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1.0 INT£(ODUcrION

In principle, the ~l~ drive is one of the simplest transfidssion
systems. Usually, it is also the least expensive, lightest and
quietest. and typically unaffected by most common solvents and
corrosive influences. Power transmission belts are basically
divided into three clear types: Modern ~lat Belts(l~B), V-belts
and Timing Belts. Rectangul~r and round belts play only a minor
role. While, the first two transmit power solely by the fr.:i,c-
tional grip between the belt and the pulley and are, therefore,
often referred to as • genuine' belts- Timing belts transmit
power in a form-locking way and are, therefore, hybrid between a
chain and a belt.
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1.1 CRITERIA k~R BELT SELEcrION
Belt drives offer numerous advantages over other options : they
~ffer good value for money, require no lubrication and little '
expense for maintenance, can be used on large transmission ratios
and long centre distances, have favourable elastic (damPening)
quality, low running noise levels and low weight. lfispite of these
advantages, belt drives are all too rarely us$d. crne reason for
this may 1>e the mostly unfounded bias of many users against fric-
tion drives. The main reason, however, is without doubt their
ignorance of the particular suitability of different belt types
for the various applications. As ever, there are no slick or clear
cut answers. And, before specifying a drive belt, there are always
new products to consider, numerous technical claims and counter
claims to investigate and fresh financial incentives to explore. .-
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1.2 THEORETIC.~ CONSIDERAXIONS

• 1.2.1 Eytelwein Grashoff Equation
\

•

The transmission of power by a friction belt drive ~ defined by
the Eytelweln-Grashoff Equation. (See Figure-i). This equation s!'lows
that the frictional force is related to thel coefficient of fric-
tion and the arc of contact. The above equation 1s based On the vali-
dity of the Coulombs Law of Fri~tion and the power ratio (F1/F2)
may be 'applied wi thin the border line before slippage occurs. The
Coulombs Law of Friction states that the coefficient of friction
is the ratio of the tangential force to the normal reaction and is
independent of the area of contact. It is possible to increase the
area of contact and at the same time actually decrease tqe power
~apacity. Itmay be pointed out that the coefficient· of friction
cannot be uSed as a sole criterion for evaluating a belt drive,
since it does not remain constant. It is dependent upon the tempera-
ture, surface quality of the pulley, pulley diameter ,and belt
speed.
MFB develop friction tangentially. However, in V-belts the appro-
priate position in the groove results in an arc of contact(effec-
tive pitch diameter) which is smaller by 10 to 20 degrees in com-
parison .to flat belt drives with identical pulleys and centre dis-
tances.
In MFB the coefficient of friction between the friction surface
of chrome leather or -'eiastometer and the pulley rim reaches 0.7 to
0.8. In V.•.bel ts power transmission occurs via the V-belts flanks.
The contact pressure on every flank is the normal component of
force "Z" which results from the groove angle, ~ and the traction
force liZ" as follows :

Thu$, the total frictional force is
•

1 Z. II FF "" 2. Z • U l? = -,,~..;~~-Sin S /2
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If -u w'" IL £o/Sin 13 /2

Then for V-belts the wedge coefficient of friction Uw occurs which
must always be clearly greater than U F. ~reover, in order to pre-
vent a braking act!on(jamm1ng) between the V-belt ~d the groov~,
the flank coefficient of friction II F must not 'exceed ca 0.15
(See figure 2).

1.2.2 The efficient utilization of belt

•

If one considers the full utilization of the belt as being expressed
by the equation

=
e ItI3 _ 1

ellS
with u and 13 as variables (See figure-3).

The trace of the curve is asymptotic and reaches the- value of 1 at
ul3 = 00. From the curve, we notice that increasing the coefficient
of friction beyond u· = 0.6 leads to no noticeable improvement' in

. 0the belts efficiency. Wi~ 13 =180 and an increase of 1,1. from
0.4 to 0.6 the efficiency improves by 18.'~, but increasing U from
0.6 to 0.8 brings an improvement of only 8.2~. Under the circums-
tances, MiB with covers having coefficient of friction of 0.7 to
0.8 represent the ideal situation.
1.2.3 Shaft load as a function of coefficient of friction.

