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1 -  Introduzione 
 
 This manual is divided into parts to more easily point out to the section of interest. 
 
 The scope of this manual is to serve for the installation and maintenance of the chain 

 
 Warning : Reading this manual is meant for installers, operators, technicians responsible for 

maintenance, as well as to the purchaser who must inform the operators in order to prevent damage and 
accidents. 

 
1.1 -  References specifications 
 

Issue Title 

European 
Parliament 

Machinery Directive 2006/42/EC 

BS 4116 Conveyor chains, their attachments and associated chain wheels 

DIN 8165 Solid Bearing pin type FV conveyor chain 

DIN 8167 ISO-type M conveyor chains with solid pins 

DIN 8168 ISO-type MC conveyor chains with hollow pins 

DIN 8169 Rollers for types M, MT, MC, and MCT solid and hollow bearing pin conveyor chains 

ASME B29.10M Heavy duty offset sidebar power transmission roller chains and sprocket teeth 

ASME B29.12M Steel bushed rollerless chains, attachments, and sprocket teeth 

ASME B29.15M Steel roller type conveyor chains, attachments, and sprocket teeth 

UNI 10932 Trattamenti termici dei materiali metallici Heat Treatment of Metallic materials  

ISO 1977 Conveyor chains, attachments and sprockets 

ISO 15614-1 Specificazione e qualificazione delle procedure di saldatura per materiali metallici 

Specification and qualification of the welding procedures for metallic materials 
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1.2 – Warning statement 
 
Pay attention. Respect the following indications to avoid serious damage to things and people: 
 
1.  Guards must be provided on all chain and sprocket installations in accordance with provisions of 

“Machinery Directive 2006/42/EC“ or other applicable safety standards. When revisions of these 
standards are published, the updated edition shall apply. 

2.  Always lock out the power switch before installing, removing, manually lubricating or servicing a 
chain system. 

3.  When connecting or disconnecting chain: 

 a Eye protection is required. Wear safety glasses, protective clothing, gloves and safety shoes. 

 b Support the chain to prevent uncontrolled movement of the chain and its parts. 

 c The use of hydraulic equipment (cylinders, pumps) is suggested. Tools must be in good condition 
and properly used. 

 d Do not attempt to connect or disconnect the chain without first reading and understanding the 
instructions, including the proper placement of pins and bushings, and the procedures for removal or 
insertion. 

 e Do not attempt to reuse a damaged chain by replacing only the parts that show the fault. The entire 
chain may be compromised through damage occurred and thus may need to be replaced 

4.  Other cautions: 

 a Alterations and Repairs of the chains should be made only by qualified personnel with parts and 
components authorized by ZMC Italia Sr.l. 

 b Inspect Chains for shipment damage before installation. During operation, all chain systems should 
be inspected on a regular schedule. Visually check for worn, damaged and broken parts caused by 
improper installation or maintenance, abnormal stress, temperature, humidity, abrasion or corrosion, 
possible interference with other system components and improper lubrication. 

 c Heating Chain with a cutting torch is not suggested unless absolutely necessary for removal. The 
heating caused by the cutting can damage the chain. 

 d Welding should not be performed on any chain or component. 

 e Breaking Load of a chain means the average load at which it will break when subjected to a 
destructive tensile test. It does not mean working load. For complete information, contact ZMC Italia 
S.r.l. 
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2 -  Chain Installation 
 
 
 

 
Img_1 
 
 
 

CHAIN W10441Z 



Use and Maintenance Manual 
                          _________________________________________________________  ZMC W10441Z 

________________________________________________________________________________ 
All rights reserved for ZMC Italia S.r.l.                                                                                                                                              6 / 23 

 
2.1 – Check of the Conveyor before the Installation of the chain 
 
Checks to be excuted on the conveyor before assembling the chain are reported in order to obtain a correct 
running of the chain. The failure to respect one or more of the geometric requirements may affect the 
function of the chain; the presence of misalignments or inclinations force the chain to operate with an 
uncorrect distribution of the load, from which an excessive elongation of the chain or damage of chain 
components could result. 
In the following, the list of checkpoints is illustrated. 
 

 Check 
 

 
 

 
Inclination of the shafts 
 
To be checked both in the vertical and horizontal plane. 
 

