into a laminated shell having a cylindrical wall by the Fig. 6 shows the
former in the laminating and  press molding or spinning will be described.
bonding mode. The metal coils 12,12 of the same ma-  40 terial and
thickness as the blank sheet 11a are pre-  a) Press Forming heated
respectively by the hot heat rolls 14, 14 and a coiled plastic resin film
13 having adhesive quality Is  Fig. 10 is an explanatory view of a deep
drawing passed through the heat rolls 15,15 so as to be press-  by press
forming, FIg. 10(a) shows the state Imme- ed thereon in the molten state to
obtain a bonded lam-  45  diately before press forming and Fig. 10(b) shows
the Inaed coil 16 after cooling.                      state immediately
after the Iron end of a punch. First, Fig. 7(a) shows a sectional view of
the bonded  as shown in Fig. 10(a), the laminated blank 11 is set laminated
coil 16. When the bonded laminated coil 16  on the face 25a of a die 25
concentrically with a die with two layers thus obtained is used again In
place  hole 25b; and a sheet holding plate 26 Is descended of the metal
coils 12, 12 shown in Fig. 6, a bonded  50  from above to press and hold It
by means of a pres- laminated coil 17 with four layers shown In Fig. 7(b)
sure device not shown. Thereafter, a punch 27 Is de- Is obtained. By
repeating this the bonded laminated  scended from above by means of an
actuating device coil 17 laminated with an even number of metal    not
shown to press the laminated blank 11 disposed sheets is obtained. When
laminating and bonding an  just above the die hole 25b by a punch bottom
face odd number of metal sheets, a non-layered metal coil  55   27a so as
to be pressed Into the die hole 25b through may be used In place of either
of the metal coils 12  die shoulders 25c of the die face 25a. The sheet
hold- once in either of the bonding processes after the sec-  Ing plate 26
is intended for Inhibiting wrinkles of a ond time. The bonded laminated
coil 17 with n layers  flange 21g, a pressure being applied as much as pos-
5    
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range not generating fracture.    section becoming non-circular when the
flange 21g is The thinner the blank sheet 11a constituting the  drawn
completely into the die hole 25b. The third rea- laminated blank 11, the
more the flange wrinkles tend  son Is to take out the punch 27 easily since
the flange to develop, and the flange wrinkles not be deleted  21g can be
held by the sheet holding plate 26 as pre- even when the pressing force Is
increased to the   5   viously described. When the aforesaid problems are
breaking limit. One of the purposes of bonding the  not encountered, the
deep drawing can naturally be auxiliary plates 11c to both outer surfaces
of Fig. 5(a)  continued till the flange 21g is drawn completely Into Is to
prevent the flange wrinkles, which can be inhib-  the die hole 25b to
improve the yield of the material. ited effectively by making the auxiliary
plate 11c     Fig. 12 is a half-cutview of the laminated shell 21, thicker
than the blank sheet 11a. This is because that  10  Fig. 13(a) is a
fragmentary enlarged sectional view of rigidity of the auxiliary plate 11c
serves as resistance  the body 21f of the laminated shell 21 obtained by
us- to the buckling of the laminated blank 11.         ing the laminated
blank 11 shown in Fig. 4, Fig. 13(b) The Inventor has confirmed by an
experiment     and Fig. 13(c) are fragmentary enlarged sectional that the
flange wrinkles can be prevented completely  views of the body 21f of the
laminated shell 21 ob- by making the thickness of the auxiliary plate 11c
15  tained by using respectively the laminated blank 11 about 0.8mm, even
when the thickness of the blank  or 11" shown in Fig. 5(b) or Fig. 5(c).
sheet 11a is reduced to about 0.1mm. Accordingly, as   Incidentally, though
the auxiliary plate 11c shown previously stated, the thinner the blank
sheet 11 a the  In Fig. 13(c) Is disposed Inward It is also proper to be
more the fatigue durability, so that when maraging  disposed outward. steel
is used in the blank sheet 11 a as in the past, the   20  In such a deep
drawing, a material on the die sur- process can be simpler by omitting the
heat harden-  face 25 Is subjected to bending and restoring defor- ing.
Furthermore, inexpensive materials having the  mation when moving through
the die shoulder 25c. lower strength may be used.
Thereby, an uneven residual stress is developed In After obtaining the
laminated shell 21 having a  the direction of thickness on the metal of the
body 21f cylindrical body 21f as shown in Fig. 10(b), the punch   25  of
the laminated shell 21 shown In Fig. 12. As a result, 27 Is ascended and
the laminated shell 21 Is taken out  as to be described later, In laminated
rings 41 ob- from the die 25. Then, the sheet holding plate 28 Is  tained
by cutting the body 21f of the laminated shell raised and a knock out plate
28 is ascended by an ac-  21 Into sections, so-called "warp" is created at
its lat- tuating device not shown to take out the laminated  eral
intermediate portion bending Inward or at the shell 21 from the die hole
25b. Though the corner ra-  30  both side lines bending outward. In order
to prevent dius rd of the die shoulder 25c is smaller the better for  such
warp, at deep drawing shown in Fig. 10, Ironing preventing the winkles at
this portion, If It is too small  Is carried out further to reduce the
thickness of the the fracture tends to occur between the flange 21g
laminated mold 21 between the peripheral surface of and the body 21f.
According to an experiment of the  the punch and the inner surface of the
die 25. The Inventor, in the case of laminated blank 11 of Fig. 4(b),  35
ironing is effective in equalizing the diameter and a suitable range of rd
is 5 to 15 to (where to : thickness  thickness of the cylindrical body 21f
of the laminated of the blank sheet 11 a). Though the corner radius r.
shell 21 In the direction of thickness besides prevent- of the punch
shoulder 27a Is smaller the better to ob-  ing the warp. The Ironing may
not be necessarily per- tain a long straight portion of the body 21f in the
lam-  formed simultaneously with the deep drawing, but it Inated shell 21,
If it is too small the fracture occurs at  40   may be suitable to be
conducted thereafter. a circumferential portion of the laminated shell 21
as  Fig. 14 is an explanatory view of an Ironing proc- shown In Fig. 11(b),
so that rp Is preferably 5 to 15 to  ess; Fig. 14(a) shows the state
Immediately before In the case of laminated blank 11 of Fig. 5(a), or  the
Ironing and Fig. 14(b) shows the state Immediate- in the case of laminated
blank 11" of Fig. 5(b) wherein  ly after. As shown In Fig. 14(a), the
laminated shell 21 the deep drawing is carried out by facing the auxiliary
45  fitted on the punch 27 is passed through the die 29 plate 11c to the
punch 27, since the wrinkles on the  as shown In Fig. 14(b) for ironing by
a pressure device metal sheet 11a at the die shoulder 25c is Inhibited by
not shown. the auxiliary plate 11c, rd may be largerthan the value  When
Ironing the body of a shell, the minimum stated above.
blank thickness may be 1.0 to 1.05 times of a clear- There are three
reasons to leave the wide flange   50  ance C between the punch 27 and the
die 29. In the 21g on the laminated shell 21 in Fig. 10(b).       case of
the laminated blank with a plurality of bonded The first reason Is to
prevent wrinkles on the  metal sheets, since resin layers softer than the
metal flange edge which may occur when the peripheral    exist, even when
the thicknesses To, To', (err) of the edge of the flange 21 is released
from the sheet hold-  laminated blank 11, 11', 11 (refer to Figs. 4(b), Ing
plate 26 as approaching to the die shoulder 25c.  55   5(a),(b) are 1.0 to
1.05 times of the clearance C be- The second reason is to avoid difficulty
In cutting Into  tween the punch 27 and the die 29, the Ironing can not
sections to be described later due to insufficient rig-  be carried out
effectively. According to an experiment idity nearthe opening of the
cylindrical body 21f orthe  of the inventor, for equalizing the thickness
of metal 6    
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cylindrical body 21f shown In Fig. 14 in  may be created depthwise on the
Inner and outer sur- the longitudinal direction and preventing the warp af-
faces of the cylindrical body 21f of the laminated shell ter cutting, the
total thickness TM of the metal layers  21 due to sliding between the die
25 and the punch obtained by subtracting the total thickness of the res-
27. Also at spinning shown in Fig. 15, the flaws may in layers from the
total thickness of the metal layers   5   be created due to seizure when
the core metal 35, roll and resin layers In the cylindrical body 21f of the
lam-  37 and laminated shell 31 are not lubricated suffi- inated shell 21,
must be more than 1.05 times of the  clently. In either cases treatment
must be taken on the clearance C carry out ironing. The total thickness TM
flaws when the inner and outer metal layers are used is nto (n: the number
of blank sheets 11a) in the case  as It is as the inner and outer ring
belts 4 of the lam- of laminated blank 11 shown in Fig. 4(b), and the value
o   inated belt. obtained by adding the thickness of the auxiliary plate
Accordingly, when the laminated blank 11 bond- lic respectively to nto In
the case of laminated blank  ed with the auxiliary plate 11c on both
surfaces 11, 11 shown In Fig. 5(a),(b).                    shown In Fig.
