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The study presents the methodology and results of research on the interaction of ele-
ments of the round link chain, namely the connecting links, the most common at Ukrainian 
coal mining enterprises scraper conveyor SP 250, manufactured by Public Joint Stock Com-
pany «Kharkiv Machine Building Plant «SVET SHAKHTYORA» with a drive sprocket. As 
a result of the conducted researches it is established that at passing of a connecting link of a 
traction body of the scraper conveyor SP 250 on a sprocket tangential stresses which thus 
arise in its dangerous sections do not acquire critical values. When studying the problem of 
durability of the connecting link of the traction body of the scraper conveyor SP 250, the 
main attention should be paid to the load regime on the leading section of the chain. The 
stage of passing the sprocket, although it has its own specific load, but does not significantly 
affect the problem of durability of the connecting link of the traction body of the scraper 
conveyor SP 250. 

The need for safe coal mining places demands on mining equipment and, in particu-
lar, on underground transport. The scraper conveyor is an important element of mechanized 
slaughter complexes. Safe and efficient operation of the scraper conveyor largely ensures 
efficient and safe operation of the entire mechanized downhole complex. A significant num-
ber of failures that lead to downtime of the scraper conveyor, injuries (often fatal) for the 
staff of coal mining companies in Ukraine, due to the impulses of its traction body.  

The purpose of this work is to study the loads during the passage of the connecting 
links on the sprocket drive and determine these loads in sections 8 and 9 on the strength of 
the connecting link. In previous years, a sufficient amount of literature has been published on 
various issues of scraper conveyors and its elements [1–4]. Designs for attaching the scraper 
to the chain, which are used in the United States, France, Germany, Great Britain, Poland, 
are given in the publication [5]. An important problem of determining the value of the pre-
tension of the scraper conveyor chain is considered in [6]. However, modern publications do 
not sufficiently study the processes of interaction of the elements of the round link chain 
with the sprocket of the scraper conveyor, although these processes can have a significant 
impact on the safe and stable operation of the scraper conveyor. Yet not enough attention 
was paid to operation of the conveyors under extreme conditions. 

The study of the interaction of the sprocket with the chain was considered in the mid-
dle section of the sprocket, which, although fictitious, can be used to determine the equiva-
lent pressure forces of different elements of the chain. Further calculations were performed 
in relation to the chain traction scraper conveyor SP 250. 

The interaction of the horizontal link 2 with the asterisk begins at the time of collision of 
its slave hinge O with the bottom of the cell. The following forces act on this link (see Fig. 
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1): 41S


 – tensile force of the leading branch of the chain transmitted through the vertical link 
5, 51S


 – force of interaction of horizontal link 1 and vertical link 2, 41N


 – normal reaction 

component of link 1 and bottom cell 4, F41 = μ·N41 – modulus of friction, μ – coefficient of 
friction. The force 51S


 is directed along the tangent to the friction circle of the kinematic pair 

1–2 and passes through the friction circle of the kinematic pair 2–3 (see Fig. 1).  
 

 
Fig. 1. Interaction of the vertical link with the horizontal. 
 
As a result of the conducted researches it is established that at passing of a connect-

ing link of a traction body of the scraper conveyor SP 250 on a sprocket tangential stresses 
which thus arise in its dangerous sections do not acquire critical values. When studying the 
problem of durability of the connecting link of the traction body of the scraper conveyor SP 
250, the main attention should be paid to the load regime on the leading section of the chain. 
The stage of passing the sprocket, although it has its own specific load, but does not signifi-
cantly affect the problem of durability of the connecting link of the traction body of the 
scraper conveyor SP 250. 

The developed method of research of interaction of chain elements with the drive 
sprocket can also be used in other scraper conveyors: SP 251 (chain 24x86), SP 326 (chain 
26x92), SP 330 (chain 30x108), which are also widely used in coal mining enterprises of 
Ukraine. 
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