•

Figure 4 shows how the shaft load l!'w depends" on the coefficie~t of
friction ( where C •••JlI3 +1 ) i.e. FW ••• C*F. Based on the mean. -pS_l

coefficient of friction = 0.6, the smallest shaft load developed
will be Fw = 1.4 .l:"'u(13 = 1800)

FW • 1.8 Fu (13 ••• 1200
)

The figures quoted above to the fact that'under the s~ operat-. .ing condi tions the Shaft load with MFB is usually lower but never
higher than that caused by V-belts. These findings have also been
confirmed by many practical tests and measurements. The claim made
by V-belt manufacturers that" In comparison to flat belt drives, \.
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•
the relation between the effective pull ff and the corresponding
shaft load FW is more favourable in V-belts because of the wedge
effect", is therefore untrue.
1.3 BELT CONSTRUCTION AND ~~ERIALS

•

In principle the construction of MFBs, V-belts and even Timing belts
is the same: Tension strands which serve to absorb the tractional
forces operating in the belt are covered with an elastomer. The pur-
pose of this elastometer is to hold the tension strands together;
with MFBs and V-belts it serves a second function as the friction
surface for power transmission: and for Timing belts it serves also
as the material for the belt cogs which give rise to the form-lock.
Both rubber elastomers and polyurethanes are used here. Special
preparation of the tension member is required to ensure satisfac-
tory bonding between the elastometer and the tension member.
Polyester cord, polyamide cord or polyamide sheeting are the ma-
terials used for the tension members of flat belts while for V-belts
the main material is polyester cord. Sometimes rayon cord is used
and more recently Kevlar. With Timing belts steel or fibre glass
strands or _Kevlar strands are used. The difference between the ten-
sion member material for MPBs and Vybelts on the one hand and Timing
belts on the other is determined by the differing elongation pro-
perties of the belt types. Belts which transmit power by maans of
friction grip require - as already shown - a certain amount of
creep which produces a shearing force in the tension member. If
the tension member cannot be elongated, the elastomer and tension
member' separate. "lith Timing belts on the other hand, these shear-
ing forces are prevented from developing by the ,~ffect of the form-
lock action. In this case, elongation is neither necessary nor
desirable, for which reason materials with a high elasticity modu-
le are used as tension members.

...

1.4 B3LT STRESS

• ~'Bs develop frictional forces tangentially. In V-belts, the trac-
tional forces in the flanks result in additional lateral forces.
Therefore, V-belts must be stiff lateral~y while being =lexible••

•



longitudinally. Tbe compression, elongation and flexing of the
belts over the pulleys results in heat generation. This depends
on the pO\'iertransmitted, bending frequency and radius and largely
upon the thickness or height of the belt. C,on~equently, urider the
same conditions V-belts, with their larger cross-section and in-
flexibili ty will heat much more than HFBs or Timing belts.. In
addition, frictional heat must be added coming from the flanks
due to the wedge effect. As rubber 1s a fairly bad conductor of
heat, this Causes the rubber to harden and become brittle with
marked drop in its frictional grip and ultimately results in V-belts
failure due to IHEAT DEAXHI.
Belt wear depends to a great degree on the pulley material. Cast
iron is primarily used because of its wear resistance since with
too soft a pulley material fine, abraded particles settle on the
belt surface. with the result that the combination is.no longer belt
material/metal but rather belt material + metal/metal. Warnings
against the use of aluminium pulleys are oft~n given but the important
factor is not the material but its hardness. If its Brinall hardness
is equal to that of cast: iron then it is generally suitable for use
as pulley material. There are also aluminium alloys which meet these
requirements .and, which can be successfully used. Caution 1s, however,
often ad~isable with synthetic pulleys, especially for ~~Bs and V-
belts. As a general rule synthetic materials are poor heat copductors
which, if they are used, means that one important method for heat
dissipation is'no longer possible.
2.0 I-ODERN PLAT BE':..TS('MFBS)
2.1 DESIGN FEArURES
1'1FBscombine the outstanding properties of man-made and natural
materials - nylon ( super pOlyamide) and·chrome leather or elasto-
mer. The nylon tension member of extraordinary tensile strength
and very high modulus of elasticity is particularly valuable for
its abili.ty to transmit very high loads without stretching and the
chrome leather for its hi~h coefficient of friction - even when
oily and for its resistance to abrasion. The elastomer driving sur-
taceof synthetic rubber is specially suited for dry operations
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an·:).high speed taagential pelts in textile industry. (See figure 5) •
These belts can be C}i't to the required length and width from the
parent roll. The two belt ends are then joined in a reliable; end-
less splice ina heated press.
2.2 PERFORX-;ANCE .'\I'll) ADVANTAGES OF t.tODERNFLAT BEL'rS
FIFB drives are of a simple and inexpensive.design. Several shafts
may be driven in opposit.eor same direction~i at one and the same
time. hFBs are noticeable for their favourable elastic (dampening)
quality* their low running noise levels, their very high belt speeds
up to 100 mVs, their highly precise and uniform runningperf~ance
and their high degree of transmission efficiency (98-99~). Up ~o
60 i(w/cm belt width can be transmitted.