 

 
 

 
Tooth gap alignment 
 

 
 

 
 
 
 
 
 
 
 

 

 
 
Flatness of tracks 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Straightness of tracks 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Coplanarity of tracks for the two chains 
 

 

 
 

 
 
Alignment between chains and sprockets 
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2.2 – Assembly Scheme 
 
 
 

 
 
Img_2 
 
 
 
 
 

ASSEMBLY SCHEME CHAIN W10441Z 
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2.3 – Tensioning of the Chain 
 
The method of applying tension to the chains can vary from installation to installation, the most correct and 
reliable system remains that of the counterweight which allows to precisely control the load actually applied 
to the chains. 
The concepts that are always valid for horizontal conveyors apply to the calculation of the tension load. The 
purpose of the tensioning load is only to keep the chain unloaded along the return branch of the system by 
applying a traction force sufficient to ensure that the chain itself remains in a straight position in the 
unsupported sections. 
The extent of this force is a function of: 

 the weight of the chain plus any elements supported by it also in the return branch 
 the friction coefficient of the chain along the return path 
 the length and geometry of the aforementioned path. 

 
It is important to remember that the use of tension forces higher than strictly necessary induces unexpected 
stresses on the elements of the chain and can cause accelerated wear. 
In any case, it is essential that the chain tensioning system allows to accurately check the load actually 
applied and that safety devices (position sensors or other systems) are present to ensure the absence of 
overloads, even momentary ones. 
 
The calculation method that can be used for a horizontal conveyor is shown here below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Img_3 
 
 

The required force  TF    referred to a single strand of the conveyor can be estimated as follows: 

  

1,12  fIPF CT  

 
where: 

CP = chain weigth  





m

kg
. In this case CP = 20.6 





m

kg
. 

I = Center to Center distanceof the conveyor  m  

f = 0.25 coefficient of friction (first guess estimation) for the chain supported in the return branch; NB 

depending on the actual support mode of the chain this coefficient may need to be corrected. 
 
 
 
2.4 – Break in and adjustment of the chain 
 
A break-in of the chain on the empty conveyor for at least 24 hours in operating conditions (temperature and 
environment) is recommended in order to ensure a first adjustment of the chain. 
 
 

Drive wheel Driven wheel 

Center to Center distance I

Required Tensioning 
Force FT 
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2.5 – Assembly and Disassembly of the chain 
 
Img_4 shows the tools needed for the assembly and disassembly of the chain manufactured 
according to drawing nr W10441Z, in particular for the connecting links of the mentioned chain. 
 

 
Img_4 

 
1. Special pliers for outer rings (opening tool) 
2. Rubber hammer (optional) 
3. Idle pin (supplied by ZMC) 
4. Key for idle pin (supplied by ZMC) 
5. Pincer for outer rings (closing tool) 

 
 
Chain components 
 
Img_5 shows the different components of the chain. 
 

 
Img_5 
 

1. Inner link 
2. Outer link 
3. Pin 
4. Washer 
5. Special closing ring 

1

2 

4 3

5 

1 12

3 3

4 4

5 5
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2.5.1 Assembly of the chain 
 

 
Img_6 
 
 
Take the inner link to be connected, the washers and the idle pin. Insert the idle pin in the bush 
and make it protrude equally on both sides of the inner link (Img_7 and 8). Then place a washer on 
each end of the idle pin. Note the following: 
• the idle pin has one end with a magnet (Img_8) and one without it (Img_9) 
• the outer link has a hole with flats and a round hole (Img_10) 
 

   
Img_7         Img_8         Img_9 
 

 
Img_10 

Magnet 

IMPORTANT: Keep the end of the idle pin 
with the magnet on the side of the outer link 
where the round hole is. 
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Img_11 
 
 
While keeping in position the two washers insert the Inner link in the Outer link (Img_12 e 13). 
 

  
Img_12              Img_13 
 
 
Using the supplied key (or a suitable screwdriver) rotate the idle pin until the flats of the pin 
correspond to the ones of the outer link, see Img_14; the following Img_15 and 16 show the two 
sides of the chain after the idle pin has been oriented. 
 

   
Img_14         Img_15        Img_16 
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Insert the chain pin in the Outer link from the side where the round hole is, match and lock the 
chain pin to the idle pin by means of the magnet (Img_17 e 18). 
 

  
Img_17            Img_18 
 
Fully insert the chain pin into the outer link, possibly with the aid of a rubber hammer. At the same 
time the false pin will exit from the opposite side.See from Img_19 to 24. 
 
 

    
Img_19       Img_20         Img_21 
 

     
Img_22        Img_23           Img_24 
 
ATTENTION During the extraction of the idle pin make sure that the washers do not move or fall 
from their position. 
 
