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Chemical resistance
Data shown in the table was taken from laboratory tests performed on unstrained samples and are merely indicative, 
Chemical resistance under normal working conditions can depend on various factors, such as stress and temperature, 
concentration of the chemical agent and duration of its effects, Valid for ambient temperature (21°C)
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Method:
Important for an optimum service 
life of the chains and belts is a 
general inspection on the con-
veyors already during operation, 
Listen for strange –rattling or 
squeaking- noises, Check transfer 
plates, return rollers, bearings, 
etc, Make sure the chain/belt is 
still running free without extra 
load or obstruction, Often the ser-
vice life of a chain/belt is reduced 
for mechanical reasons that can 
be sorted easily,

When cleaning we advice to go 
thru following steps:
1.  Check for foreign parts on the

conveyor, Check also the
return part,

2.  Rinse with warm (max 60°) or
cold water thoroughly while
chain/belt is running,

3.  Use mild (PH-5-9) detergent
according to suppliers
instructions,

4.  If necessary clean mechani-
cally (brush) when pollution is
hard to remove,

5.  Rinse thoroughly with warm
(max 60°) or cold water, Make
sure all detergent is rinsed off
while chain/belt is running,

6.  Final mechanical check that
chain/belt is running free and
without obstruction, During
this process it’s important not
to forget to clean in between
carry and return section and
underneath where the return
support system is,

Especially with plastic chains/
belts the detergent in use needs 
to be checked for compatibility 
with the plastic materials of the 
chain/belt,

General:
As obvious as it seems, cleaning 
is important! Since nowadays 
pressure on production rates and 
production costs are getting 
higher and higher, companies 
tend to look at cleaning when 
trying to cut costs,

Less time and resources are 
available while at the same time 
the capacity of the lines (and thus 
pollution and product loss) has to 
go up,

When companies are setting up a 
cleaning regime they tend to focus 
on the individual machines (mainly 
filler and surrounding) and not so 
much on the conveyors, Therefore 
we want to promote ‘CONVEYOR 
AWARENESS’ in this respect,

Dry versus wet:
When a wet lubricant is in use 
(water & soap) product loss is 
normally flushed off by the water 
& soap, Often the soap also has 
a ‘cleaning function’ built in, But 
wet circumstances also attract 
dust and dirt and wet circumstan-
ces will increase the growth of 
bacteria, When a line is standing 
still during a stop or during the 

weekend without cleaning, the 
lubricant will dry in which may 
cause pollution and changing 
sliding characteristics of the 
chains/belt after several times,

Under dry circumstances the 
conveyors generally remain 
cleaner, But product loss needs 
to be cleaned to avoid functional 
problems of the line,

Therefore functionally speaking 
wet lubrication is more safe but 
requires just as well regular cle-
aning and is a high cost factor,

All together with the present 
state of conveyor technology it is 
possible to run a major part of a 
glass, can or a PET line dry taken 
into consideration that a regular 
cleaning regime is in place,

Inspection procedure
1.  Inspect chains for unusual

wear patterns or damage,
2.  Look for excessive gaps

between chain flights,
3.  Check conveying surface

for Flatness, bent or broken
Flights,

4.  Inspect hold-down tabs or
beveled sliding surfaces for
excessive wear,

5.  Review chain catenary sag for
proper amount,

6.  If take-ups are used, check
that take-up tension is not ex-
cessive, Do not preload chain,

Parameters affecting wear rate

Operating conditions:
• Load
• Speed
•  Number of starts per hour- No

soft start/frequency inverter
controlled drive

•  Product accumulation
•  Lubrication
•  Water quality

- Concentration of chlorines
- Water hardness
- Contaminations
- Discontinuous water supply

•  Lubricant
- Suitability/performance
- Dosing
- Efficiency of nozzles

Cleaning:
•  Cleaning agent

- Frequency
- Intensity
- Rinsing
- Concentration
- Temperature

•  Chemical attack

Environment:
•  Temperature
•  Humidity
•  Wear increasing

media/abrasives
•  Corrosion
•  Cleanliness- Soil e,g, from

construction work

Conveyor components:
•  Material quality
•  Construction
•  Dimensional accuracy of

