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Title

Power Transmission Belt

Field of the Invention

The 1nvention relates to power transmission belts

having an engineered surface and more particularly, to

power transmission belts having an engineered surface
comprlising a reglion having a non-woven material and a

fiber loaded compression laver.

Background of the Invention

It 1s known 1in the art to make power transmission

belts from elastomeric materials having an embedded
tensile member. The Dbelts may describe a multi-rib,

toothed or v type profile. The Dbelts run in pullevys

having a matching profile.

"

It 1s known that the rib flank surfaces of V and

multi-v rib belts are subject to sliding wear,
temperature extremes, normal and frictional forces that
cause belt noise, rib surface sloughing, slipping, and
chatter. It 1s also known that power transmission

capaclity and belt longevity are functions of several

factors, 1including the type of material contacting the

pulley surfaces. These are currently addressed by

g

incorporating a high loading of wvarious fibers into the

mix of the undercord materials. These fibers, or portions
of them, are exposed when the V profile is cut or ground
to form the belt from the cured belt slab. The resulting
surface 1s a combination of the base polymer and exposed

fibers. This technique 1s limited with regard to an

englineering approach for composite design, and/or

controlling friction, noise, and slippage. It also
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Creates a stiff structure that resists bending, which can

contribute to belt rib cracking and shortened belt life.

Representative of the art is U.S. patent no.
4,892,510 (1990) to Matsuoka which discloses a v-ribbed
pelt having a surface layer comprising a non-woven fabric
at the outer surface vulcanized to ribs solely made of

rubber.

Also representative of the art is U.S. patent no.

5,236,214 (1990) to Akita et al. which discloses a power

transmission belt having non-woven fabric on the inside

of the belt body on a plurality of the grooves.

F

Also representative of the art 1is US patent no.

4,956,036 (1990) to Sedlacek which discloses a
discontinuous fiber loaded compressive layer in a multi-
ribbed belt. The belt 1s ground to create the required
rib profile, thereby exposing the fibers. The

elastomeric body portion is loaded with fiber preferably

from about .5 to 20% by volume, with preferred loading at
3% by volume.

What 1s needed 1s a power transmission belt having a

non-woven pulley engaging surface and fiber loaded

compressive layer. What is needed is a power transmission

belt having a non-woven pulley engaging surface and fiber

loaded compressive layer and a multi-ribbed profile. The

present 1nvention meets these needs.

Summary of the Invention

The primary aspect of the invention is to provide a
power transmission belt having a non-woven pulley
engaging surface and fiber loaded compressive laver. .

Another aspect of the 1invention 1is to provide a

power transmission belt having a non-woven ©pulley

engaging surface and fiber loaded compressive layer and a

multi-ribbed profile.
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Other aspects of the 1nvention will be pointed out
or made obvious by the following description of the

invention and the accompanying drawings.

According to the invention there is provided a
5 belt comprising: a body comprising an elastomeric material
and having tensile members running in a longitudinal
direction; the body having a pulley engaging region having a
profile, the pulley engaging regilion comprising a non-woven
material co-mingled with the elastomeric material; and the

10 elastomeric material further comprises a fiber loading.

The non-woven region has a random coverage of the

non-woven material to reduce natural frequency harmonics,

control frictional characteristics, permeation and thermal

resistance. The non-woven may comprise a combination of

15 softwood and hardwood pulp, as well as synthetic fibers

applied 1n a random matrix to a body having a fiber loading.

Brief Description of the Drawings

FFig. 1 1s a side cross—-sectional view of the

inventive belt.

20 Fig. 2 1s a graph of the misaligned noise test

results.

Fig. 3 1s a graph of the weight loss results.

Detailed Description of the Preferred Embodiment

Fig. 1 1s a cross-sectional view of the inventive

25 Dbelt 10. Belt 10 comprises body 3 and pulley engaging ribs
4 running 1n a longitudinal direction. Belt 10 also

comprises load carrying tensile members 2 that run parallel

to a longitudinal axis of the belt. Ribs 4 further comprise

fibers © infused throughout the elastomeric material.
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Belt 10 may also comprise a jacket 1 applied to an overcord

surface.

Ribs 4 may comprise any number and any profile

required by a user. Fig. 1 depicts a multi-ribbed profile.

The belt may also comprise a single rib v-belt profile.
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Pulley engaging non-woven region 5 is a random array
of non-woven material co-mingled into the elastomeric of
the body 3 and ribs 4 forming a matrix. Region 5 does not
have a discrete boundary between the non-woven containing
area and the body 3. Due to the co-mingling, both non-

woven material and elastomeric are present at a pulley

engaging surface.

Non-woven region 5 may comprise a single region or a
plurality of overlaid regions of non-woven material.
Further, the non-woven region does not have the

P

characteristic of uniformly spaced and aligned fibers as

in a cloth or textile. Ssince the fibers comprising the
non—-woven region are randomly oriented within the matrix,
this reduces the creation and support of natural

frequency harmonics one would expect 1in a more

homogeneous material, 1.e., where the fibers are more

oriented. These harmonics comprise audio oscillation

F

(nolise) as well as low frequency oscillations of the belt

vibrating between pulleys. A randomly oriented non-woven

region tends to substantially damp these oscillations.
Non-woven materials may also be chosen to give a

required frictional characteristic, permeation and

thermal resistance. A friction reducing agent can be

used 1n the non-woven region to control the coefficient

of friction of the outer surface of the non-woven region.