ATTENTION Check the alignment of the flats of the chain pin with the ones of the Outer link. 
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Img_25 
 
Place the special locking ring in the groove of the pin (Img_26). Close the ring with the pliers 
(Img_27-28). 
 

   
Img_26        Img_27        Img_28 
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2.5.2 Disassembly of the chain 
 
Using the  special pliers open the closing ring and remove it (from Img_29 to Img_31). 
 

   
Img_29       Img_30         Img_31 
 
 
With the help of the rubber hammer, remove the pin from the link (Img_32 and Img_33) 
 

   
Img_32         Img_33 
 
 
Remove the inner link from the outer link (Img_34 and 35) 
 

   
Img_34          Img_35 
 
During all these operations, be careful not to lose the washers placed between the inner link and 
the outer link. 



Use and Maintenance Manual 
                          _________________________________________________________  ZMC W10441Z 

________________________________________________________________________________ 
All rights reserved for ZMC Italia S.r.l.                                                                                                                                              15 / 23 

3 -  Characteristics of the ZMC chain W10441Z and operating conditions 
 
3.1 – Drawing 

 
Img_36 

W10441Z 
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Img_37 
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3.2 -  Tensile strength (Breaking load) 
 
The ZMC chain W10441Z has a nominal tensile strength (breaking load KR) of 234 kN. 
 
 
3.3 -  Working load 
 
The maximum suggested working load constantly applied in operating conditions is 17,2 kN. 
Il carico di lavoro è da intendere come il massimo tiro (forza di trazione) che si consiglia di applicare alla 
catena durante le condizioni operative. 
The maximum working load is the greatest chain pull allowed during the operation of the conveyor.  
We recall that the chain pull is a function of the following parameters: 
 the load conveyed (including the weight of the chains and of all the additional parts assembled to the 

chain) 
 the global friction factor of the chain and the position of the chain. 
 
As a matter of fact the chain pull is not the same on the whole path of the conveyor and the maximum value 
occurs immediately before the driving wheel (see the pictures showing the progress of the chain pull T as it 
develops along the path of an horizontal conveyor). 
 
 

 
 
 
 
 
 
 
 
 
 
Img_38 
 
3.4 -  Self lubricating parts 
 
The chain is originally equipped with self-lubricating bushings and washers in all the main points of friction 
(pin / bush; bush / roller; inner link / outer link). 
NO original lubrication is performed. 
During the handling and assembly operations of chains with bushings and washers in plastic material all 
necessary precautions must be taken to prevent the chain from being exposed to impacts, twisting, 
temperatures above 80 ° C or other situations that can damage the plastic parts. 
The chain is designed to work without lubrication thanks to the presence of plastic bushings and washers. 
It is however allowed to lubricate the chain in operation as long as the used products are compatible with the 
plastic material of the bushing and washers. 
In case of lubrication, the presence of lubricant on the guides and / or on the outer diameter of the rollers 
should be avoided as much as possible, this could cause the rollers to slide in place of correctly rolling, 
leading to damage of the guides and of the external surface of the rollers. 
 
 
3.5 -  Gear Motor 
 
The engine of the carrier must be equipped with a control device to avoid starts with tears or excessive 
accelerations. Furthermore, to prevent overload on the chain, the presence of a torque limiter is strongly 
advised. 
 
 
3.6 -  Position of the load 
 
When the conveyor is in operation, the load must be evenly distributed between the two sides of the system 
(left and right). The chain should be aligned with the guide. 
 

C 

A B 

D 

C 

A B 

D

Chain Pull P as 
function of position 

Maximum 
Chain Pull
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3.7 -  Operating temperature 
 
The operating temperature prescribed for this chain is between -0°C e 70°C. 
 
 
3.8 -  Expected life 
 
When used properly, that is in accordance with the requirements given in this handbook, it can be assumed 
for the chain a life expectancy of not less than 5 years of operation (frequency of two shifts of 8 hours per 
working day). 
 
 
 
4 –  Preventive checks and maintenance 
 
 
4.1 -  Pull, elongation of the chain and energy consumption 
 
4.1.a  After a break-in period, it is important to record the actual length of the chain in both rings, for 

example with an indelible mark on the mobile part of the tensioning system of the chains or on the 
conveyor frame. Only in this way it will be possible to control the elongation of the chain over time 
compared to an initial reference. 
 

4.1.b  Check regularly, at least every three months, the tension in the chain. Apply to the chain only the 
load necessary to maintain the condition of straightness of the specific chain in the specific 
conveyor. Avoid applying a value in excess of the required tension because it would increase the risk 
of wear. See also par. 2.3. 
 