- Wear strips
- Sprockets
- Idlers
- Return rollers
- Shaft alignment

Conveyor construction:
•  Choice of chain/belt
•  Suitability of selected chain/

belt for the application
•  Mounting of wear strips

- Flatness
- Chamfers
- Raised portions
- Expansion compensation gaps

Changed/modified conditions:
•  Modification of conveyor or its

parts/components
- Maintenance
- Overhaul

Cleaninginstructions
Cleaning is necessary to:
- minimize dirt and debris built up
-  keep bacteriological situation

under control
-  elongate service life of chains/

belts
-  ensure smooth running of

chain/belt for optimum product
stability

-  prevent crashes due to f,e, glass
debris

-  prevent malfunction due to
sticky residues

- keep friction low

Frequency:
As a rule of thumb we say that 
cleaning the line once every 
week is sufficient,

Of course in practice depending 
on the circumstances this can be 
more frequent (f,e, during product 
changes in case of product loss 
or other pollution) or less frequent 
in a relatively clean environment,

In the direct surrounding of 
the filler cleaning will be more 
frequent anyway, Depending also 
on the bacteriological situation 
it may be necessary to clean at 
least once a day or once every 
shift,

Also chemicals coming f,e, from 
a pasteurizer may ask for more 
frequent cleaning to prevent the 
chemicals from affecting the 
chain/belt materials,

In a can line where aluminum 
cans are filled, there’s the alu-
minum oxide that has to be kept 
under control, This can occur 
also far away from filler-pasteuri-
zer, where the line is running dry, 
When the cans are accelerating 
on an inliner the remaining drops 
will fall down with the aluminum 
oxide on the chain causing a 
highly abrasive sludge to built up 
on the inliner, Therefore it may be 
necessary to clean more frequent 
also further down the line due to 
‘local’ circumstances,
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7.  Check all idlers, rollers, turn
discs and sprockets for free-
dom of rotation,

8.  Examine sprockets for exces-
sive wear,

9.  Look for debris build up in
sprocket tooth pockets,

10.  Check for excessive guide ring
wear,

11.  Check all wear strips and
fasteners for excessive wear,

12.  Check all transfer points,
dead plates, turn tables, turn
discs and sprockets for proper
elevation and alignment,

13.  Review function of lubrication
system,

14.  Inspect general cleanliness of
conveyor system,

Installationprocedure
1.  Check all sprockets, idlers,

turn discs and rollers for pro-
per elevation and alignment
with regard to the conveyor
tracks,

2.  Check all wear strips (carrying
and return), dead plates, divi-
ders and transfers mechanism
for proper location, elevation,
spacing and Flatness,

3.  Check all fasteners for proper
tightness (torque), Fasteners
used on wear strips and dead
plates must have recessed
heads,

4.  Check all conveyor splice
points for proper elevation,
alignment and fastening,

5.  Inspect conveyor system for
obstructions by pulling a short
section of chain (1 meter)
through the entire conveyor,

6.  Check lubrication system (if
present),

7.  Install conveyor chain, as-
suring that the following has
been done:
A  Check for correct direction

of chain travel,
B  Assemble chain in 3 meters 

sections and avoid twisting 
or damaging the chain,

C  Connect chain sections on 
the conveyor, Make sure 
that the connecting pins 
are not protruding,

D  Adjust chain catenary 
(sag) to the proper eleva-
tion, Note: readjustment is 
usually necessary after a 
certain operating time,

8  Insure that lubricant is evenly 
dispersed through conveyor 
system,

9  Start up conveyor by jogging 
and/or using short running 
periods before loading the sys-
tem, Be alert to unusual noises 
or actions, If a problem should 
occur, refer to the trouble 
shooting guide,

Replacement criteria
Chains must be replaced when:
-  The chain starts to jump on the

sprocket due to elongation,
This may start to happen at 3%
elongation or more,

-  The thickness of the plate has
been reduced by 50%,

-  The surface becomes uneven
or scratched causing stability
problems,

-  The hinge is worn to an extend
that the pins protrude

Belts must be replaced when:
-  The belt starts to jump on the

sprocket due to elongation,
This may start to happen at 3%
elongation or more,

-  The thickness of the module
has been reduced by 1 mm
from the top and from the bot-
tom,