The friction reducling agent may be part of the rubber

that permeates the non-woven region or 1is applied to the

non-woven material before assembly of the belt. By way
of example and not of limitation, friction reducing
agents may 1include waxes, o01ls, graphite, molybdenum

disulfide, PTFE, mica talc, and wvarious blends of the

above.

The non-woven material is cellulose based and has a

basis weight in the range of 10 1lbs./3K sg.ft. up to 45
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1bs./3K sqg.ft. The porosity of the non-woven material 1s 1n

the range of 100 to 370 CFM per ft.zgxﬂ:¥£’fbo AP. The

—

thickness of the non-woven region 5 1s 1n the range of

.025 mm to 3 mm. The tensile strength in the machine

direction is in the range of 230 to 1015 g/inch. The

1)

tensile strength in the cross direction 1s 1n the range of

66 to 250 g/inch.

The preferred embodiment uses a basis welight of
10 1bs./3K sqg.ft.; porosity of 100 CKFM per ft.* per %¥” H,0
AP; tensile strength in the machine direction 550 g/inch;

tensile strength in the cross direction 250 g/inch. The

non-woven material comprises 50% softwood and 50% hardwood.

Fibers 6 are included 1n the matrix of the

elastomeric body 3 separate from the non-woven region 5.

Fibers 6 decrease rib surface sloughing and chatter. The

fibers may include aramid, *Kevlar, carbon, polyester,

polyethylene, fiberglass, nylon. Other organic fibers may

include wool, hemp, cotton, etc. The amount of fibers used

in the rib elastomeric may be in the range of .01 to 20

parts fiber per hundred parts of rubber. The preferred

empbodiment utilizes .01 to 5 parts fiber per hundred parts

of rubber. The embodiments allow a dramatic reduction 1n

b

the percentage of flock or fiber loading required 1in the

undercord rib materials. This change has resulted 1n

improved belt performance due to enhanced resllience and

bending of the undercord constructions.

The embodiment described herein has been found to

reduce/eliminate noise, reduce the instance of rib surface

sloughing (or weight loss), while providing excellent

tractive effort forces and enhanced V wedglng.

*Trade-mark
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The inventive belt 1is built up on a mandrel 1n a

series of layers.

belt 1s laid-up

first.

The elastomeric or fabric overcord of the

Fach succeeding elastomeric
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layer 1s laid upon the previously applied layer. A gum
layer may also be applied. The tensile cords are applied
with the elastomeric layers. The elastomeric undercord is
then applied. The final element applied to the build

O upon the final undercord layer is the non-woven region.

At this stage of fabrication, the non-woven region

P

may comprise one or more layers of non-woven material.

The non-woven layer or layers have the added advantage of

allowing gases developed durling the curing process to

grie
p—

10 vent or escape from the edges of the mold. Venting of

gases from the mold facilitates 1impregnation of the
elastomeric material 1nto the non-woven material, forming
region J.

The complete build 1s then subjected to curing

15 pressures and temperatures sufficient to vulcanize and

form the Dbelt. For example the fabrication process may
comprise;
Once the belt 1s laid up oﬁ a mandrel the slab 1is
removed and placed in the mold;
20 1) evacuating the air from inside the mold and

holding for 1 to 5 minutes;

2) increasing the steam pressure on the outside

shell to a range of 175 to 235 psig;

3) after 2 to 10 minutes, 1increasing the steam

25 pressure on the inside of the mold to a range of 85 to

210 psig;
4 ) curing for 10 to 20 minutes;
o) decreasing the steam pressure 1nside the mold

to atmospheric pressure;

30 6 ) decreasing the steam pressure outside the mold

to atmospheric pressure;

7) quenchling the mandrel 1n a cool fluid, such as

water;

8) removing the cured belt blank from the mandrel.
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Once cooled, the cured belt build is then separated

from the mandrel and cut to the appropriate belt widths.

The optimum rib shapes are achieved with process

pressures on the high end of the range.

Hydraulics or other methods known in the art
(pneumatic, electrical) can also be used to apply
pressure to the belt, 1n conjunction with concurrently
applied electric heat for curing in lieu of steam cure.

The pressure range for a hydraulic cure 1is 85 to 500

psig. The temperature range is 250 to 500 °F. This method

of curing broadens the choice of rubber stocks.

Application of pressure prior to curing forces the
elastomeric 1nto the non-woven material. The elastomeric
material then occuples the 1nterstices between the
individual fibers comprising the non-woven material.

This results 1n a region of non-woven material wherein

the non—-woven materials are co-mingled with the
elastomeric.
TESTS

Noise and weight loss tests were conducted to
compare the 1nventive bpbelt with belts without a non-woven
pulley contact surface. The results indicated the weight

loss and nolse generated by the belts with a non-woven

1mbedded surface was reduced significantly.