5(a), or the laminated blank 11" provid- The inside diameter D1 up to the
Innermost metal  ed with the auxiliary plate 11c on one surface shown layer
21 a and the outside diameter D2 up to the out-  15  In Fig. 5(b) is used,
the Inside and outside of the lam- ermost metal layer21a of the laminated
shell 21 after  inated belt or the inner ring belt 4 are protected. press
forming shown In Fig. 13(a),(b), (c) are equiva- lent respectively to the
Inside and outside diameters  (C) Annular Cutting of the product belt. The
diameter D,1 of the punch 27 Is equal to the inside diameter D, or D1' of
the body  20  Next, the cylindrical body 21f (or 31f) of the lam- of the
laminated mold 21. Meanwhile, the die Inside  inated shell 21 (or 31)
obtained by the press forming diameter Dd, (refer to Fig. 10(b)) or the
ironing die in-  or spinning is cut Into sections as shown In Fig. 13 to
side diameter Dd2 (refer to Fig. 14) at Ironing and deep  obtain bonded
laminated rings 41, 41 .... As the cut- drawing are naturally made equal to
the outside diam-  ting method, a cutting with a cutting tool, a rotary
eter D2 or D2' (refer to Fig. 13(a),(b),(c)) of the lamin-  25  blade
cutting, a laser beam cutting and a wire saw ated shell
cutting will be described. Incidentally, the width b' of the bonded
laminated ring 41 may be equivalent to b) Spinning
the width b of the laminated belt I which Is a final product only in the
case wherein the end finishing is Next, the spinning will be described with
refer-  30  not performed In the following process. ence to Fig. 15.
Fig. 17 (a) is an explanatory view showing a cut- Fig. 15(a) is an
explanatory view of a spinning  ting mode with a cutting tool of the
laminated shell 21 process of a laminated blank 11, the center of which
(or 31) bya lathe, and Fig. 17(b) shows afragmentary Is provided with a
through hole 21e, through which a  enlarged sectional view of the cut
portion. As shown centering pin 36a of a blank holder 36 Is extended to  35
In Fig. 17 (a), a tubular core member 45 is pressed engage to a center hole
35a of a core metal 35. The  into the laminated shell 21 (or 31), said core
member laminated blank 11 is pressed against the end face of  45 Is grasped
by a chuck 46 for rotation and the cyl- the core metal 35 with a processing
device not shown  Indrical body 21f (or 31f) is cut across by a cutting
tool and rotated together with the core metal 35. Then, a  47. There are
two purposes for using the core mem- roll 37 held rotatably by a holder 37a
is moved In par-  40  ber 45. One purpose Is to prevent a resulting metal
allel to the axis of the core metal 35 while keeping a  layer 41a from
deforming as shown in Fig. 17(d) due clearance C between the
circumferential surface of  to the partial deformation of a metal layer 21a
at cut- the core metal 35 and the peripheral surface thereof  ting, when
the metal layer 21a of the body 21f of the to obtain a cylindrical
pot-shaped laminated shell 31.  laminated shell 21 Is thin and the rigidity
Is insuffi- When leaving a flange 31g also in this process, the   45  cient
Another purpose Is to prevent the bonded lam- laminated shell 31 may be
drawn out simply from the  inated ring 41 from deforming when the resin
layer core metal 35.                                    21 b is heated and
burned off In the following process. The body 31fofthe laminated shell 31
is also sub-  Thus, the core member 45 Is preferably made of a jected to
Ironing in the spinning as same as in the  metal endurable to heating.
press forming.                               50      Cutting may be carried
out continuously one after The spinning is notonly effective for obtaining
the  another by cutting through to the middle of the core cylindrical
laminated shell 31 from the flat laminated  member 45 by the cutting tool
47 as shown in Fig. blank 11, but also applicable when applying ironing by
17(b). It Is also possible to obtain a number of bonded the spinning to the
laminated shell 21, which Is pro-  laminated rings 41 simultaneously by
arranging the vided with the through hole 21e, If necessary, after  55
necessary number of cutting tools 47 at a cutting the deep drawing and
fitted around the core metal 35  pitch. Fig. 17(c) Is a perspective view
showing the as shown In Fig. 15(b).                           state after
the cutting. At press forming shown in Fig. 11, linear flaws   In the case
of the laminated shells 21', 21" as (err)    
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(c) using the laminated blank 11'  showing a cutting state and Fig. 21 (b)
Is a fragmen- or 11" bonded with the auxiliary plate 11c as shown  tary
enlarged sectional view after cutting. The tubular in Figs. 5(a),(b), when
cutting its cylindrical body 21f  core member 45 pressed into the laminated
mold 21 the inner auxiliary plate 11c may be used in place of  (or 31) is
grasped by the chuck 46 for rotation while the core member 45 in Fig.
17(a). When the thickness   5   grinding fluid mixed with abrasive grains
Is fed of the shell 41cof the auxiliary plate l1c is determined  through a
pipe 58a provided in a nozzle 58, onto wires by taking into account of
rigidity, as shown in Fig.  59,59 ... which are stretched at a
predetermined pitch 18(a), the laminated shell 21 (or 31) may be pressed
orthogonally to the axis of the laminated shell 21 (or against the chuck 49
with a rotatable tail spindle 48  31) and traveled, the laminated shell 21
(or 31) is and cut by the cutting tool 47 while rotating the chuck  10
raised gradually and cut through. Fig. 21 (b) shows 49. Also in this case,
as shown in Fig. 18(b), the shell  the state wherein the cutting proceeds
to the core 41c of the auxiliary plate 1 is cut through to the mid-
member45, thereafter the wires 59 are drawn out and die of the mold to
obtain the same half-finished cut  the cutting is finished. In the case of
wire saw cutting, product as those shown in Fig. 14(c).             as
shown in Fig. 18(b), it will be appreciated that the Fig. 19 is a schematic
view showing a cutting   15  auxiliary plate shell 41c may be used In view
of the mode by a rotary blade, Fig. 19(a) shows the case of  core member
45. cutting by a grinding blade 51 and Fig. 19(b) shows the case of cutting
by inner and outer rotary blades  (D) Bonding Resin Removing Process from
Bonded 52, 53. In Fig. 19(a), as same as Fig. 17(a), the core  Laminated
Ring member45 pressed Into the laminated shell 21 (or 31)  20 is grasped by
the chuck 49 for rotation and cut       Next, a method of removing the
resin layer 41 b through by the rotating grinding blade 51. The core  from
the bonded laminated metal ring 41 will be ex- member 45 is cut to the
middle thereof by the grinding  plained. There are two typical methods, one
is to dis- blade 51 as same as in Fig. 17(b). Also in this case,  solve and
remove the resin layer 41b by an organic when the laminated blanks 11' or
11 " having the aux-  25  solvent and the other Is to remove the resin
layer 41 lliary plate 11c Is used in place of the core member45,  by
heating and burning. In the dissolving process, the the latter may be
omitted.                        bonded laminated ring 41 or a half-finished
cut prod- In Fig. 19(b), there is shown a method In which  uct fitted to
the core member 45 shown in Fig. 17(c), the laminated shell 21 (or 31) is
pressed against the  or the half-finished cut product having the auxiliary
chuck 49 with the tail spindle 48 and grasped with the   30  plate shell
41c shown In FIg. 18(b) is soaked Into the chuck 49 for rotation, then Its
cylindrical body 21f (or  organic solvent, and heated, if necessary,
dissolving 31f) is clamped by inner and outer blades 52, 53 set  the resin
layer 41b, 41b ... gradually from the cut end Inside and outside thereof so
as to be cut off in the di-  to obtain the laminated ring 61 as shown in
Fig. 22. rection of thickness by narrowing gradually by the gap  Between
the individual ring belt 62a constituting the between the rotary blades. It
may also be possible to  35  laminated ring 61, a gap equivalent to the
thickness rotate the chuck 49 idly and rotating the inner blade  of the
resin layer 41 b removed Is secured, serving as 52 or the outer blade 53
circumferentially of the cylin-  a moderate fitting allowance for
circumferential fric- drical body 21f (or 31f) for cutting.