-  The surface becomes uneven
or scratched causing stability
problems,

When replacing chains/belts, it 
is recommended to replace wear 
strips and sprockets/idlers as well,
Sprockets and Idlers must be 
replaced when:
-  teeth are worn flat
-  chain/ belt does not release

well
-  teeth are damaged
-  bore of idler is worn out and

idler starts to oscillate
-  hub or keyway are damaged
-  new chain/ belt is installed

Wear strip must be replaced when:
-  thickness is reduced by 50%

and stability problems occur
-  dirt or debris is embedded
-  Fixing rivets protrude.

Layout procedure for a ETS conveyor system

  Task definition:
Determine number and position of the work steps, calculate the available space. 

q

  Plan rough system layout:
Lengths, segments, curves, slopes (sketch)     

q

  Product-specific data:
Determine conveyed material data: 
Dimensions, mass, friction figures, antistatic environment needed?

q

  Production-specific data:
Determine conveyor parameters:Speed, conveyed material spacing and cycle, 
number of start-up operations/h, accumulation section

q

  Detailed system layout planning:
Accumulation sections, product interchange points 
u www.easy-conveyor.com

q

  Chain tensile force calculation F
u Examples 1-2, page 254 – page 258

q

  F<Fpermissible (page 257 & 260):
 YES NO u
q

  F<<Fpermissible (oversized) u
NO YES u
q q

  Check drive torque:
             M  *  2      >     F 

ØTK 

OK? YES NO u
  q

[4]

u
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Needed data
•  The length and/or width of the belt conveyor (mm)
•  The width of the belt (mm)
•  Wanted speed (mtr/min)
•  Product weight (Kg)
•  Product length (mm) [!] (in direction of transport)
•  Amount of products on the conveyor (pcs)
•  Product to transport (bakery, food, plastic, cardboard, glass or metal)
•  Slide profile (TCP / TCS)
•  State of contact surfaces between slide rail/chain -(dry normal -dirty -rough/Water/Water & Soap/Oil)
•  State of contact surfaces between goods/chain (dry/water/water & soap)
•  Ambient temperature (°C)
•  Start/Stop each hour (pcs/hr)
•  Frequency controller (Yes or No)
•  Accumulation (Yes or No)
•  Amount of products to accumulate (pcs)
•  Running hours per day
•  Type of loading

  Weight  (qK)  Actual lenght  (LK) Straight lenght  (LS)
 (kg/m2) Drive / return units               (mtr) Drive / return units  (mtr)
1,05 ETS80 FLAT TOP Return unit 0,777 Return unit 0,34
3,2 ETS80 ROLLER
1,15 ETS80 FRICTION Drive unit 0,984 Drive unit 0,347
1,62 ETS200 FLAT TOP Straight section 2 x Li

1,75 ETS200 FRICTION

 Belt length Hor. Curves (mm)
(two side)
ETS HORIZONTAL CURVE; 30° R200  609,33
ETS HORIZONTAL CURVE; 45° R200  714
ETS HORIZONTAL CURVE; 60° R200  818,66
ETS HORIZONTAL CURVE; 90° R200  1028
ETS HORIZONTAL CURVE; 180° R200  1656

ETS HORIZONTAL CURVE; 30° R500  923,33
ETS HORIZONTAL CURVE; 45° R500  1185
ETS HORIZONTAL CURVE; 60° R500  1446,66
ETS HORIZONTAL CURVE; 90° R500  1970
ETS HORIZONTAL CURVE; 180° R500  3540

  Belt length Vert. Curves (mm) Degrees (ß)
(two side)

ETS VERT. SLIDE CURVE; 5° R=500 487,22
ETS VERT. SLIDE CURVE; 10° R=500  574,14
ETS VERT. SLIDE CURVE; 15° R=500  661,67
ETS VERT. SLIDE CURVE; 30° R=500  923,34
ETS VERT. SLIDE CURVE; 45° R=500  11
ETS VERT. SLIDE CURVE; 60° R=500  1446,67
ETS VERT. SLIDE CURVE; 90° R=500  1970

