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CONTROL METHOD OF DEFORMATION CLADDING BASED ON 

POWER PARAMETERS 

 

Abstract: This report describes the method of process control deformation cladding based on power 

parameters. We created the nomogram for determining the maximum strength in the contact zone during 

deformation cladding of flat surfaces. We have developed agloritm of an automatic control system, which eliminate 

the influence of wear wire and stabilize the quality parameters of coating layer at high level. 
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At present, methods of combined 

manufacturing of the surface layer apply to improve 

durability and reliability of details. One of these 

methods is deformation cladding by flexible tool [1-

5]. This manufacturing method improves quality of 

surface layer. It is increases fatigue endurance, 

contact endurance, corrosion resistance and wear 

resistance. 

The force (P) in the contact zone of 

compressed-bent wire with surface of detail is one of 

the most important energy and power characteristics. 

It has strong effect on the quality of coatings 

produced. Changing the contact force worsens the 

surface layer during processing.  A good solution of 

this problem is control process of deformation 

cladding.  This makes high quality of the coating 

formed. Contact force changes throughout contact 

zone. Figure 1 shows the dependence of the contact 

force for one of the wire of metal brush.  

Process parameters: the diameter of wire – 

d=0,22 mm; the radius of fictitious seal – 

R=100 mm; the length of wire curved – lн=60 mm, 

negative allowance – Nн=1,5 mm.  

 

 
Figure 1 - Dependence of contact force with Y coordinate throughout the contact zone [6]. 
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We determine the value of the function 

extremum (Pmax) based on the schedule (Fig. 1) and 

take it for a control parameter. The maximum contact 

force influences formation of coating thickness. 

Large the contact force causes shearing of the 

coating layer with help flexible elements of brush. 

This is unwanted return process of cladding material 

from the details. Natural wear of the wire affects 

parameters of deformation cladding, this leads to 

change of the contact force. 

Natural wear of wire defines according article 

[7, 8], mm:  
изн  ,    (1) 

 

where µ – equivalent speed of natural wear, τизн – 

time of natural wear (τизн=250…280 hour) [9]. 

After determining the natural wear, we can 

calculate change of the negative allowance ΔN. This 

will make the condition Рmax=const. Control of 

process based on this principle of calculation. 

Nomogram for definition maximum stress and 

character wear of the wire tool was proposed in the 

article [10]. 

We created the nomogram for determining the 

maximum contact force without the rotation 

dynamics (Figure 2). This nomogram illustrates this 

control method. 

 

 
 

Figure 2 - The nomogram for determining the maximum strength in the contact zone during deformation 

cladding of flat surfaces. 

 

This nomogram enough shows the principle of 

process control. In the example we use the previously 

defined parameters. Packing density of the wire 

provides a constant radius fictitious seal (R=const). 

We calculate necessary change of negative allowance 

to contact force is being constant, with normal wear 

of wire tool. 

We determine route of the nomogram (Fig. 2) 

1-2-3-4-5. We choose the processing parameters in 

respective quadrants and get the maximum contact 

force – Рmax. We define the define length of the wire 

at the currently time of processing – lк. 

  нк      (2) 
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The control system makes adjustments negative 

allowance (ΔN) in process of cladding to maintain a 

constant contact force. Adjustments negative 

allowance is the difference between points 3 and 8 at 

the nomogram (Fig. 2). The new route 6-7-8-4-5 is 

fully matching these criteria Рmax=const. 

If you will use this nomogram you easy pick up 

the appropriate mode based on the power parameters 

of process in the cladding zone. If you will use this 

control method you can eliminate the influence of 

wear wire and stabilize the quality parameters of 

coating layer at high level. 
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