• AS a rule of thumb it can be said that above a belt speed of ca.10
mis, WBs are equivalent to V-belts and that above 30 ny's, they are
superior. H~~ever, above 40 ny's, they are a class of their own. By
contrast with V-belts they Can tolerate high bendi~g frequencies and
very high load fluctuations. They permit considerably smaller pulley
diameters and in addition to this, allow contra-rotating pulleys to
be driven without any problems. Their heat build-up is much less
and therefore their service ~ife is longer. Compared with Timin~
belt drives, they are characterised by their ability to bridge
large centre distances and, because of their elastic properties,
by very uniform transmission of rotary motion which is put to good
use, for example, in machine tools, calenders etc. They are exce-
llently suited for multi-position drives, e.g. as tangential belts
\on textile machines. The production costs of belts capable of
transmitting the same power are approximately equal to MFBs and V-
belts if only the belt itself is taken into account. ThankS to
their simple shape, however, .MFB pulleys are considerably cheaper
to manufacture than V-belt or Timing belt pulleys, so that of the
three belt. types the cost of the total drive pacKage is cheapest
with MFBs. The required tensionin(jJfor ~,PBs(1.S-2.S times the eff-
ective pull) and for V-belts (1.3-2 times) is about equal (see
figure 4). With Timing belts, of course, it is much lower •
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2.3 EN.:;RGYSAVTNf::S',iITHl·.Om:RNFLAT BZT,rS

ovar the years, numerous technical claims and counter-clainos have
oeen made by various belt manufacturers over the relative merits
of one type of belt over another. Such debates have taken an added
dimension after the en3rgy crises, esoecially in the cause of
energy savings. l'he arguments presented by the I':£Bmanufacturers
are not based on theoretic?l assumption~ but on carefully logged
data, obtained from real life field studies.
Scientific tests conducted by Bombay Textiles Research Association,
:-JafatlalEngineering Industries Ltd., Blgi Equipments Ltd. have
shown impressive energy savings of 8 to 12~ when V-belts were re-
placed by modern NTB :'::XTREI<ULTUSflat oriented belts.
In figure 6, the relative efficiencies of the M:'Band V-belt drives
are plotted against input power as based on actual reported cases.
The average power transmission efficiency of the HE'B is 9SX, as
compared to 86~ for V-belt drives.
2.4 FIELD STUDI£S OF ~~B .~PLICATIONS
2.4.1 BTRA( 30mbay Textile Research Association) and the R&D

Centre of ~afatlal Engineering Industries Ltd., conducted
ener~I tests on 20 HP main motor drives in textile ring
spinning frames. BTRA obtained power savings of a~ while
MEl R&D Centre obtained savings of 12X,. These tests were
conducted with energy meters and the results were presented
at the 24th Joint Technological conference in Coimbatore
by Dr. Balasubramaniarn of BTRA.