  Friction forces occur in curves (µR)
0° (Straight sections)  1,0

  Curve angle (vertical)
5° 1,03
10° 1,05
15° 1,05
30° 1,10
45° 1,20

  WHEEL Curve angle (horizontal)
30° 1,05
45° 1,05
60° 1,075
90° 1,10
180° 1,15

  SLIDE Curve angle  (horizontal)
30° 1,2
45° 1,3
60° 1,4
90° 1,6
180° 2,2

CONVEYOR LAYOUT
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  Application factor C1 

Approach procedures /h Application factor
0 – 1 1,0
2 – 10 0,83
11 – 30 0,71
> 30 0,62

  Breaking force (max -40°C / +80°C) C2 

Temperature °C Breaking force factor
0 1,12
20 1,0
40 0,96
60 0,92

  Factor C3  Breakaway torque
Temperature °C Breaking force factor
0,09 kW 2,1
0,12 kW 2.4
0,18 kW 1,8
0,25 kW 1,8
0,37 kW 1,8
0,55 kW 2,1
0,75 kW 2,2
1,1 kW 2,0

Frequency controller  1,5

The permissible chain tensile force depends on the conveying speed as well as the ambient and operating con-
ditions.

If the calculated chain tensile force exceeds the permissible amount, you can:

• divide the section into various chain conveyors.

• alter the system layout, e.g. by shorten the section.

• shorten the accumulation sections.

• reduce the speed.

CONVEYOR LAYOUT
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MOTOR SELECTION
The drive torque of the selected gear motor must be greater than the calculated required drive torque.
There are the following options to reduce the required drive torque:

• reduce the chain tensile force (F).

• reduce the speed (v) and use a gear motor with a higher drive torque.

• change the operating conditions (e. g. the ambient temperature)

Procedure for both calculations:
•  Divide the conveyor section into segments. Segment 1 starts at the traction stand (e.g. at the return unit, at the

connecting drive outlet), the last segment ends at the drive unit. The division is made according to operating mode
(conveying operation / accumulation operation). When using horizontal or vertical curves the segment ends after the 
curve.

•  Calculate the individual segments in ascending order. The chain tensile force of the current segment will enter the
calculation of the following segment as a counter force. The result of the last segment is the required chain tensile
force to operate the conveyor.

•  The tensile force resulting from the chain return can generally be overlooked.

Exceptions:

•  The conveyor contains more than 2 curves.

•  The section load of the goods is lower than that of the chain (round trip): qF ≤ 2 · qK

In these cases, the first segment begins at the head drive outlet.

For all calculations
qFi  =  Mi  *  g
                Li

ETS Straight
Fi = [ Fi-O +  Li * ( qK + qFi ) * µT  +  ( LK - Li ) * qK * µT  ] * µR

Fi = [ Fi-O +  Li * ( qK + qFi ) * µT  ] * µR (connection drive))

ETS Incline/Decline
Fi = [ Fi-O +  Li * ( qK + qFi ) * ( µT * cosß + sinß )  +

( LK - Li )   *  qk  * ( µT * cosß -  sinß )  ] * µR

ETS Accumulation (is not possible when using a friction or a cleated belt)
Fi = [ Fi-O +  Li * { ( qK + qFi ) * µT + qFi  * µST } +  ( LK - Li ) * qK * µT  ] * µR

Fi = [ Fi-O +  Li * { ( qK + qFi ) * µT + qFi  * µST } ] * µR   (connection drive)

 LIST OF APPLIED ABBREVIATIONS 
F  = Chain Tensile force (at the drive pulley) (N)
Fperm. = Permissible load capacity
Fi  = Chain tensile force of individual segments (N)
g  = 9,81 (m/s2)
µR = Friction forces occur in curves
µST = Friction coefficient Product/Chain
µT = Friction coefficient Chain/Slide rail
L = Conveyor section length (mtr)
Li = Segment length (mtr)
LK  Actual chain length (mtr)
LS = Chain length straight (mtr)
qFi   Section load of conveyed material 

 on segment Li (N/mtr)
qK  Weight of the belt (N/mtr)
ß = Angle for Incline or Decline (°)