4.1.c  While checking point 4.1.b also check the chain elongation compared with the original length. 
 
4.1.d  Usually, a chain properly sized for the required operation, with a correct maintenance program, 

without having been subjected to overloads or particular failures, does not show significant 
elongation after running in. Since, however, the nominal conditions are not always respected, it must 
be verified that during the life of the chain the elongation does not exceed the limit value of 0.5% 
compared to the initial size of the chain (i.e. 5 mm per 1m of chain). This elongation will be 
determined mainly by the wear of the plastic bushings interposed between the pin and the bush. 
This limit is deliberately conservative to prevent a chain failure resulting from wear or permanent 
deformations above the limit described, causing damage to the system and to the operators. The 
clearance between roller and bush must not exceed 1.5mm (NB the initial clearance is 0.2-0.3mm); 
the increase in play will be determined mainly by the wear of the plastic bushings interposed 
between the bush and the roller. 
 
 

4.1.e  If possible, check the energy consumption of the conveyor to have an initial evaluation of the chain 
behavior during running-in. This value must serve as a comparison for subsequent surveys. A 
significant increase in energy absorption would indicate a running problem in the conveyor (ie the 
friction coefficient has increased due to wear / problems in the joints (pin/bush) and / or rollers, or 
due to damage to the guides). 
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4.2 -  Fitting of chain on the sprockets 
 
Every 6 months verify the correct fitting between chain and sprockets. Any sign of contact and/or wear on the 
links of the chain caused by the teeth of the sprockets must be carefully analyzed. The sprocket must not, for 
any reason, guide the chain but only pull it and accompany it from one track to the next. The repeated 
contact between chain and sprocket may cause a significant reduction of the thickness of the teeth and 
generates an axial overstressing between plate and bush and between bush and pin. 
 
 
4.3 -  State of the Tracks and of the Wearpads 
 
Every six months the area of contact between tracks and chains must be checked. Each roller must be 
allowed to turn freely in any part of the tracks, as a consequence the wear of the rails should be kept under 
control. 
The chain must not meet any obstacole or have any interference with the fixed parts of the conveyor. 
Attention must be paid to the wear of the tracks, an excess of wear could lead to a fast deterioration of the 
chain. If sliding of the rollers and/or wear of the tracks occurs, it is strongly recommended to restore the 
original operating condition. 
 
Attention must also be paid to the state of the side guides and the plastic wearpads screwed to the two sides 
of the chain, on the external links, every 6 steps. A rapid wear of the wearpads is an indication of an 
anomalous behavior of the chain, if this situation occurs, the parameters that can influence the correct 
running of the chain must be checked and corrected, the main ones are: the alignment of the chain with the 
sprockets, the flatness and integrity of the guides, the positioning of the load. 
In any case, the wearpads must not get worn out to the point that the heads of the screws are exposed, this 
means that their thickness must not be reduced by more than 4.5mm and their possible replacement must be 
foreseen before this value is reached. See Img_39 and Img_40 
 

    
Img_39              Img_40 
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4.4 -  Cleaning of the chain 
 
Cleaning the chain is not a mandatory operation, it must only be carried out when necessary, that is when 
the dirt adhering to the chain compromises its functionality and / or duration over time (e.g. it blocks the 
rollers, significantly increases the wear of chain components). Other factors also contribute to the decision to 
clean the chain and the choice of the method to be used, including: the consistency of the layer of dirt to be 
removed, the difficulty in removing the dirt, the need to avoid pollution and deterioration of the chain 
components. For the chain in question, it is advisable first of all to consider the jet of pressurized water as a 
cleaning method, should it become necessary to perform it. 
 
 
4.5 - Monitoring of the chain 
 
These controls must be carried out directly on the chain to evaluate its conditions and detect any sign of 
damage. 
 
