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METHOD OF FORMING A PART 

FIELD OF THE INVENTION 

0001. The invention relates to a method of forming a part 
by using a forming die to sequentially reduce the diameter 
of the part by pressing the part through a multi-diameter 
forming die in a single pass while solely pressing an edge in 
order to urge it through the forming die. 

BACKGROUND OF THE INVENTION 

0002 Manufacturing of parts, including idler pulleys, 
from sheet metal for belt drive power transmission applica 
tions is a common practice. The easiest way to make these 
products is using multi-station dies to form the idlers. 
0003. One of the challenges in making idlers is when the 
gap between the bearing seat and the belt contact area 
becomes too small to form the part in the press. As a rule of 
thumb, once the gap becomes Smaller than 10 mm, it is not 
practical to make a sheet metal idler. This is due to the fact 
that the tooling that goes into the gap, commonly referred to 
as a mandrel, becomes too thin and would break under 
forming forces in the press. Consequently, rather than using 
sheet metal idlers that are lighter and less expensive, alter 
native methods of manufacturing such as machining from 
Solid bar stock, forging, casting, or powder metal (sinter 
metal) processes are used to manufacture Small gap idlers. 
All these alternative processes produce a much heavier and 
more expensive product. Powder metal idlers are prone to 
internal corrosion and have lower strength due to their 
inherent porosities. Spinning processes are slower than press 
forming process and thereby they are costlier. 
0004 U.S. Pat. No. 6,505.490 by Hodjat and Roes which 
discloses a method of forming a sheet metal cup without 
using a mandrel. A cup shaped blank is first produced having 
a relief on a rim or outer circumference. The blank is 
clamped in the spinning machine. The relief controls and 
facilitates the bending process, creating a uniform curve at 
a predetermined bending point. During the rolling process, 
a forming roller is engaged with rim, and is moved progres 
sively parallel with an axis of rotation. As the forming roller 
moves, the rim is progressively bent from an orientation 
normal to an axis of rotation to a position parallel to the axis 
of rotation. The fully formed rim can then be punched to 
accommodate a bearing or shaft. This allows a small radius 
pulley to be formed without use of a mandrel. 
0005 What is needed is a method of forming a part by 
using a forming die to sequentially reduce the diameter of 
the part by pressing the part through a multi-diameter 
forming die in a single pass while solely pressing the edge 
of the part in order to urge it through the forming die. The 
present invention meets this need. 

SUMMARY OF THE INVENTION 

0006 The primary aspect of the invention is to provide a 
method of forming a part by using a forming die to sequen 
tially reduce the diameter of the part by pressing the part 
through a multi-diameter forming die in a single pass while 
solely pressing the edge of the part to urge it through the 
forming die. 
0007. Other aspects of the invention will be pointed out 
or made obvious by the following description of the inven 
tion and the accompanying drawings. 
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0008. The invention comprises a method of forming a 
part comprising the steps of forming a round sheet metal 
blank, pressing the sheet metal blank through a first forming 
die to form a blank, the blank having a bearing seat, the 
bearing seat having a bearing seat edge, pressing the blank 
through a second forming die using a mandrel applying a 
pressure to the bearing seat edge, and sequentially reducing 
the diameter of the blank by a single pass through the second 
forming die. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. The accompanying drawings, which are incorpo 
rated in and form a part of the specification, illustrate 
preferred embodiments of the present invention, and 
together with a description, serve to explain the principles of 
the invention. 

0010 FIG. 1 is a cross-sectional view showing press 
formation of an idler blank. 

0011 FIG. 2 is a cross-sectional view of the sizing die. 
0012 FIG. 3 is detail 2 from FIG. 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0013 The invention comprises a method of manufactur 
ing a part by press forming. The inventive process can be 
accomplished in one or two operations, but for simplicity, a 
two step operation is described here. The two step press 
operations can be combined into one if so desired. 
0014. The first step is to manufacture a part, such as an 
idler, with the required bearing seat design but having a 
larger belt bearing Surface diameter which is large enough to 
allow a minimum mandrel diameter, for instance 10 mm to 
be used. 