MH = Run-up Torque (Nm)
Mi  Total product mass (Kg)
MN = Nominal Torque (Nm)
MT = Motor Torque (Nm)
� = Belt speed (mtr/min)
AZ = Amount of Accumulation
fB = Service Factor
PA  = Mechanical Drive Power (kW)
PM = Motor Power (kW)
RH = Running hours / day
SL = Shock Load
SS = Start/Stops /hr
UL = Uniform Load
VL = Variable Load
� = Efficiency (%)

CONVEYOR LAYOUT
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 Example 1: Calculation ETS Incline 
Conveyor system ETS Aluminum
Chain width 80mm
Wanted speed 20 mtr/min
Pitch diameter Ø147.3mm
Product weight 10 kg
Product Length  175mm
Product material Cardboard
Conveyor length L 6,232mtr
Chain section load qK 11,28 N/m (1,15*9.81 )
Slide rail TCP
State of contact surfaces µST Dry
State of contact surfaces µT Dry - Normal
Ambient temperature 30°C
Start/Stop 5/h
Frequency controller  Yes
Accumulation on Section 3  Yes
Amount of products to accumulate 3 pieces
Running hours per day 16 hr
Type of loading : Uniform Load Permissible load capacity 2366N (see table 1 or 2 page 251)

 ETS SECTION 1
Li = Segment length (mtr) : 0,34
LK = Actual chain length (mtr) : 0,777
µR = Friction forces occur in curves : 1,0
µT = Friction coefficient Chain/Slide rail : 0,3

qFi =  Mi   *   g qFi =  0   *   9,81 qFi =  0 
Li 0,34

ETS Section 1 
F1 =  [ Fi-0 + { Li * ( qK + qFi ) * µT } + { ( LK - Li ) * qK * µT } ] * µR 

F1 =  [ 0,0 + { 0,34 * ( 11,28 + 0 ) * 0,3 } + { ( 0,777 - 0,34 ) * 11,28 * 0,3 } ] * 1,0
F1 =  [ 0,0 + { 0,34 * 3,384 } + 1,479 ] * 1,0 
F1 =  [ 0,0 + 1,151 + 1,479 ] * 1,0 

F1 ≈  2,63 N

 ETS SECTION 2
Li = Segment length (mtr)  : 0,986 ((Slide Curve 90° | 1 side) + 1 * 0.5mtr)
LK = Actual chain length (mtr) : 1,972 ((Slide Curve 90° | 2 side) + 2 * 0.5mtr)
µR = Friction forces occur in curves : 1,60 (Slide curve 90°)
µT = Friction coefficient Chain/Slide rail : 0,3
Mi = Total product mass (Kg) : 20 Kg

qFi  =  Mi   *   g qFi  =  20   *   9,81 qFi  =  199 N/m 
Li 0,986

ETS Section 2
F2 =  [ Fi-0 + { Li * ( qK + qFi ) * µT } + { ( LK - Li ) * qK * µT } ] * µR 

F2 =  [ 2,63 + { 0,986 * ( 11,28 + 199 ) * 0,2 } + { ( 1,97 - 0,986 ) * 11,28 * 0,2 } ] * 1,60
F2 =  [ 2,63 + { 0,986 * 42,056 } + 2,22 ] * 1,60 
F2 =  [ 2,63 + 52,04 + 2,22 ] * 1,60 

F2 ≈  74,12 N 

CONVEYOR LAYOUTETS CONVEYORS
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 ETS SECTION 4
Li = Segment length (mtr) : 1,0 (Straight section)
LK = Actual chain length (mtr) : 2,0 (Straight section * 2)
µR = Friction forces occur in curves : 1,0
µT = Friction coefficient Chain/Slide rail : 0,2
Mi = Total product mass (Kg) : 60 Kg

qFi  =  Mi   *   g qFi  =  60   *   9,81 qFi  =  588,6 N/m 
Li 1

Accumulation
qFi  =  Mi   *   g qFi  =  60   *   9,81 qFi  =  1121,14 N/m 

Li 0,525

ETS Section 4
F4 =  [ Fi-3 + { Li * ( qK + qFi ) * µT + qFi  * µST } + { ( LK - Li ) * qK * µT } ] * µR 