tion sliding of the individual ring belt4 of the laminated Fig. 20 (a),(b)
are schematic view showing a cut-  belt 1 shown in Fig. 2. ting mode with
laser beams. In Fig. 20(a), the lamin-  40  A burning process will be
explained next. The ated shell 21 (or 31) Is grasped by the chuck 46 for
ro-  half-shaped cut product fitted to the core member 45 tation, and the
cylindrical body 21f (or 31f) is fused by  shown in Fig. 17(c) or the
half-finished cut product laser beams from a laser gun 55 to obtain the
bonded  shown in Fig. 17(b) is heated and the resin layer 41 b laminated
ring 41 one by one.                     is burned off to obtain the
laminated ring 61 shown In Fig. 20(b) Is a schematic view showing the case
45  Fig. 22. In this case, carbides of the resin deposited wherein a number
of rings are cut simultaneously.  on the surface of the ring belt 61a are
removed by de- The core member 45 having a plurality of grooves  composing
the laminated ring 61 and by grinding/pol- 56a, 58a, ... on the surface Is
fitted into the laminated  ishing or so. Deformation of the bonded
laminated shell 21 (or 31) and grasped by the chuck 46 for rota-  ring 41
at heating and burning does not occur since tion. The laser guns 55,55 ...
are opposed respective-  5o  the inside surface is supported by the core
member ly to the grooves 56a, 56a, ... on the core member 56,  45 or the
auxiliary plate shell 41c. In the heating and and a molten metal is adapted
to accumulate in the  burning process aforementioned, for the bonded lam-
groove 56a. When the molten metal deposits on the  inated ring 41 wherein
the core member45 or the aux- cut surface or the cut surface is not smooth,
the end  iliary plate shell 41c is not provided, or even when the surface
of the laminated ring 41 maybe polished after  55  auxiliary plate shell
41c Is used but Its rigidity Is so cutting.
small that the deformation at heating can not be pre- Fig. 21 is a
schematic view showing a cutting  vented, for example, a well-known
expanding jig 65is mode with a wire saw, Fig. 21(a) is a perspective view
used as shown in Fig. 23. Fig. 23(a) is a schematic    15                EP
0 392 850 B1                 16 



view showing the state wherein the expanding jig 85  the rings when the
belt is used. The shot blasting may is used, and Fig. 23(b) Is a sectional
view taken along  be performed by decomposing the laminated ring 61 the
line b-b of Fig. 23(a). The expanding jig 65 is div-  which is to be
reassembled. ided circumferentially and constructed to apply an ap-
Incidentally, when the residual stress Is not nec- propriate tension
circumferentially to the bonded lam-   5   essary to be applied and the
purpose is just to restrain inated ring 41 by forcing a wedge 66 into the
center  wear by providing the uneven surface, the shot blast- portion,
thereby keeping the bonded laminated ring  ing may be applied In the stage
of producing the blank 41 circularly.
sheet 11a. Next, a production process of the laminated belt (E) Surface
Treatment of Ring Belt           10   1 having the multiple-layer ring belt
4 by a method of the Invention will be described. The laminated ring 61 in
which a predetermined    The Inside diameter of the Innermost ring belt 4
number of ring belts 61a are fitted each other at a  was set at 216.9mm and
the width at 8.7mm. moderate distance is obtained in such a manner. To the
laminated belt 1, repetitive bending and restoring   15  [Numerical Example
1] force are added continuously in the state where ten- sion is applied as
previously stated, and the Individual  A maraging steel coil of 0.2mm
thickness was ring belt 4 are subjected to frictional sliding. Accord-
used as a metal coil 12 shown in Fig. 6, and a resin ingly, the individual
ring belt 4 must have enough  film 13 of polypropylene (shearing strength T
= strength and surface hardness to endure. Since  20  1.77x1 07 Pa
(18Okgf/cm2)) of 30u.m thickness was re- bending stress is naturally larger
in the vicinity of the  peatedly bonded and laminated to obtain a 10-layer
surface of the ring belt 4, Its strength or hardness is  bonded laminated
coil 16, from which a laminated preferably distributed so as to become
higher in the  blank 11 having the diameter 320mm was stamped vicinity of
the surface of the ring belt 4.       out, and further an auxiliary plate
11c having the di- As a method of Intensifying the strength or hard-  25
ameter 320mm and the thickness 2.3mm and made ness near the surface, a
caburizing treatment or a ni-  of low-carbon steel was heated and pressed
onto one triding treatment known hitherto Is employed. These  surface with
polypropylene (err) surface hardening treatments may be performed in
(180kgf/cm2)) of 30u.m thickness interposed there- advance in the stage of
producing a blank metal coil  between. Then, as shown In Fig. 10, press
molding 12. In this case, the surface hardening treatment af-  30  was
performed while facing the auxiliary plate Inward ter producing the
laminated ring 61 is not necessary.  to obtain a laminated shell 21 having
the depth H1 - The surface hardening treatment may be conducted  80mm as
shown in Fig. 12, by using a punch 27 of Dp1 not In thestage ofthe
blankmetal coll 12 butafter pro-  = 212.9, rp = 2mm and a die 25 of Dd1 =
220.8, rd = ducing the laminated ring 61. It is also possible to per-  5mm
as shown In Fig. 10. In this laminated shell 21, form the carburizing
simultaneously In the heating  35  the thickness of an auxiliary plate mold
41 of the cyl- and burning process of the resin layer 41b aforemen-
indrical body 21f was 2.0mm, the thickness of a metal tioned by using resin
as a carbonic source.       layer2la was 0.182 to 0.183mm and the thickness
of In addition to the surface hardening treatment,  a resin layer 21b was
5to 13pm. Then, with a method heat treatment for increasing the entire
strength or  shown in Fig. 18, while leaving seven bonded lamin- hardness
of the ring belt 61a In the direction of thick-  40  ated rings 41,41, ...