0015. In FIG. 1(a) a round sheet metal blank 10 is 
manufactured using methods known in the art, for example, 
by stamping. FIGS. 1(b) thru 1(d) depict the formation of an 
idler blank by pressing the blank 15 through a first forming 
die using methods known in the art. Pressing blank 15 
through a forming die creates a belt bearing Surface 16 
having an interim stepped shape due to the progressive 
reduction in diameter, see FIG. 3. Excess material forms a 
flange 17 around an outer edge of the blank 15. Also formed 
is bearing seat 18. Bearing seat 18 and belt bearing surface 
16 are substantially parallel. They are also parallel to the axis 
of rotation of the idler A-A. Bearing seat 18 engages an outer 
race of a bearing Such as a ball bearing. The ball bearing is 
pressed into the bearing seat 18. 
0016. In FIG. 1(e) excess material 19 formed in FIG. 1(d) 
has been removed by a cutting operation known in the art. 
Flange 17 is removed by a known cutting operation. Fin 
ished blank 15 is shown in FIG. 1(f) with the final form of 
the bearing seat 18 and belt bearing surface 16. The radial 
distance, or gap, between the bearing seat 18 and the belt 
bearing surface 16 is denoted “G”. The width of gap (G) is 
a function of the thickness of the mandrel used to press the 
blank 15 though the forming die. 
0017. The second step is sequentially reducing the belt 
bearing Surface diameter in a sizing die. FIG. 2 is a cross 
sectional view of the sizing die apparatus. Sizing die appa 
ratus 100 comprises in part a mandrel 101 and a forming die 
102. 
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0018 Blank 15 is first put onto die 103 and pressed by the 
mandrel 101 to fully engage die 103 with bearing seat 18. 
For the purpose of the forming operation die 103 is disposed 
in the position that will be later occupied by a ball bearing. 
Mandrel 101 comes into contact with die 103. Mandrel 101 
presses blank 15 which causes spring 107 to compress. 
Blank 15 is then pressed further until belt bearing surface 16 
engages forming die 102. 
0019. As it presses blank 15 into forming die 102, man 
drel 101 bears upon and applies pressure in direction M+ to 
the bearing seat edge 180 of the bearing seat 18. In a 
preferred embodiment mandrel 101 bears solely upon and 
applies pressure to the bearing seat edge 180. Bearing seat 
edge 180 comprises the bearing seat edge of blank 15 which 
is formed by the process described in FIG.1. By pressing on 
bearing seat edge 180 instead of on inner surface 20 as in the 
prior art, the final dimension of gap G is not limited by the 
thickness of a mandrel that would otherwise be engaged 
with the inner Surface 20, thereby occupying the gap G 
between the belt bearing surface 16 and the bearing seat 18. 
Hence, the width of gap G is then only limited by the 
diameter of the rings as described in FIG. 3. This process 
allows a small gap idler to be fabricated having reduced 
weight and cost. 
0020. During the pressing operation, the inside of the 
bearing seat 18 is supported by die 103 to prevent crushing 
or compression failure of bearing seat 18. Die 103 is seated 
against moveable member 104. During the pressing opera 
tion mandrel 101 and die 103 are fully engaged and move as 
a unit in conjunction with moveable member 104. 
0021 Moveable member 104 is slidingly engaged with 
cavity 106 in base 105. Spring 107 resists movement of 
moveable member 104 in direction M+. Once the idler is 
fully formed spring 107 has a spring rate sufficient to force 
member 104, die 103 and fully formed idler blank 15 in 
direction M-, whereby fully formed idler 15 is ejected from 
forming die 102. Once idler 15 and die 103 are ejected from 
forming die 102, die 103 is pressed from the bearing seat 18 
using known means. 
0022 Depending on the desired reduction of diameter of 
the blank 15, one or more sizing diameters for forming die 
102 are used. FIG. 3 depicts the various diameters D1, D2, 
D3. D3 is less than D2, which is less than D1. Each diameter, 
or ring, sequentially reduces the diameter of the blank 15 by 
roughly about 1 mm. The amount of reduction depends on 
many factors including the thickness of the metal and the 
finished diameter of the blank as compared to the initial 
diameter of the idler blank. The diameters or rings can be 
stacked up one on top of one another to form as many 
sequential stages of reduction as required. Consequently 
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with one pressing movement of mandrel 101 the idler 
diameter (and consequently the gap width) can be sequen 
tially reduced to the desired value by choosing the proper 
number of rings to accommodate the interim reduction steps. 
To assure a smooth sizing operation, it is preferred to have 
a generous radius R on the idler, namely, that portion 
disposed between the bearing seat and the belt track. 
0023 The final diameter D3 results in blank 15 having a 
gap G2. Gap G2 is significantly less than gap G. Gap G2 is 
significantly less than a gap created using the prior art 
mandrel method, namely, because it eliminates the need for 
pressing blank 15 through forming die 102 with a mandrel 
that is engaged with the inner surface 20 of the blank as 
shown in FIG. 1. 

0024. This new invention reduces the cost, process com 
plexity, and capital equipment requirements comparing with 
the prior art. The inventive method reduces the weight in 
comparison with prior art processes of machining idlers 
from Solid, powder metal, forged, or cast parts. 
0025. Although a form of the invention has been 
described herein, it will be obvious to those skilled in the art 
that variations may be made in the construction and relation 
of parts without departing from the spirit and scope of the 
invention described herein. 

I claim: 
1. A method of forming a part comprising the steps of 
forming a round sheet metal blank; 
pressing the sheet metal blank through a first forming die 

to form a blank, the blank having a bearing seat, the 
bearing seat having a bearing seat edge; 

pressing the blank through a second forming die using a 
mandrel applying a pressure to the bearing seat edge; 
and 

sequentially reducing the diameter of the blank by a single 
pass through the second forming die. 

2. The method as in claim 1 wherein forming the round 
sheet metal blank comprises stamping. 

3. The method as in claim 1 further comprising the step of 
ejecting the formed blank from the second die by spring 
force. 

4. The method as in claim 1 wherein sequentially reducing 
the diameter of the blank comprises movement in one 
direction. 

5. The method as in claim 1 wherein the mandrel applies 
pressure solely to the bearing seat edge. 
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