F4 =  [ 231,07 + { 1,0 * ( 11,28 + 588,6 ) * 0,2 + 1121,14  * 0,28 } + { ( 2,0 - 1,0 ) * 11,28 * 0,2 } ] * 1,0
F4 =  [ 231,07 + { 1,0 * 120 + 313,92 } + 2,26 ] * 1,0 
F4 =  [ 231,07 + 433,92 + 2,26 ] * 1,0 

F4 ≈  667,25 N 

 ETS SECTION 5
Li = Segment length (mtr) Li : 0,34
LK = Actual chain length (mtr) : 0,777
µR = Friction forces occur in curves : 1,0
µT = Friction coefficient Chain/Slide rail : 0,3

qFi  =  Mi   *   g qFi  =  0   *   9,81 qFi  =  0 
Li 0,34

ETS Section 5
F5 =  [ Fi-4 + { Li * ( qK + qFi ) * µT * } + { ( LK - Li ) * qK * µT } ] * µR

F5 =  [ 667,25 + { 0,347 * ( 11,28 + 0 ) * 0,3 } + { ( 0,984 - 0,347 ) * 11,28 * 0,3 } ] * 1,0
F5 =  [ 667,25 + { 0,347 * 3,384 } + 2,16 ] * 1,0
F5 =  [ 667,25 + 1,17 + 2,16 ] * 1,0 

F5 ≈  670,60 N

Fmax  =  Fperm. * C1 * C2

Fmax  =  2366 * 0,83 * 1,0

Fmax ≈  1964 N F = 670,60 N 
System is OK

MN =  F  *  ( dA  /  2  )
1000

MN  =  670,60  *  ( 147,3  /  2  )
1000

MN ≈  49,39 Nm

Run-up Torque

MH  =  MN   *   C3

MH  =  49,39   *   1,5

MH ≈  74,10 Nm

 ETS SECTION 3
Li = Segment length (mtr)  : 1,17 ((Vert. Curve 30° | 1 side) + 1 * 0.25mtr)
LK = Actual chain length (mtr) : 2,35 ((Vert. Curve 30° | 2 side) + 2 * 0.25mtr)
µR = Friction forces occur in curves : 1,10 (Vert. slide curve 30°)
µT = Friction coefficient Chain/Slide rail : 0,2
Mi = Total product mass (Kg) : 20 Kg

qFi  =  Mi   *   g qFi  =  20   *   9,81 qFi  =  167,70 N/m 
Li 1,17

ETS Section 3
F3 =  [ Fi-2 + { Li * ( qK + qFi ) * ( µT * cosß + sinß ) } + { ( LK - Li ) * qK * ( µT * cosß - sinß ) } ] * µR

F3 =  [ 74,12 + { 1,17 * ( 11,28 + 167,70 ) * ( 0,2 * 0,866 + 0,5 ) } + { ( 2,35 - 1,17 ) * 11,28 * ( 0,2 * 0,866 - 0,5 ) } ] * 1,10
F3 =  [ 74,12 + { 1,17 * 178,98 * 0,67 + { 13,20 * -0,33 } ] * 1,10
F3 =  [ 74,12 + 140,30 - 4,36 ] * 1,10 

F3 ≈  231,07 N

ETS CONVEYORS
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PA =   670,60  * 0,33
          1000