The test belts were as follows:

Belt 1: EPDM - Overcord, Cord, Undercord stock

having 12 parts cotton fibers, nonwoven construction.

Belt 2: EPDM - Overcord, Undercord stock having 4

parts nylon fibers, nonwoven construction.

Belt 3: CR - Overcord, Cord, Undercord stock with 18

to 20 parts cotton fibers, nonwoven construction.
Belt 4: CR - Overcord with tubular knit, cord,

undercord stock with 18 to 20 parts cotton fibers,

nonwoven construction.
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Comparison belt A: Std. Chloroprene rubber belt

with cut or ground rib profiles, same cord and overcord.

Comparison belt B: Std EPDM belt with cut or

ground rib profiles, same cord and overcord.

In the misalignment noilise test, the non-woven
layer belts exhibited a noise reduction in the range of

13 dB to 19 dB for 3 degrees of misalignment as compared to

a belt without a non-woven pulley contact surface. The
inventive belts exhibited nolse generation equivalent to
that of standard belts with 1 degree of misalignment. The
misalignment noise test is conducted on a two point drive
using 140 mm OD pulleys. A horizontal tension of
approximately 90 KgF 1s applied to the test belt. The
pulleys are offset from each other and the noise 1s

measured. Test results are shown 1n Fig. 2.

The weight loss tests demonstrated the 1nventive
belts experienced 87.5% less welght loss as compared to a
standard belt for identical operating conditions. Test

results are shown 1n Fig. 3.

The test data confirmed that orientation of the

non-woven substrate is not critical to the results. PRoth

mill and 90° orientations were tested giving similar results

as described above.

The comparative tests were run using the same

tensile cord and overcord materials, only the undercord

compound and surfaces were enhanced with non-woven materials

in the inventive belts.

The data indicates that several non-woven
combinations were effective. These range from a formation

of 100% softwood, a hardwood/softwood blend, a
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and a 100%

softwood/synthetic blend, hardwood.

Example ratios expressed by volume are as follows:

Softwood Hardwood Soft/Syn.
A 100% 0% 0%
B 50% 50% 0%
C 710% 25% 0%
D 70% 0% 30%
E 85% 0% 15%
E 0% 100% 0%
The forgoing ratios are offered as illustrative ot

F P
—

a range of ratios and are not offered by way of limitation.

The preferred embodiment utilizes ratio option B.

The synthetic fibers include aramid, *Kevlar,

carbon, polyester, polyethylene, fiberglass, nylon. Other

organic fibres used with the softwoods may include wool,

These would be included as coefficient

The all hardwood

hemp, cotton, etc.

of friction and/or structural modifiers.

composition may be accomplished using a wood flour or highly

processed pulp, blended and mixed 1nto the undercord

elastomeric compounds.

grim

form of

Although a single the invention has been

it will be obvious to those skilled in the

described herein,

art that variations may be made 1in the construction and

relation of parts without departing from the splrit and

P

scope of the invention descrilbed herein.

*Trade—-mark
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CLAIMS:

1. A belt comprising:

a body comprising an elastomeric material and

having tensile members running in a longitudinal direction;

the body having a pulley engaging region having a

profile, the pulley engaging region comprising a non-woven

material co-mingled with the elastomeric material; and

the elastomeric material further comprises a fiber

loading.

2. The belt as claimed in claim 1,

engaging region comprises a thickness of

3. The belt as claimed in claim 2,

P
-

woven material comprises a combilnation of

hardwood pulp.

4 . The belt as claimed 1n claim 3,

softwood pulp comprises from greater than

F

volume of the non-woven material.

5. The belt as claimed 1n claim 4,

softwood pulp comprises cotton.

0. The belt as claimed in claim 2,

woven material comprises a combilination of

synthetic material.

7. The belt as claimed in claim 6,

synthetic material comprises nylon.

3 . The belt as claimed 1in claim 7,

synthetic material comprises from greater

volume of the non-woven material.

wherein the pulley

.025 mm to 3.0 mm.

wherelin the non-

softwood pulp and

whereiln the

0% to 50% by

whereilin the

wherelin the non-

softwood pulp and

wherein the

wherein the

than 0% to 50% by
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9. The belt as claimed in claim 2, wherein the non-
woven material comprises a blend of synthetic and organic

materials.

10. The belt as claimed in claim 9, wherein the

organic materials comprise softwood pulp and hardwood pulp.

11. The belt as claimed 1n claim 5, wherein the fiber

loading is in the range of .01 to 5 parts per hundred.

12. The belt as claimed in claim 11, wherein the non-

woven region comprises at least two layers of non-woven

material.

13. The belt as claimed in claim 11, wherein the

region comprises a multi-ribbed profile.

14. The belt as claimed in claim 11, wherein the

region comprises a v-belt profile.

15. The belt as claimed in claim 2, wherein the non-

woven material comprises 100% softwood pulp.

16. The belt as claimed in claim 2, wherein the non-

woven material comprises 100% hardwood pulp.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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