2.4.2 Another study was conducted at New Haven Industries, Bombay
manufacturers of Steel Ralls used in bearings and bicycle
wheels. rests were conducted with different size balls on
their 50 liP Ball Grinding l>3chines. Savings were establish-
ed by using energy metres. Savings of 10-15~ were obtained
with the v~rious sizes of steel balls from 5 mm to 20 mm
when all other parameters were kept constant.
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2.4.3 i Hindustan Lever, Bombay, have conducted energy tests on
several refrigeration and air compressors ranging from

..25HP to 125 HP. Under identical conditions of output
(pressure and vo!ume flow-rate) and temperatures, energy
savings of 8-10~were obtained.

2.4.4 At Ballarpur Paper ~~lls, tests were conducted on vacuum
pumps and Blowers. Average savings of 12;'. in the case of
Blowers and 8~ in the case of vacuum pumps were observed.

2.4.5 Standard Alkalies & Chemicals, Madras, have conducced tests
on compressor and blower drives and observed savings of 6
to la,'.. These savings were presented by Mr. M. M. Bhandari,
Chief Engineer, at a recent Energy Conference in Madras.

•

, 2.4.6 Elgi Equipments, Coimbatore, tested these M?Bs on th~ir 10
~~ Portable Compressors. DUring a 400 hour test they obtain-
ed impressive 7 to 8~ power savings over V-belt. They have
also reported negligible elongation of these NFBs.
In all these cases the pay-back period was less than 150

days even after including the additiona~ cost of new flat belt
pulleys.

•

3.0 REASONS mR portiER SAVIN3S

•

3.1 ~'Bs are much more flexibl_e and substantially lighter than
the comparable V-belt needed for the drive. Thick rigid sections
of V-belts absorb a great deal of useful power and add to running
costs. These power losses are typically dissipated in the form of
heat, which in turn has a deleterious effect on the belt life. The
eXplanation for the greater efficiency of MFBS over V-belts lies
in the method of achieving pulley grip. The wedg~ng action of
V-belts ;involves an irreversible energy loss, as each belt is
continuously wedged into the pulley groove and pulled out again.
(see Figure 7). '''hisloss is aggravated by misalignment and un-

matched V-belts in a set. ~'Urther loss. of energy occurs in the
flexing of solid rubber and in the shuffling of power between
V-belts in a set. Force is' required to pend the belt over the
pulleys. MFBs Being much more flexible than the V-belts require
less energy for this travel around the pulleys and thus overall••

•
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energy savings occur.
3.2 Another favourable factor for t·fr'~sis the ligher weight of
the belt. Lightness helps to cOmbat the arch enemy of all belt
drives, centrifugal force. '1'heoretically, the power transmitted
by any width of belt increases in direct proportion with its
speed. In practice, this does not happen because centrifugal force
increases in proportion with the belt's weight and the square of
its speed. Thus, it is possible to reach the situation where all
the belt's strength is required to counteract centrifugal force
and very little is left to transmit power. 'l'ypically,Ml!'HS are
one-third the weight of comparable V-belts. Energy required to move
a heavier cross-section to a given distance is greater than that
required for modern lighter weight flat belts, thus contributing
to further energy savings for ~~Bs.
3.3 Another disadvantage with the V-belt drive system is the
irregulaI' w.ear of'pulley grooves which causes a set of V-belts to
run on different pitch circle diameters. This is shown by a straight
chalk line drawn across the V-belt set which diSintegrates imme-
diately when the drive is again started, thus proving the unbalanced
loads taken by individual V-belts.
3.4 In V-belts misalignment is quite often ignored since the
effects of misalignment are not very viSible. In M.:i'3s,when pulleys
are misaligned, the belts tend to run towards one edge of the
pUlley. Also, H.li'3sact like a fuse, under extreme overloads the
~~BS will tend to run-off the pulley face preventing costly damage
to the equipment.

6

, .