PA =   0.22 kW

PM =    PA      [kW] chose, the next larger standard motor
        �

PA =     FU   *   �
         1000
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 Example 2: Calculation ETS Connection drive 
Conveyor system ETS Aluminum
Belt width 140mm
Wanted speed 15 mtr/min (0,25 mtr/sec)
Pitch diameter  Ø147.3mm
Product weight  5 kg
Product Length  175mm
Product material  Cardboard
Conveyor length L  6,6mtr
Chain section load qK 12,95 N/m (1.32*9.81 )
Slide rail  TCS
State of contact surfaces µST Dry
State of contact surfaces µT Dry - Normal
Ambient temperature  45°C
Start/Stop  30/h
Frequency controller  Yes
Accumulation on Section 2  Yes
Amount of products to accumulate  6 pieces
Running hours per day 8 hr
Type of loading : Uniform Load Permissible load capacity  2591N (see table 1 or 2 page 251)

 ETS SECTION 1
Li = Segment length (mtr) : 1,97 ((slide Curve 180° | 1 side) + 0.2mtr)
µR = Friction forces occur in curves : 2,2 (Slide curve 180°)
µT = Friction coefficient Chain/Slide rail : 0,18

qFi =  Mi   *   g qFi =  0   *   9,81 qFi =  0 
Li 1,97 

ETS Section 1 
F1 =  [ Fi-0 + { Li * ( qK + qFi ) * µT } ] * µR 

F1 =  [ 0 + { 1,97 * ( 12,95 + 0 ) * 0,18 } ] * 2,2
F1 =  [ 0 + 4,60 ] * 2,2 

F1 ≈  10,10 N

 ETS SECTION 2
Li = Segment length (mtr)  : 1,1 (Straight section)
µR = Friction forces occur in curves : 1,0
µT = Friction coefficient Chain/Slide rail : 0,18
Mi = Total product mass (Kg) : 25 Kg

qFi  =  Mi   *   g qFi  =  25   *   9,81 qFi  =  267,55 N/m 
Li 1,1

Accumulation
qFi  =  Mi   *   g qFi  =  25   *   9,81 qFi  =  280,3 N/m 

Li 1,05

ETS Section 2
F2 =  [ Fi-1 + { Li * ( qK + qFi ) * µT + qFi * µST } ] * µR 

F2 =  [ 10,10 + { 1,1 * ( 12,95 + 267,55 ) * 0,18 + 280,3 * 0,28 } ] * 1,0
F2 =  [ 10,10 + 55,54 + 78,48 ] * 1,0 

F2 ≈  144,12 N 
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MN  =  F  *  ( dA  /  2  )
1000

MN  =  425,86  *  ( 147,3  /  2  )
1000

MN ≈  31,37 Nm

Run-up Torque

MH  =  MN   *   C3

MH  =  31,37   *   1,5

MH ≈  47,05 Nm

 ETS SECTION 4
Li = Segment length (mtr) Li : 1,545 (Drive unit 1,345mtr + 0.2mtr)
µR = Friction forces occur in curves : 1,0
µT = Friction coefficient Chain/Slide rail : 0,6
Mi = Total product mass (Kg) : 5 Kg

qFi  =  Mi   *   g qFi  =  5   *   9,81 qFi  =  31,75 N/m 
Li 1,545

ETS Section 4
F4 =  [ Fi-3 + { Li * ( qK + qFi ) * µT } ] * µR

F4 =  [ 384,42 + { 1,545 * ( 12,95 + 31,75 ) * 0,6 } ] * 1,0
F4 =  [ 384,42 + 41,44 ] * 1,0 

F4 ≈  425,86 N

Fmax  =  Fperm. * C1 * C2

Fmax  =  2591 * 0,71 * 0,96

Fmax ≈  1766 N F = 425,86 N 
System is OK

 ETS SECTION 3
Li = Segment length (mtr)  : 1,77 (Slide Curve 180° | 1 side)
µR = Friction forces occur in curves : 2,2 (Slide curve 180°)
µT = Friction coefficient Chain/Slide rail : 0,18
Mi = Total product mass (Kg) : 10 Kg

qFi  =  Mi   *   g qFi  =  10   *   9,81 qFi  =  83,14 N/m 
Li 1,77

ETS Section 3
F3 =  [ Fi-2 + { Li * ( qK + qFi ) * µT } ] * µR

F3 =  [ 144,12 + { 1,77 * ( 12,95 + 83,14 ) * 0,18 } ] * 2,2
F3 =  [ 144,12 + 30,61 ] * 2,2 

F3 ≈  384,42 N

Conclusion
You can see above that the motor and also the conveyor system are selected because of the input. Also you can see 
that some values cause a certain overload situation for the system, motor or both.