of b' = 8.7mm and cutting through ness is conducted, if necessary. As this
method, for  to the middle of the auxiliary plate shell 41c, a half-
example, age hardening treatment Is employed. This  finished cut product
was heated at 00C to burn the method may be performed after producing the
lamin-  resin layers 41b, 41b, ... . After decomposing the re- ated ring
61. Also, it may be carried out simultaneous-  suiting laminated ring 61
and removing residues of ly in the heating and burning process of the resin
layer  45  resin carbides deposited on the ring belt 61a by pol- 41 b
previously stated.                           ishing, aging was performed
at4800C for3 hours, and Now, in order to Improve the endurability of the
further Ion nitriding was conducted at 500C to obtain laminated belt 1,
besides heat treatment for Increas-  the surface hardness of Hv850 and the
center hard- ing the strength or hardness as described heretofore,  ness of
Hv550, then an oxidation coat was removed it Is also effective to form
residual stresses by com-  50  by acid pickling and after shot blasting the
ring belts pression circumferentially on the surface of the ring  61a are
reassembled to be the laminated belt 1. belt 61a. The compressive residual
stresses serve to reduce the tensile stress in use near the surface. An
[Numerical Example 2] example of a method of forming the compressive re-
sidual stresses is shot blasting. Since uneven fine  55  A maraging steel
coil of 0.3mm thickness was patterns are formed on the surface in the shot
blast-  used as a metal coil 12, and with a method shown In Ing,
lubricating oil is held in the hollows, thus it Is of-  Fig. 9 a resin film
13 of polypropylene (r = 1.77x107 ficaclous In restraining wear due to
friction between  Pa (180kgf/cm2)) of 50u.m thickness was stuck onto 9
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its one surface, from one-surface bonded coil 19 a  the thickness 0.3mm and
the diameter 320mm to ob- disk having the diameter of 340mm and comprising
tain the surface hardness Hv790 and the center hard- blank sheet 11 a and
resin layer 11 b was stamped out  ness Hv520, laminated with polypropylene
films (c = and piled up in 10 layers, on the uppermostresin layer  1.47x107
Pa (150kgf/cm2 )) having the thickness an auxiliary plate 11c made of
low-carbon steel and   5   50prn interposed therebetween, heated and
pressed having the diameter of 340mm and the thickness of  furtherwith a
hotpresswhile placing low-carbon steel 2.3mm was placed and bonded by a hot
press, then  auxiliary plates 11c, 11c having the diameter 340mm using a
punch 27 of Dp1 = 213.3, rp = 3mm and a die  and the thickness 2.0mm and
1.0mm on the upper- 25 of Dd1 = 230.0, rd = 5mm shown in fig. 10 for deep
most and lowermost portions with the resin films in- drawing while facing
the auxiliary plate 11c inward,  10  terposed therebetween, then a through
hole 21e was and using a die 29 of Dd2 = 226.0mm shown In Fig. 14  open In
the center and with a method shown In Fig. for ironing, a laminated mold 21
having the depth H1  15, the side of the auxiliary plate 11c having the
thick- = 80mm shown in Fig. 12 was obtained. The thickness  ness 2.0mm was
opposed to a core metal 35 of Dp1 = of an auxiliary plate shell 41 c at the
cylindrical body  215.3mm for spinning to obtain a laminated shell 31 21f
was 1.8mm, the thickness of a metal layer 21a   15  having the depth H1 =
130mm shown In Fig. 12. The was 0.180 to 0.185mm and the thickness of a
resin  thickness of a metal layer 31a at the cylindrical body layer 21 b
was 7 to 11u. m. Thereafter, with a grinding  31f was 0.181 to 0.189, the
thickness of a resin layer blade 51 shown in Fig. 19(a) the auxiliary plate
shell  31 b was 6 to 13u.m and the thickness of the Inner and 41c was cut
through to the middle thereof at a dis-  outer auxiliary plate shells 41c,
41c was respectively tance of b' = 8.7mm, a resulting half-finished cut
prod-  20  0.8mm and 0.4mm. Thereafter, with a method shown uct was soaked
into tetralin heated to 1300C to dis-  In Fig. 21(a), using a wire 59
having the diameter solve and remove the resin layers 41b, 41b, - , then
0.2mm and cutting through to the middle of the inner after aging at 4800C
for 3 hours and ion nitriding fur-  auxiliary plate shell 41c at a distance
of b' = 8.7mm, ther at 500CC to obtain the surface hardness Hv840  a
half-finished cut product was heated at 4000C to and the center hardness
Hv540, a laminated ring 61   25  burn the resin layers 41 b, 41 b, ... . A
resulting lamin- was decomposed and after shot blasting assembled  ated
ring 61 was decomposed to polish off residues again to be the laminated
belt 1.                 of resin carbides deposited on a ring belt 61, then
the ring belts 61 are reassembled to be a laminated belt [Numerical Example
3]                             1. 30 After nitriding ten sheets of maraging
steel hav-  [Numerical Example 51 ing the thickness 0.2mm and the diameter
320mm to obtain the surface hardness Hv980 and the center      A maraging
steel coll of 0.4mm thickness was hardness Hv350, laminated with
polypropylene films  used as a metal coil 12, and with a method shown in
(err)of 30u.m thickness In-  35  Fig. 6, a resin film 13 of polypropylene
(+ = 1.77x107 terposed therebetween, and bonded together with a  Pa
(180kgf/cm2)) of 50pm thickness was bonded and hot press, then using a
punch 27 of Dp1 = 216.9, rp =  laminated, from a resulting 10-layer bonded
laminat- 2mm and a die 25 of Dd1 = *220.8, rd= 2mm shown in  ed coil 16 a
laminated blank 11 having the diameter Fig. 10 for press molding, a
laminated shell 21 having  300mm was stamped out, then using a punch 27 of
the depth H1 = 80mm was obtained. The thickness of  40  Dp1 = 216.9mm, rp=
4mm and a die 25of Dd, =$224.0, a 10-layer metal layer 21a of the
cylindrical body 21f  rd = 4mm shown In Fig. 10 for press forming and using
in the laminated shell 21 was 0.183 to 0.186mm and  a die 29 of Dd2 = *
220.8 shown In Fig. 14 for Ironing, that of a resin layer 21b was 8 to
12u.m. Thereafter,  a laminated shell 21 having the depth H1 a 160mm by a
method shown In Fig. 20(a) seven bonded lam-  shown In Fig. 12 was
obtained. The thickness of a Inated rings 41, 41, - of 9.0mm width were cut
one by  45   metal layer 21 a at the body 21f was 0.182 to 0.185mm one, cut
ends being ground and finished to the width  and that of a resin layer 21b
was 6 to 10u.m. There- of 8.7mm, then the inside face was pressed by an ex-
after, with a method shown In Fig. 20(b) the bonded panding jig 65 shown in
Fig. 23 and after the resin lay-  laminated ring 41 of 9.0mm width was cut
into 16 ers 41b, 41b, ... being burned at 5000C and aged to  pieces by
multi laser guns and cut surfaces were fin- obtain the surface hardness
Hv850 and the center  50  0shed to the width of 8.7mm, then the inside
surface hardness Hv530, a laminated ring 61 was decom-    was pressed by an
expanding jig 65 shown In Fig. 23 posed to polish off residues of resin
carbides depos-  and heated in a vacuum oven at 5000C for 3 hours to Ited
on a ring belt 6la, then after shot blasting the ring  burn the resin
layers 41b, 41b, ... , after carburizing belts are reassembled to be a
laminated belt 1.   the carbides on the ring surface of maraging steel as
55   a carbonic source and aging simultaneously, the re- [Numerical Example
4]                             suiting laminated ring 61 was decomposed to
polish off residues of resin carbides, then the ring belts 61 a After
nitriding 10 sheets of maraging steel having  are assembled again to be a
laminated belt 1. 10    19                 EP0392850B1
20 



[Numerical Example 6]                             shell 41c with a cutting
tool 47 and heating a half- finished cut product at 5000C to burn the resin
layers Molten polypropylene was coated continuously   21b, 21b, ... , a
resulting laminated ring 61 was de- onto one surface of a coil made of
SUS304 of 0.2mm  composed to polish off resin carbides deposited on a
thickness and cooled to form a resin layer (T=   5   ring belt 61a and the
ring belts 61 a are assembled 1.77x107 Pa (1 80kgf/cm2)) of 35pm thickness.