•

The above are the theoretical and practical reasons why the ~WRS

have repeatedly shown S to lSi, energy savings over V-b~l ts on
fractional HP to 2000 HP drives.
4.0 OTH£R ADVANTAGES OP Mr'B OVER V-Bi<;LT

,-4.1 LOW~ NOISr~ LEVELS

Typically, as speeds increase, so do the noise levels. Chrome leather
has much better sound absorbing qualities as compared with the
p~tterned rubber driving surface of a V-belt. Tests run overseas
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show that there is an absolute dl.fference of about six decibals
t

between the chrome leather flat belts versus the V-belts (see
figure 8) •

., - >

Since M!:'Bsare able to wi thstandshock. loads without; permanently
stretching, they do not need to be retensioned or adjusted. In
case of V-belts, shock loads cause elongation. This in turn causes
the V-belts to start slipping. Belt slippage is one of the major
caus.es of the noise ,?ollution for drive systems. I-ath the very high
tensile strength and the high modulus of elastici ty ( \ihich make
l·:FBsvirtually stretchless). 1'23s do not slip and thus do not con-
tribute to noise pollution.
4.2 FIXED CENTRES

•
One of the vital factors in satisfactory belt service is freedom
from frequent adjustment of tension. since these MFBs do not have
any inelastic(permanent) elongation, no retensioning is required
after the initial installatioh. 'I'hisalso allows their use on fixed
centre drives..\

4.3 ACCURATE TENSIONING
In V-belts tensioning is typically done by Ifeell

• It is often
too much or too little, resulting in unnecessary loss of energy
due to hisher shaft loads or slippages.
In ~'Bs the desired contact pressure can be accurately measured
very simply ( see figure 9).
4.4 READY AVAILABILITY
In India, these MFBs are especially cost effective due to lower
labour costs involved in customs designing and manufacturing of
these belts. MoreOVer, for high HP drives, delivery of matched
V-belt sets in lei, IDI, I~I sections are typically 2-4 months
whereas these M:!'Bs.can be delivered in a day if needed. Lastly,
the Mi:'Bs available in India represent the latest technology, while
even the-recently intrOduced Polyester Cord Neoprone Jacketed
V-belts are obsolete as compared to the wedge,' poly .•.V and banded

•
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reduced section belts available in developed coUntries. ~ven
when compared to these latest wedge belts, the ~'as show im-
pressive savings of 3.5 to 1110. A recent article presented in
Engineerings, Materials & Design, U.l<., 2ebruary 83, issue
'SAVINGS IN BELT DRIVES' discussed several specific examples and
comes to the same conclusion reached by our studies.
A recent study conducted by BAt- (Bundesanstal t fur r':aterialprufung,)
shows the overall efficiency of ":;XTR~EULTUSGT belts at 98.6," as
compared to SP multi-V-bl:"lltsat 95.8%(see figure 10).

4.5 LOi-l'::RINITIAL COSTS
A comparison drive costs for V-beltR and MFBs is given in figure-ii.
Initial capital costs of driv'as with MI:'8S are typically 2010 lower
than the ~orresponding V-belt drives.
4.6 ~..:rOR D;:;SIGNADVANT/\.GBSAND VERSATILI'l'Y
Due to the above advantages, in many applications, several machine
designers have been able to use higher belt velocities on short-
centred high ratio drives, allowing the use of high rpm motors and
in many cases deSigning their system without expensive gear boxes
direct couplings and jack shaft arrangements. This has resulted
in considerable savings in initial capital investment and r~curring
-operating costs for energy and materials.
5.0 CASE STUDY
5.1 UTKWHAZEI1AQ CRUSHER DRIVE
The drive details of the UT:<AL/HAZ~EAG Crusher ordered by Indian
Rayons(Rajashree Cement) new cement plant is shown in Table-I.
Indian Rayon wanted lSI section V-belts instead of having to use
imported special section V-belts on their UTKAL/HAZRl'AG Crusher.
'rhe face width required with lSI section V-belts was very high,
resulting in excessive shaft loads and bending stresses. TO acco-
mmodate lSI section V-balts, Hazemag would have needed to redesign
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their crusher shaft
unwilling to do due
changes.