 
4.5.1 -  Visual control 
 
In a part of the conveyor where free access to the chain is available it is possible to check the following: 
 

Roller 
(part. 1 of drawing W10441Z, see table at pag. 16): 

 
4.5.1.a Outside diameter, the nominal outside diameter is 63.5mm, the maximum acceptable wear is 
0.6mm; 
 
4.5.1.b Presence of facets on the external diameter (roller / wheel blockage marks or difficulty in rotation); 
 
4.5.1.c Wear of the side surfaces; 
 
4.5.1.d Freedom to rotate, all rollers must rotate freely; 
 
 

Bush 
(part. 2 of drawing W10441Z, see table at pag. 16): 

 
4.5.1.e Outer diameter, the nominal outer diameter is 26mm, the maximum acceptable wear is 0,5mm; 
 
4.5.1.f Gap between pin and bush, originally this is about 0.2mm. A first evaluation can be done manually on 
the assembled chain, trying to move an inner link respect to an outer link, if the gap seems to be significantly 
increased it is advised to disassemble a few links (at least one inner and one outer) and carry out the checks 
mentioned in paragraph 4.5.2. Remember that the wear of a chain articulation (pin/bush) can be indirectly 
evaluated thorugh the total elongation of the chain, see par. 4.1.c; 
 

Pin 
(part. 3 of drawing W10441Z, see table at pag. 16): 

 
4.5.1.g  Integrity of the heads of the pin and of the locking ring (scratches and other signs of wear must 
not be present); 
 
4.5.1.h Stability of the pins in the holes of the plates, undesired gaps between pins and holes must not be 
present, the pins must not be allowed to rotate in the correspondant holes of the plates; 
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Chain in general 

 
4.5.1.i Corrosion of each chain component; 
 
4.5.1.j Scratches or signs of wear in each component; for example: marks on the internal part of the links 

identify a bad alignment between chain and sprockets; abnormal wear of the lateral wearpads, 
especially if always located on the same side of the chain, indicate incorrect running (heeling or 
curving) of the chain; 

 
4.5.1.k Rettilineità della catena; 
 
 
 
 
 
4.5.2 -  Dimensional control of chain samples 
 
After the first 6 months of use, and afterwards every year, it is recommended to replace one inner and one 
outer link of each chain (left and right) in order to carry out, with suitable instruments, the following checks: 
 
4.5.2.a inner and outer diameter of rollers (Please Note: the inner diameter of the rollers will actually be 
that of the self-lubricating bushings); 
4.5.2.b inner and outer diameter of bushes (Please Note: the inner diameter of the bushes will actually be 
that of the self-lubricating bushings); 
4.5.2.c outer diameter of pins; 
 
 
We also recommend to send the disassembled parts to ZMC for detailed laboratory analysis. 
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4.6 -  Maintenance checkpoints 
 

Maintenance Checkpoints 

Checks / Maintenance operations 
Paragraph of 

Reference Frequency and Specifications / Responsabiliy 

Check of the conveyor 2.1 Before installing the chain in the conveyor 

Resp.: Manufacturer of the conveyor or Maintenance 
staff 

Handling and installation da 2.2 a 2.5 During the installation of the chain in the conveyor 

Resp.: Manufacturer of the conveyor or Maintenance 
staff. 

 

 

 

 

Characteristics and limitations of 
use 

 

 

 

 

da 3.2 a 3.7 

Always 

During the whole lifetime of the chain all the specified 
limitations of use must be respected, particularly: 

 Working load (par. 3.3) 

 Cautions for self lubricating parts 

 Features of the gearmotor (par. 3.5) 

 Position of the load (par. 3.6) 

 Temperature (par.3.7) 

 

Resp: End user of conveyor 

 

 

Chain Pull and Elongation 

 

 

da 4.1.a a 4.1.d 

3 months 

Remember that applying unnecessary pull via the 
tensioning system will lead to faster wear o pins and 
bushes 

 

Resp: End user of conveyor 

 

 

Energy Consumption 

 

 

4.1.e 

3 months 

The reference value of th energy consumption should 
be evaluated during the break in period. 

 
Resp.: Maintenance staff.

 

 

Fitting of chains on the sprockets 

 

 

4.2 

6 months 
Check the presence of wear signs on the inner surface 
of the links and/or the outer surface of the teeth; if 
necessary re-align chain and sprockets. 

 

Resp.: Maintenance staff. 

 

State of tracks 

 

4.3 

6 months 

Check the wear of the guides and the correct 
allignment between chains and tracks 

 

Resp.: Maintenance staff. 

Cleaning of the chain 4.4 Only when it is necessary in order to restore the chain 
function.

Visual check of the chain 4.5.1 1° check after 6 months. 

2° check after 12 months. 

 

Follwing checks: every year. 

 
The maintenance staff carries out the visual control 
(4.5.1) and removes chain samples for dimensional 
control (4.5.2) and the eventual shipment to ZMC for 
detailed inspections. 

Bearing wheels, Bushes and Pins 4.5.1 

Dimensional control of chain samples 4.5.2 
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