There are a few options to prevent an overload.

• Lower the speed
• Lower the amount of product on the conveyor
• Less Start/Stops
• Less Accumulation
• Change type of loading
• Shorten the conveyor
• Choose another conveyor system
• Less running hours per day.
• Choose another transport system. (roller conveyor, mattop conveyor or tabletop conveyor)
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PA =   425,86 * 0,25
          1000

PA =   0.11 kW

PM =    PA      [kW] chose, the next larger standard motor
        �

PA =     FU   *   �
         1000
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Chain/belt jumps on sprocket
 Possible causes 
Chain/belt is enlongated e.g. due to wear 
or overloaded 

Improper catenary sag
Sprocket is worn
Wrong sprocket type
Misaligned sprocket
Improper sprocket position

Chain/belt does not release well
 Possible causes 
Incorrect sprocket dimension or type
Sticky residue
Improper catenary sag

Slip stick operation
 Possible causes 
Slip stick 

Return roller diameter too small
Chain/belt catches the conveyor 

Improper catenary sag

Damaged chain hinges
 Possible causes 
Overloading 

Blocking and obstructions
Exceeding the minimum backflex radius
Too small radius for side flexing chain

Elongation
 Possible causes 
Overloading 

Wear from dirt in hinges

Rapid curve wear
 Possible causes 
Overheating
Embedded abrasives

 Remedy 
Replace chain/belt and sprocket. 
Check other components as well. 
Eliminate cause of overload.
Check dimensions and adjust
Replace sprocket
Install correct sprocket
Check and adjust
Check and adjust position

 Remedy 
Check and replace sprocket
Clean chain/sprocket or renew
Check dimensions and adjust

 Remedy 
Use lubrication 
Reduce chain/belt tension by shortening the conveyor
Install larger rollers
Remove obstructions. 
Check return part as well
Check dimension and adjust

 Remedy 
Eliminate cause of overloading 
Check sprockets and other components 
Replace chain/belt 
Replace components if necessary
Check the complete conveyor
Check conveyor construction
Check minimum radius of chain and adjust accordingly

 Remedy 
Eliminate cause of overloading 
Check sprockets and other components 
Replace chain/belt 
Replace components if necessary
Improve cleaning or Use HB pins

 Remedy 
Use EXTRA curve or Nolu-S
Replace curve

Chain drifts sideways on sprockets
 Possible causes 
Bad shaft/sprocket alignment
Conveyors is not level

Cracked hinge eyes
 Possible causes 
Stress-corrosion caused by incompatible chemicals 

Chains for magnetic system releases from curve
 Possible causes 
Worn curve
Improper chamfering of the infeed 
or other obstructions
No soft start-up
Curve not mounted level

Corroded steel chain
 Possible causes 
Incompatible combination of chain material and 
chemicals
May occur even with stainless steel

Excessive chain/belt wear
 Possible causes 
Pollution
Failing lubrication 

Obstructions
Debris in return part 

Sprockets don’t slide on shaft when belt extends due
 Possible causes 
Pollution
Axial fixing incorrect 

Wrong bore tolerance

Rapid wear on sprockets
 Possible causes 
Abrasive conditions 

 Remedy 
Adjust or use collars
Adjust

 Remedy 
Check chemicals compatibility with chain/belt material
Use appropriate chemicals

 Remedy 
Replace curver
Check and adjust/rework 

Install frequency inverter drives
Check and adjust

 Remedy 
Use only compatible chemicals 

Consider higher graded material

 Remedy 
Improve cleaning
Check lubrication system 
Contact lubricant supplier
Check all sections
Clean conveyor 
Install roller with larger diameter

to temperature increase
 Remedy 
Improve cleaning
Re-adjust axial fixing according to temperature 
situation
Replace by sprockets with PLUS tolerance

 Remedy 
Improve cleaning 
Use steel sprockets

Please contact technical support
at any time in case of doubt.

TROUBLESHOOTING