.rand other machine details which they were
to the very high costs involved in such

5.2 HINDUSTAN DORR-OLIVER
The drive details of the earlier V-belt drive and MFB recommenda-
tions are shown in Table II. The advantages are :
i)
ii)
iii)

Use of lower cost and higher efficiency 1440 rpm motor.
Reduction in centre distance and pulley widths.
Elimination of Jack-shafts and speCial guide rails for
tenSioning.
Minimum energy savings of Rs.50,000/- per annum at Rs.0.75/
KWH and 20 brs/day, 300 days/year running.
Lower initial capital investment of Rs.l.25 lakhs.
Recurring savings due to longer life and reduced maintenance
costs.

iv)

v)

vi)

6.0 APPLICArIONS •
The Various applications for MFBs are listed in Table-III.
7.0 ~~~ENANCE/INSTALLATIO~OPErtArION INSTRUCTION
The inst~ctions for installations, Operating tensions and main-
tenance'for modern flat belts are.shown lnthe attached ANNEXURE I.
'OPERATION ~ANUAL' Extreme care must be taken to ensure that align-
ment ( checked by rotating the belt by hand and ensuring that it
stays at the centre of the pulley face) and belt tensions are main-
tained as per recommendation.
8~OCONCLUSION
8.1 SUMMARY OJ? ADVANTAGES
1'he outstanding' characteristics which make WBS the most efficient
bel t for power transmission are
a) Elastic power transmission at ge~ efficiency, as comp~ed

to 85/88~ for V-belts. •
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b)

•
C)

\,
• r"

d)

•

•
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Narrower pulley widths of 25/50~ less than those raqulred
for V-belts. Jack-shaft arrangements are eliminated in
some drives.
Higher belt velocities of 60 ~trs/sec. allow use of stan-
dard rpm motors.
l'Ddern flat belts do not elongate and thus no shortening
or retElnsioning is ;-equired. Consequently, can be used On
Fixed Centre Drives.

e) Very high frictional coefficient, narrove.r widths, light
weight and high elasticity result in lower shaft loads
than V-be1t drives.

f) Permanent Antistatic property allow use in explosion-proof
areas.

8.2 SUJ.l-il-lATION
On the basis of theO~etical and practical considerations, it is
evident that the MFBs are excellent alternatives to V-belts be-
cause of the teChnical, design, operational and economic advan-.
tages. In the incerest of energy savings and other advantages, the
HFB·manufacturers have been trying. to·get across to engineers
ilnd OEJ.:S that rat!l~r than automatically t-Urning to one type of
belt or indeed to one type of drive when selecting means of power
transmission, they should at least consider and Ifind out about the
alternatives; they may be pleasantly surprised by the tremendous
advantages offered by these MFBs.
The continuous development of these M2Bs has placed a new, si~le,
reliable, low cost, versatil;:!,~effective and powerful medium in
the hands of those who are discerning enough to take advantage of
the. increased flexibility in design and the economic profits
available with their usage •
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'1'ABLE-I

U'l'KAL'1'WO ROTOR CO~UND (SIl'.ILAR '1'0 HAZElI':AG-Gl::RHANY)

•

t1Otor I<W

primary SecondaryM:>tor Jetor

385 485
1000 1000
585 RIm 585mm
400 urn 500 mm
1.2 DIn 1.2 mm
.1277 mm 1078 nrn
400 IIITl 500'mm

2mm 2nrn
2700 3700
3.1~ 3••1%

•

•

RPM

MOtor Pulley dia
Motor Pulley width
Crown Height
MOtor Pulley dia
Rotor Pulley width
Crown Height
'Centre'distance (App)

Driving Tension
Belt type
N'l'BEXTREKIL'l'US

'V' PULLEY WIm'H

L'1' 54 Ll'.S4
8400x350 1000OX4S0'
5900 daN 7535 daN
5500 daN 7050 daN
15 NOS.' E~ 18 Nos.'E' type
'l'ype

650 nm 800 mm

Size
Shaft load static
Shaft load· dynamic
FENNER 'V' BELTS

•
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HINDUSTAN DORR-OLIVeR LI~nTED, BO~BAY

&XISTED V-BELT DESIGN WITH JAC~SHAFT.

t'()TOR PULLSY

V-Bix,,'" USED

CBN'l'RE DISTANCls
REQUIRED

250 ~/960 ~P~210 mm shaft extension
D sectiOn 465 mmPCD, 11 Grooves, Face
Wic:l'tb420 mm.

D Section 500 mmPCD, 11 Grooves, Face width
4,20 mm.

D 204 - 11 nos.

I 1775 mm.

