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When winding the rope onto the drum along a curve, which is a helical line, the 

question arises about the deflection of the drum surface, depending on the distribution 

of the load [1]. The distribution of the load on the drum surface depends on the rope 

tension forces T, on the pitch h between adjacent turns (pitch of the helix) and on the 
winding angle α. 

To study the deflection of the drum wall, one can use the parabolic splines 

proposed in [2, 3] and improved later in [4]. Since these splines have the following 

properties: each spline is a smoothing spline and retains locally the properties of 

monotonicity and convexity of the original data (the value of the function at the grid 
nodes), an exact estimate of the error in the approximation of functions with a 

continuous second derivative is known for it. A computational experiment has shown 

that these splines can approximate the deflection well when passing from one profile 

to another (term). 
We believe that it is possible to investigate only the distribution of the load on 

one loop, that is, we will assume, without diminishing the generality, that this loop is 

located in the interval 0≤x≤2a.  

We divide this interval into sub-intervals by the following points  

0=x0<x1<‧‧‧<xM = 2a; xk=kh; h=2a/M, where M is the number of turns of the rope 

wound on the drum, h is the winding step. 

In addition, for mathematical modeling of the deflection in this work, we believe 

that we know the formula [5]: 

𝑓(𝑥) = [𝑐𝑜𝑠(𝜌𝑠𝑖𝑛𝜓𝑥)(𝐶1𝑒𝜌𝑐𝑜𝑠𝜓𝑥 + 𝐶2𝑒−𝜌𝑐𝑜𝑠𝜓𝑥) + 𝐴𝑒−𝑘𝜇
𝑙−𝑥

ℎ
2𝜋] 𝑐𝑜𝑠𝑛𝜑,       (1) 
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for the deflection function w=f(x) at points x=a+mh, m=1M (at the midpoints of the 

subintervals, the partition (0, 2a). The challenge is to approximate this deflection 

function in the form of a corresponding parabolic spline.  

For construction, we will use basic parabolic splines [2]:  

           𝑆(𝑥) = ∑   
𝑘 𝑓(𝜏𝑘)𝐵𝑟,𝑘(𝑥).                                             (2) 

We construct a parabolic spline according to [1], assuming that m = 1, that is, 

one layer of rope is wound on the drum (Fig. 1). 
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Fig. 1. Parabolic spline of rope drum shell 

 

To solve the problem of approximating the deflection function, a program was 

compiled in the computer mathematics system MathCad. This made it possible to 

obtain a very accurate and visual method for determining the stress state of the rope 
drum, which occurs under the action of the wound rope. 
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