A disc  again to be a laminated belt 1. comprising a blank sheet 11a and a
resin layer 11b and having the diameter of 320mm was punched out
[Numerical Example 8] from the coil. Nine sheets of such disc and a blank
sheet 11a of 0.2mm thickness and 320mm diameter  10   A core member 45 made
of welded steel tube made of SUS304 and not coated with resin were lam-
having the outside diameter of 217.0mm and the inated, heated and pressed
by a hot press to form a  thickness of 3mm was pressed into a laminated
mold laminated blank 11, which was drawn by using a    31 obtained by the
same method as the numerical ex- punch 27 of Dp1 = 216.9mm, rp = 2mm and a
die 25 of  ample 6, then with a method shown in Fig. 17, the cyl- Dd, =
222.5mm, rd = 2mm shown In Fig. 10, and suc-  15  indrical body 31f was cut
with a cutting tool 47 to the cessively spinned to the outside diameterof
220.8mm  middle of the core member 45 at a distance b = with a method shown
In Fig. 15(b) to obtain a lamin-  8.7mm and heated at 5000C as it Is to
burn the resin ated shell 31 having the depth H1 = 80mm in Fig. 12.  layers
41 b, 41 b, ... , a resulting laminated ring 61 was The thickness of a
metal layer 31a at the cylindrical  decomposed to polish off residues of
resin carbides body 31f was 0.181 to 0.187mm and that of a resin  20
deposited onaring belt61a, and after ion nitriding at layer 21 b was 8 to
12u.m. Thereafter, with a method  5000C to the surface hardness Hv1000 and
the center shown In Fig. 19(b), 7 pieces of bonded laminated  hardness
Hv300 the ring belts 61a are assembled rings 41d were cut from the
cylindrical body 31f at a  again to be a laminated belt 1. distance of
8.8mm width, cut surfaces being ground for trimming and finished to the
width 8.7mm, then   25  [Numerical Example 9] supporting the Inside
diameter portion with an ex- panding jig 65 shown in Fig. 23 heated at
5000C to   20 sheets of maraging steel of 380mm square burn the resin
layers 41b, 41b,  a resulting lamin-  and having the thickness of 0.1mm and
the hardness ated ring 61 was decomposed to polish off residues  of Hv290
were laminated with polypropylene films (; of resin carbides deposited on a
ring belt 61a, then af-  30  = 1.77x107 Pa (180kgf/cm2)) having the
thickness of ter ion nitriding at 5000C to the surface hardness  30u.m
Interposed respectively therebetween. More- Hv11OO and the center hardness
Hv300 the ring belts  over, heated and pressed with a hot press while plac-
61a are assembled again to be a laminated belt 1.  Ing auxiliary plates l1c
made of stainless steel SUS304, on the uppermost and lowermost portions
[Numerical Example 7]                        35  with the resin films
interposed therebetween. From this a laminated blank 11 having the diameter
of After nitriding 10 sheets of blank sheet 11 a made  360mm was stamped
out and deep drawn by using a of SUS304 and having the thickness of 0.2mm
and   punch 27 of Dp1 = 215.4mm, rp = 4mm and a die 25 of the diameter of
340mm to the surface hardness     Dd = 222.2mm, rd = 4mm shown in Fig. 10
to obtain a HvlOOO and the center hardness Hv300, laminated   40  laminated
shell 21 having the depth H1 = 120mm. The with a polypropylene film  (err)
thickness of a metal layer 21a at the cylindrical body (180kgf/cm2)) having
the thickness of 40pm Inter-  21f was 0.8 to 0.10mm, the thickness of a
resin layer posed therebetween, then a low-carbon steel auxili-  21b was 7
to 11pm and the thickness of the Inner and ary plate 11 c having the
thickness of 2.3mm and the  outer auxiliary plate shells 41 c, 41 c was
respectively diameter of 340mm was overlapped on the upper-  45  0.72mm and
0.68mm. Thereafter, with a method most portion with the resin films
Interposed there-  shown In Fig. 20(b), cut into 12 pieces of bonded lam-
between, heated and pressed by a hot press to form  inated rings 41,41, ...
having the width of 9.0mm with a laminated blank 11, which was deep drawn
by using  multi laser guns. Cut ends of respective bonded lam- a punch 27
of DpI = 212.7mm, rp = 5mm and a die 25  Inated rings 41 were finished to
the width of 8.7mm, of Dd, = 224.0mm, rd = 10mm shown in Fig. 10, then   50
then pressing the Inside surface with an expanding jig Ironed by using a
die 29 cf Dd2 = 220.8mm shown in  65 shown In Fig. 23, heated In a vacuum
oven at Fig. 14 to obtain a laminated shell 21 having the depth  5000Cfor3
hours to burn off the resin layers 41 b, 41 b, H1 = 80mm shown in Fig. 12.
The thickness of an aux-   . A resulting laminated ring 61 was decomposed
to illary plate shell 41c at the cylindrical body 21f was  polish off
residues of resin carbides deposited on a 2.1mm, the thickness of a metal
layer 21a was 0.183  55  ring belt 61a and the ring belts 61a are assembled
to 0.188mm and the thickness ofa resin layer 21b was  again to be a
laminated belt 1. 7 to 12pm. Thereafter, with a method shown in Fig. 18,
cutting through to the middle of the auxiliary plate    21
EP0392850B1                     22 [Numerical Example 10]
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After nitriding 20 sheets of stainless steel    4. A method of producing a
laminated metal belt as SUS304 of 380mm square and having the thickness
set forth in claim 2, wherein said metal sheet of 0.1mm to the surface
hardness Hv950 and the cen-   5  (11a) is stainless steel. ter hardness
Hv200, laminated with polypropylene films (err) having the thick-  5. A
method of producing a laminated metal belt as ness of 30u.m Interposed
therebetween. While plac-     set forth In any preceding claim, wherein the
Ing auxiliary plates 11c, 11c made of stainless steel  shearing strength of
said resin (11b) is 1.47x107 SUS304 and having the thickness of 0.8mm on
the   10  to 2.45x107 Fa (150 to 250kgf/cm2)4 uppermost and lowermost
portions with resin films in- terposed therebetween, heated and compressed
with  6. A method of producing a laminated metal belt as a hot press. From
this, a laminated blank 11 having    set forth in claim 5, wherein said
resin (11b) is the diameter of 360mm was punched out and deep
polypropylene. drawn with the same die as the numerical example 9   15 to
obtain a laminated shell 21 having the depth H1 =  7. A method of producing
a laminated metal belt as 120mm shown in Fig. 12. The thickness of a metal
lay-  set forth in any of claims 1 to 6, wherein said sec- er 21a at the
body 21f was 0.09 to 0.11mm, the thick-  ond step contains deep drawing and
Ironing said ness of a resin layer 21b was 7 to 10 u.m and the thick-
laminated blank (11) performing press forming to ness of the inner and
outer auxiliary plate shells 41 c,  20  obtain said cylindrical body (21f).