A. e&NTRIiWAL' SLURRY
PUMP ~. 250 KW/960 RPl-.

PUMP PULLEY

CENTRE DISTANCE.

NTB EX'rREK1IJ1'US I

RADIAL SHAn
LOAD

B. CENTRU'UGAL SLURRY
PUMP I

CENTRE DISTANCEt
NTB EXTRE~~TUSI

RADIAL SH.\J'T
LOAD

• Dia. 550 ......, Face width 200 1IIll,
crown Height 1..2 arne

Dia. 605 ~ Face Width 220 JIll••
CrOWDHeiQht 1.2 mm.

~uniaallll 1500 •••• MlXiIlllm 1600 1IIlI.

••

'Type IJr 54. 4800 x 180 mml)elt.

2235 daN.

250 KW/1450 RPt-J

•

Di8. 475 IIIR\r Face width 230 II1'II,
CrOWDHeight 1.2 awn•.
D1-a.. 190 •••• Jlace width 230 an,
Crown Height 1.5 mm.
Ml.ninum 1500 l1li\, MlXirrum 1600 mm.

Type LT 40. 5000 x 190 mmbelt.

1748 daN.


	Page 1
	Titles
	MODERN HIGH EFfICIENCY FLAT BELTS 
	o 
	• 
	• 
	.- 


	Page 2
	Titles
	• 
	• 
	• 
	• 
	" 
	F "" 2. Z • U l? = -,,~..;~~­ 

	Images
	Image 1


	Page 3
	Titles
	• 
	e 
	• 
	= 
	. -pS_l 
	. . 
	• 
	\. 
	a 
	.. 


	Page 4
	Titles
	• 
	• 
	Fie; .1 
	--------- • ---------1 
	FiGw.2 
	SHAFT LOADS WITH .FLAT & V-BELTS 
	• 
	.­ 
	..u.. ~7toO.8 
	\-". ~.t. 38- 
	t.u,; ::.0.15 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7


	Page 5
	Titles
	F'G·3 
	Wr-~~~~~ '~~-r~~~== 
	if·24 \- .J--t:::: ~ 
	o 
	•• 
	-" 
	"'r 
	\ 
	, \ 
	'w- C Fu 
	\ 
	• 
	, 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 6
	Titles
	• 
	• 
	• 
	... 
	• 
	• 
	• 

	Images
	Image 1


	Page 7
	Titles
	• 
	• 
	• 
	" 
	• 
	.. 
	• 
	• 
	•• 


	Page 8
	Titles
	• 
	• 
	• 
	.. 
	• 
	• 
	\ 


	Page 9
	Titles
	318 
	• 
	• 
	, 
	• 
	• 
	• 


	Page 10
	Titles
	• 
	• 
	• 
	il 
	-'= 
	010 
	c· 
	~- 
	co . 
	om 
	.9 
	C ~ 
	.- .•... 
	u~ 
	·tt ~ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1
	Table 2


	Page 11
	Images
	Image 1

	Tables
	Table 1


	Page 12
	Titles
	• 
	• 
	• 
	. " 
	, 
	• 
	• 
	• 
	• 


	Page 13
	Titles
	• 
	, . 
	• 
	, 


	Page 14
	Titles
	• 
	• 
	• 
	. \ 
	• 
	• 


	Page 15
	Titles
	• 
	G:i 
	• 

	Tables
	Table 1


	Page 16
	Titles
	• 
	• 
	• 
	. 
	• 
	, 
	- 
	• 
	_. 
	r­ 
	a: 
	o 
	- 
	, -+-J 
	- 
	(]) 
	c 
	.- 
	rn 
	- 
	Q) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 17
	Titles
	• 
	'. 
	• 


	Page 18
	Titles
	• 
	• 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 19
	Titles
	• 
	• 
	• 


	Page 20
	Titles
	• 
	• 
	• 
	. 

	Images
	Image 1

	Tables
	Table 1


	Page 21
	Titles
	• 
	330 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1
	Table 2


	Page 22
	Titles
	• 
	• 
	• 
	• 

	Tables
	Table 1
	Table 2


	Page 23
	Titles
	• 
	D Section 500 mm PCD, 11 Grooves, Face width 
	•• 
	• 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6