41cwas respectively 0.7mm and 0.65mm. Thereafter, with a method shown in
Fig. 18, cut through to the  8. A method of producing a laminated metal
belt as middle of the inner auxiliary plate shell 41 with a cut-  set forth
in any of claims 1 to 8, wherein spinning ting tool 47 at a distance b' =
0.65mm. A half-finished  is applied in said second step. cut product was
heated at 5000C to burn off the resin  25 layers 21 b, 21 b, ... . A
resulting laminated ring 61 was  9. A method of producing a laminated metal
belt as decomposed to polish off resin carbides deposited on   set forth in
any of claims 1 to 6, wherein deep a ring belt 61a, then the ring belts 61a
are assembled  drawing Is carried out by pressforming while iron- again to
be a laminated belt 1.                        Ing by spinning In said
second step. 30 10. A method of producing a laminated metal belt as Claims
set forth In any preceding claim, wherein a cylin- drical core (45) is
pressed into said cylindrical 1. A method of producing a laminated metal
belt (1)    body (21f,31f) In said third step. in which a plurality of ring
belts (4) each having a   35 different circumferential length are laminated
In  11. A method of producing a laminated metal belt as one unit,
characterised by:                        set forth in claim 10, wherein
said core (45) Is a first step for laminating a plurality of met-  made of
metal. al sheets (11a) thicker than said ring belt (4) by bonding with
resin (11 b) to form a laminated blank   40  12. A method of producing a
laminated metal belt as (11),
setforth In any preceding claim, wherein said res- a second step for
forming a cylindrical      in (41b) is dissolved and removed by an organic
body (21f,31f) from said laminated blank (11),     solvent In said fourth
step. a third step for cutting said cylindrical body (21f,31f) radially to
obtain a bonded laminated   45  13. A method of producing a laminated metal
belt as ring (41), and                                     setforth in any
of claims 1 to 11, wherin said res- a fourth step for removing resin from
said   in (41 b) Is heated and burned off In said fourth bonded laminated
ring (41).                        step. 2. A method of producing a
laminated metal belt as  50  14. A method of producing a laminated metal
belt as setforth In claim 1 wherein In the first step at least  set forth
in claim 13, wherein the surface of each one surface of said laminated
blank (11) Is bond-  ring belt (61a) of a laminated ring (61) from which ed
with an auxiliary plate (11c), whereby in the   resin (41 b) is heated and
burned off is ground. second step the cylindrical body (21f,31f) Is formed
with said auxiliary plate (11c) inside.  55   15. A method of producing a
laminated metal belt as set forth In claim 13, wherein the surface of each
3. A method of producing a laminated metal belt as     ring (61a) of a
laminated ring (61) fromwhich res- set forth in claim 2, wherein said metal
sheet     in (41b) is heated and burned off is polished. 12    21
EP0392 850 B1                 (err) [Numerical Example 10]
(11a) Is maraging steel. After nitriding 20 sheets of stainless steel
4. A method of producing a laminated metal belt as SUS304 of 380mm square
and having the thickness         set forth in claim 2, wherein said metal
sheet 



of 0.1mm to the surface hardness Hv950 and the cen-   5  (11a) Is stainless
steel. ter hardness Hv200, laminated with polypropylene films ('r = 1.77x1
07Pa (I80kgf/cm2)) having the thick-  5. A method of producing a laminated
metal belt as ness of 30u.m interposed therebetween. While plac-      set
forth In any preceding claim, wherein the ing auxiliary plates 11c, 11c
made of stainless steel   shearing strength of said resin (11b) Is 1.47x107
SUS304 and having the thickness of 0.8mm on the   10   to 2.45x107 Fa (150
to 250kgf/cm2). uppermost and lowermost portions with resin films in-
terposed therebetween, heated and compressed with    6. A method of
producing a laminated metal belt as a hot press. From this, a laminated
blank 11 having     set forth In claim 5, wherein said resin (11b) is the
diameter of 360mm was punched out and deep          polypropylene. drawn
with the same die as the numerical example 9   15 to obtain a laminated
shell 21 having the depth H1 =  7. A method of producing a laminated metal
belt as 120mm shown in Fig. 12. The thickness of a metal lay-   set forth
In any of claims 1 to 6, wherein said sec- er 21 a at the body 21f was 0.09
to 0.11 mm, the thick-  ond step contains deep drawing and Ironing said
ness of a resin layer 21 b was 7 to 10 u.m and the thick-  laminated blank
(11) performing press forming to ness of the inner and outer auxiliary
plate shells 41c,  20  obtain said cylindrical body (21f). 41 c was
respectively 0.7mm and 0.65mm. Thereafter, with a method shown in Fig. 18,
cut through to the   8. A method of producing a laminated metal belt as
middle of the inner auxiliary plate shell 41 with a cut-  set forth in any
of claims 1 to 6, wherein spinning ting tool 47 at a distance b' = 0.65mm.
A half-finished  Is applied in said second step. cut product was heated at
500C to burn off the resin  25 layers 21 b, 21 b, .. . A resulting
laminated ring 61 was  9. A method of producing a laminated metal belt as
decomposed to polish off resin carbides deposited on    set forth In any of
claims 1 to 6, wherein deep a ring belt 61 a, then the ring belts 61 a are
assembled  drawing is carried out by press forming while iron- again to be
a laminated belt 1.                        Ing by spinning in said second
step. 30 10. A method of producing a laminated metal belt as Claims
set forth in any preceding claim, wherein a cylin- drical core (45) is
pressed Into said cylindrical 1. A method of producing a laminated metal
belt (1)     body (21f,31f) in said third step. in which a plurality of
ring belts (4) each having a   35 different circumferential length are
laminated In  11. A method of producing a laminated metal belt as one unit,
characterised by:                         set forth in claim 10, wherein
said core (45) is a first step for laminating a plurality of met-  made of
metal. al sheets (11a) thicker than said ring belt (4) by bonding with
resin (11b) to form a laminated blank   40   12. A method of producing a
laminated metal belt as (11),
set forth in any preced Ing claim, wherein said res- a second step for
forming a cylindrical       in (41b) is dissolved and removed by an organic
body (21f,31f) from said laminated blank (11),      solvent in said fourth
step. a third step forcutting said cylindrical body (21f,31f) radially to
obtain a bonded laminated   45   13. A method of producing a laminated
metal belt as ring (41), and                                      setforth
in any of claims I to 11, wherein said res- a fourth step for removing
resin from said    in (41 b) is heated and burned off In said fourth bonded
laminated ring (41).                         step. 2. A method of producing
a laminated metal belt as   50   14. A method of producing a laminated
metal belt as set forth in claim I wherein in the f irst step at least  set
forth in claim 13, wherein the surface of each one surface of said
laminated blank (11) is bond-   ring belt (61a) of a laminated ring (61)
from which ed with an auxiliary plate (11c), whereby in the    resin (41 b)
is heated and burned off is ground. second step the cylindrical body
(21f,31f) is formed with said auxiliary plate (11c) inside.  55   15. A
method of producing a laminated metal belt as set forth in claim 13,
wherein the surface of each 3. A method of producing a laminated metal belt
as      ring (61a) of a laminated ring (61) from which res- set forth in
claim 2, wherein said metal sheet      in (41b) is heated and burned off is
polished. 12    (err) 23                  EP 0 392 850 B1 16. A method of
producing a laminated metal belt as     wherein the first step further
comprises bonding set forth In any preceding claim, wherein said first  an
auxiliary plate (11c) to at least one surface of step furthercomprising
surface hardening ofsaid     said laminated blank (11), and whereby in the
laminated blank (11).                                second step a
cylindrical body (21f,31) Is formed 



5       with said auxiliary plate (11c) inside. 17. A method of producing a
laminated metal belt as set forth In claim 13, wherein said fourth step
fur- ther comprising carburizing with said resin (41b)  PatentansprOche as
a carbonic source when said resin (41b) is heated and burned off.
10  1. Verfahren zur Herstellung eines laminlerten Me- tallriemens (1), bel
dem mehrere Rlngriemen (4), 18. A method of producing a laminated metal
belt as     von denen jeder eine andere Umfangslange hat, setforth in claim
13, wherein said fourth stop fur-  zu elner Einheit laminiert werden,
gekennzeloch- ther comprising aging heat treatment on each         net
durch ring (61a) of said laminated ring (61) when said  15   - einen ersten
Schritt des Laminierens der resin (41 b) is heated and burned off.
mehreren Metallbleche (11a), die dicker als der Ringriemen (4) sind, durch
Verkieben 19. A method of producing a laminated metal belt as          mit
Harz (11b), um einen laminierten Roh- set forth in any of claims I to 18,
further compris-     ling (11) zu bilden, ing:
20         - elnen zweiten Schritt des Bildens elnes zy- a fifth step for
hardening the surface of          llndrischen Korpers (21f, 31f) aus dem
lami- each ring (61a) of said laminated ring (61) from         nierten
Rohling (11), which resin (41b) Is removed.                           -
einen dritten Schritt des Zerschneldens des zylindrischen K8rpers (21f,
31fl In Radial- 20. A method of producing a laminated metal belt as   26
richtung, um einen verldebten laminlerten set forth in claim 19, wherein
the surface of each        Ring (41) zu erhalten, und ring (61a) of said
laminated ring (61) is hardened     - einen vierten Schritt des Entfernens
von by carburizing in said fifth step.                       Harz von dem
verklebten laminlerten Ring (41). 21. A method of producing a laminated
metal belt as   30 set forth in claim 19, wherein the surface of each  2.
Verfahren zur Herstellung elnes laminlerten Me- ring (61a) of said
laminated ring (61) is hardened  talirlemens nach Anspruch 1, bel dem Im
ersten by nitriding in said fifth step.                     Schritt
wenigstens elne Oberflache des laminler- ten Rohlings (11) mit
elnerZusatzplatte (11c) ver- 22. A method of producing a laminated metal
belt as   36  klebt wird, wodurch der zylindrische K6rper (21f, set forth
In claim 19, wherein said fifth step fur-  31f) Im zwelten Schritt mit der
Zusatzplatte (11c) ther comprising aging heat treatment on each         auf
der Innenseite ausgebildet wird. ring (61a) of said laminated ring (61)
whose sur- face Is hardened.                                3. Verfahren
zur Herstellung alnes laminierten Me- 40      tallriemens nach Anspruch 2,
be! dam das Metall- 23. A method of producing a laminated metal belt as
blech (Ila) aus Maraging-Stahl besteht. set forth in claim 19, wherein said
fifth step fur- ther comprising shot blasting on each ring (61a)  4.
Verfahren zur Herstellung alnes laminierten Me- of said laminated ring (61)
whose surface is hard-   tallriemens nach Anspruch 2, bel dem das Metall-
ened.                                       45       blech (11a) aus
Edelbtahl bestbht. 24. A laminated metal belt characterised In that It is
5. Verfahren zur Herstellung elnes laminlertan Me- formed through a first
step forforming a laminat-   tallrlemens nach einem der vorhergehenden An-
ed blank (11) comprising a plurality of metal        spruche, be! dam die
Scherfestigkeit des Harzes sheets (Ia) bonded with resin (Ilb), a second
50   (11b) 1,47x107 bis 2,45x107 Pa (150 bis step for forming a cylindrical
body (21f,31f) from   250kgf/cm2) betrigt. said laminated blank (11), a
third step for cutting said cylindrical body (21f,31f) radially to obtain a
6. Verfahren zur Herstellung aines laminierten Me- bonded laminated ring
(41), and a fourth step for    talrlemens nach Anspruch 5, bel dem das Harz
removing resin from sald bonded laminated ring   55  (11b) Polypropylen
lst. (41). 7. Verfahren zur Herstallung eines laminlerten Me- 25. A
laminated metal belt as set forth in claim 24,    tallriemens nach einem
der Ansprflche 1-6, bel 13    * C   L   R   S 25                  EP O 392
8SOiB                  26 dem  der zwelbe Schrltt das Tiefzlehen und
ale Kohlestoffquelle beim Erwanmen und Abbren- Streckziehen des laminierten
Rohlings (11) um-      non des Harzes (41b) umfaSte. fa1t, wobel
Prefformung zurn Erhalten des zylln- drihchen K8rpers (21f) durchgefflhrt
wWrd.       18. Verfahren zur Herstellung eines laminierten Me- 



5      tallriemens nach Anspruch 13, bel dem dervierte 8. Verfahren zur
Herstellung sines laminierten Me-     Schritt ferner slne aushArtends
Warmebehand- talrlemens nach sinem der AnsprOche 1-6, bei        lung jedes
Rings (61a) des lamrnherten Rings (51) dem im zwelten Schritt schnelle
Rotation ver-       beim Erwarmen und Abbrennen des Harzes wendet wird.
(41 b) umfaBt. 10 9. Verfahren zur Herstellung sines laminierten Me-  19.
Verfahren zur Herstellung sines laminierten Me- tallriemens nach elnem der
AnsprLiche 1-6, bei      tallrtemens nach einem derAnsprflche 1-16, for-
dom das Tlefziehen durch Prefformen wfhrend         ner mit des
Streckziehens durch Rotleren im zwelten         - elnem flnften Schritt des
H1rtens der OberfIa- Schritt erfolgt.                            15
che jedes Rings (61a) des laminterten Rings (61), von der das Harz (41 b)
entfernt wurde. '~'*-'  10. Vorfahren zur Herstellung sines laminierten Me-
tallriemens nach einem der vorhergehenden An-   20. Verfahren zur
Herstellung sines laminierten Me- sprfche, bel dem Im dritten Schritt sin
zylindri-   talriemens nachAnspruch 19, bei dem Imfflnften scher Kern (45)
in den zylindrischen Korper (21f,  20  Schritt die Oberflache jedes Rings
(61 a) des Ia- 31fl gepreat wird.
minierten Rings (61) durch Aufkohlen gehartet wird. 11. Verfahren zur
Herstellung sines laminierten Me- talirlemens nach Anspruch 10, bei dem der
Kern   21. Verfahren zur Herstellung sines luminferten Me- (45) aws Metall
besteht.                    25      tallriemens nach Anspruch 19, be! dam
im fflnften Schritt die Oberflache jedes Rings (61 a) des la- 12. Verfahren
zur Herstellung sines laminlerten Me-    minierten Rings (61) durch
Nitrieren gehartet taltriemens nach elnem der vorhergehenden An-
wird. sprOche, bet dem im vlerten Schritt des Harz (41b) durch sin
organieches Lsungsmittel auf-  9o  22. Verfahren zur Herstellung sines
laminlerten Me- gelost und entfernt wird.
talrlemens nach Anspruch 19, bei dem derfrlnfte Schritt ferner die
aushartende Warmebehand- 13. Verfahren zur Herstellung sines laminierten
Me-    lung jedes Rings (61a) des laminierten Rings (61) taliriemens nach
einem der Ansprlche 1-11, bel     umfaot, dessen Oberflache gehartet wurde.
dem des Harz (41b) im vierten Schritt erwirmt  35 und abgebrannt wird.
23. Verfahren zur Herstellung sines laminlerten Me- tallriernens nach
Anspruch 19, bel dem derfinfte 14. Verfahren zur Hersteltung sines
laminlerten Me-    Schrittfernerdas Strahiputzen Jedes Rings (81a)
tallremens nach Anspruch 13, be! dem die Ober-      des laminlerten Rings
(61) umfal~t, dessen Ober- filchejedes Rlngriernns (61 a) eines laminierten
40  filche gehartet wurde. Rings (61), bet dem des Harz (41 b) erwarmt und
abgebrannt wurde, abgeschliffen wird.           24. Larninierter
Metallriemen, dadurch gekennzelch- net, dag er durch elnen ersten Schritt
des Bildens 15. Verfahren zur Herstellung sines laminlerten Me-    sines
laminlerten Rohlings (11) mit mehreren talltremens nach Anspruch 13, be!
dem die Ober-  46  durch Harz (11 b) verkiebten Metaliblechen (Ie), flache
Jedes Ringriemens (61 a) sines laminierten   elnen zwelten Schritt des
Bildens sines zylindri- Rings (61), bel dem das Harz (41 b) erwlrmt und
schen KOrpers (21f, 31f) aus dem laminierten abgebrannt wurde, pollert
wird.                     Rohtlng (11), einen dritten Schritt des
Zerschnel- dens des zylindrischen Korpers (21f, 31f) in Ra- 16. Verfahren
zur Herstellung eines laminlerten Me-  50  dialrichtung, um oenen
veridebten laminferten tallriemens nach einern der vorhergehenden An-
Ring (41) zu erhalten, und eonen vlerten Schritt sprfche, bel dem der orate
Schritt ferner des       des Entfernens von Harz von dern verklebten la-
OberfllchenhArten des laminierten Rohlings (11)     minierten Ring (41).
umfast. 55   25. Laminiertsr Metalliiemen nach Anspruch 24, bel 17.
Verfahren zur Herstellung sines laminlerten Me-    dem der erste Schritt
ferner das Verkieben einer tallremens nach Anspruch 13, bel dem dervierte
Zusatzplattb (11c) mK wenigsatns einerOberfil- Schritt ferner dos Aufkohlen
mit dem Harz (41 b)    che des laminierten Rohllngs (11) umfalt und wo- 14
27                  EP 0 392 850 B1                  28         c   L   M
S bel im zweitn Schritt eln zylindrischer KOrper      dit flan stratlfl6
(11) on effectuant un formage (21f, 31f) mltderZusatzplatte (11c)
aufderlnnen-     sous presse afin d'obtenlr ledit corps cylindrique seoe
ausgebildet wird.                               (21t). 5   8. Procedb de
fabrication d'uno courrole m~tallque 



Rovendicatlons                                          stratifiee selon
l'une quelconque des revendica- tions I A 6, dens lequel le repoussage eat
appli- 1. Procede de fabrication d'une courroie metallique     que A la
deuxibme teaps. stratifi6e (1), dans loquel plusieurs courroles en anneau
(4) ayant chacune une longuour circonfA-   tO  9. Procede de fabrication
d'une courrole metallique rentielle differente sont stratifiees en une
plice,  stratifiee salon lune quelconque des revendica- caracterise par:
tions I A 6, dans loquel l'emboutissage profond une premibre etape pour
stratifler plu-        eat r6alis6 par formage sous presse tandis que
sleurs feuliles metalliques (11a) pius epabsess      l'tirage eat realise
par repoussage A ladite que ladite courroie en anneau (4) par liaison avec
15  deuxieme Mtape. de la resine (II b) afin de former un flan stratiflI
(11),                                            10. Procede de fabrication
d'une courroie metallique une deuxibme etape pour former un corps
stratifi e selon l'une quelconque des revendica- cylindrique (21f, 31f) A
partir dudit flan stratiflb  tions precedentes, dans loquel un noyau
cylindri- (11),                                       20       quo (45) eat
pressA dans ledit corps cylindrique une troisleme etape pour decouper lWdit
(21f, 310 A ladite troisibme etape. corps cylindrique (21f, 310 radialement
afin d'ob- tenir un anneau stratifi 1ie (41), et           11. Procede de
fabrication d'une courrole metallique une quatrilme Atape pour Aliminer la
resi-     stratiflee solon la revendication 10, dans lequel ne dudit anneau
stratifie 116 (41).         25       ledH noyau (45) eat en metal. 2.
Procede de fabrication d'une courrole metalllque  12. Procede de
fabrication d'une courrole metallique stratifibe selon Ia revendicatlon 1,
dans loquel     stratif1e6 solon I'une quelconque des revendica- dans la
premibre etape, au moins une surface du-     tions precedentbs, dans lequel
ladite resine (41 b) dit flan stratif 16 (11) est lie A une plaque
auxillal-  30  eat dissout et ellminee par un solvant organique re (1Ic),
l'lnterieurdu corps cylindrique (21f, 31f)  A ladite quatrieme etape. etant
muni de laditb plaque auxillaire (11c) dans la deuxibme Mtaps.
13 Procede de fabrication d'une courrole metallique stratifl6e solon l'une
quelconque des revendica- 3. Procede de fabrication d'une courrole
metallique   35  tions I a 11, dans lequel ladite resino (41b) eat
stratifiee solon la revendication 2, dans lequel la-  chauffee et Aeimlnea
par brOlage a la quatribme dite feuille metallique (Ila) eat en acier mare-
tape. ging. 14. Proc6dA de fabrication d'une courrole mbtallique 4. ProcedA
de fabrication d'une courrole m~tallique   40  stratifiee solon Ia
revendlcation 13, dans lequel stratifibe solon la revendication 2, dans
lequel la-  la surface de chaque courrole en anneau (81a) dite feuille
mbtallique (i1a) est en acier inoxyda-  d'un anneau stratifi (81) a
partirduquel la resine ble.
(41 b) est chauffee et eliminbe par brOlage est meul~s. 5. Procedb de
fabrication d'une courroie m~tallique   45 stratiflee selon l'une
quelconque des revendica-  1S. Proc2 di de fabrication d'une courrole
m~tallique tions prbcedentes, dans lequel la force de cisall-  stratffiee
solon la revendication 13, dans lequel lement de laditte r6sine (11 b) eat
de 1,47 x 107 Pa  la surface de chaque anneau (61 a) d'un anneau (150 A 250
kgf/cm2).                                stratifb (61) A partir duquel la
rMsine (41b) eat 50      chauffee et eiimin6e par brfllage eat polio. 6.
ProcbdA de fabrication d'une courrole metallique stratifide solon la
revendication 5, dans lequel la-  16. Procede de fabrication d'une courrole
metallique ditb resine eat du polypropylbne.                    stratifibe
solon I une quelconque des revendica- tions precedentes, dans lequel ladite
premiere 7. ProcbdA de fabrication d'une courroie m~tallique  so  6tape
comprend en outre le durcissement de sur- stratif 1e solon l'une quelconque
des revendica-     face dudit flan stratifit (11). tions I A 6, dans lequel
ladite deuxieme btape comprend I'emboutissage profond et I'Atirage du-  17.
Procede de fabrication d'une courrole metallique    29                   EP
0 392 850 I1t                  30     "'"'" 1111 11111 f 1 stratifi6e selon
la revendication 13, dans loquel  25. Courroie metallique stratiflee salon
Is revendlca- ladite quatribme Mtape comprend en outre la ce-       tion
24, dane laquelle la premlere etape mentatlon avecladite resine (41 b)
comme source       comprend en outre la liaison d'une plaque auxi-
carbonique quand ladite resine (41b) eat chauf-       iaire (lc) A au mons
une surface duditflan stra- fee et 6limines par brOlage.                  5
tifle (II), et l'intrieur d'un corps cylindrique (21f, 31fl etant muni de
ladite plaque auxillaire (11c) A 18. Proced de fabrication d'une courrole
metallique      la deuxibme etape. 



stratiflee salon la revendlcation 13, dane lequel ladite quatribme Mtape
comprend en outre un traltement de vieillissement par la chaleur sur   10
chaque anneau (61a) dudit anneau stratifi6 (61) quand ladite reslne (41 b)
eat chauffse et elIminee par brOlage. 19. Procede de fabrication d'une
courroie metallique   15 stratifi6e selon l une quelconque des revendica-
tions I A 16, comprenant en outre: une cinquibme etape pour durcir la
surface de chaque anneau (61a) dudit anneau stratifle (61) duquel la resine
(41b) est elimines.    20 20. Procede de fabrication d'une courroie
m~tallique stratiflie selon Ia revendication 19, dane lequel la surface de
chaque anneau (B1a) dudit anneau stratif iA (61) eat durcle par cementation
A ladite   25 cinquleme Mtape. 21. Procede de fabrication d'une courroie
metallique stratifiee selon la revendicatlon 19, dane lequel Ia surface de
chaque anneau (61a) dudit anneau   3o stratifil (61) eat durcie par
nitruration A ladite cin- quibme etape. 22. Procedb de fabrication d'une
courroie metallique stratifle6 salon la revendication 19, dana lequel  35
ladite cinqulbme Mtape comprend en outre un traitement de vieolilssement
par la chaleur sur chaque anneau (61a) dudit anneau stratifl6 (61) dont la
surface eat durcie. 40 23 Procede de fabrication d'une courrole m6tallique
stratifies selon la revendication 19, dans lequel ladite cinquieme Mape
comprend en outre un de- capage mecanique sur chaque anneau (61 a) du- dit
anneau stratifle (61) dont la surface eat dur-  45 cie. 24. Courrole
metallique stratifise, caracterisee en ce qu'elle eat formee par une
premubre 6tape pour formerun fnan stratifle (11) comprenant plusleurs   6o
feuilles metalliques (Ila) las avec de la resine (11 b), une deuxibme etape
pour former un corps cylindrique (21f, 31f) A partir dudit flan stratlfi6
(11), une troisibme 6tape pour d6couper ledit corps cylindrique (2 If, 31f)
radialement afin d'ob-  55 tenir un anneau stratifie116 (41), et une
quatribme 6tape pour 6liminer la rMsine dudit anneau strati- fl 116 (41).


