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Abstract – The analysis of the nature of the damage to the 
surfaces of the openings revealed traces of the action of the 
compressive forces arising along the axis of the tungsten 
carbide inset cutter when squeezing it into the rock face. Also 
found traces of deformation from the action of bending to the 
tungsten carbide inset cutter, depending on the orientation of 
its slip on the face. Fixing and rubbing, fretting-corrosion, 
damage to the local areas of the walls of the holes caused by 
scrolling the tungsten carbide inset cutter around its axis in 
the opening of the rolling-cutter teeth row. In the case of the 
use of tungsten carbide inset cutter with symmetrical 
exacerbation of the breeding part, the orientation of the 
creature's impressive head of the tungsten carbide inset cutter 
is determined by an effective angle to the axis of the crown of 
the tungsten carbide inset cutter pick. Calculations show that 
an angle of 45 ° is optimal. 
Кеуwords – tungsten carbide, fretting-corrosion, rolling-

cutter, crown, roller cone, cutter bits. 

I. Introduction 
Three-cone rock drilling bit with tungsten carbide inset 

cutter – equipment have been widely used in the 
construction of wells of various purposes [1]. The 
production of such roller cone sets before the chisel 
construction system new conditions to materials, 
construction,  selection of steels for roller cone, 
parameters of carbon saturation and heat treatment, 
technological operations of moulding of holes and 
assembly of "cone – tungsten carbide inset cutter" 
connection. The plug-in breakdown equipment is 
exploited under difficult conditions and often fails due to 
imperfections in the design and technology of 
manufacturing roller cones. Therefore, studying ways to 
improve the quality of inserted rope-destructive 
equipment at the stages of creating roller cones is an 
urgent and topical task of the chisel construction [2]. 

During the rotation of the roller cone around the axis of 
the tungsten carbide inset cutter which deeper into the 
spectacular part of the rock, deformation and destruction 
of the breed are made. When entering the rock of the 
striking part of the next tooth, the twisting of the chopped 
rock is preceded by a tungsten carbide inset cutter [3]. 

The analysis of the nature of working out and loss of 
working capacity of the inserted rocks destroy the 
equipment, the facts of loosening, scrolling of the teeth 
around their own axis, and the change in the orientation of 

their impressive part, deflection and loss of tungsten 
carbide inset cutter were established. 

The instantaneous load on the tungsten carbide inset 
cutter can be 80-85% of the total load on the roller cone 
[4]. 

II. Formulating the purpose of the article 
The analysis of the mode of failure to the surfaces of 

the holes revealed traces of the action of the compression 
forces arising along the axis of the tungsten carbide inset 
cutter when squeezing it into the rock face. Also found 
traces of deformation from the action of bending to the 
tungsten carbide inset cutter, depending on the orientation 
of its slip on the face. Fixing grinding in, fretting-
corrosion, damage to the local areas of the walls of the 
holes caused by scrolling the tungsten carbide inset cutter 
around its axis in the hole of the rolling-cutter teeth row. 

 
Fig.1 The mode of the stress action on the top  

of the tungsten carbide inset cutter 
 
If we analyse the mode of the stresses occurring in the 

tungsten carbide inset cutter, we will use the theory of 
elasticity [5] and advances in the field of material 
mechanics [6]. In the orientation of the impressive part of 
the along the creature tungsten carbide inset cutter, there 
must be such tensions between the existing tensions [7]: 
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According to the hypothesis of plane sections of the 
mechanics of materials, we have the following calculation 
formulas: 
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The calculation formula for the tangential stresses will 
look 

2 0
2 01

2 2 3

33 2
3

2 4 4
xy

з з з

P r
P rP xy

x d x d x d
τ

 − 
 = − + +   (3) 

whereas 
y yx

y x
σ τ∂ ∂

= −
∂ ∂

  (4) 

2 0
22 01

3 3 4

29 1
3

2 2
yx

з з з

P r
P rP xy y

x x d x d x d

τ
 − ∂  = − + +

∂
 (5) 

2 0
22 01

3 3 4

21
3 9
2 2y

з з з

P r
P rP xydy dy y dy

x d x d x d
σ

 − 
 = − + +∫ ∫ ∫  (6) 

2 0
2 2 01

33 3 4

23 1
3

2 2 2
y

з з з

P r
P rP xy y y C

x d x d x d
σ

 − 
 = − + + +  (7) 

In the case of the use of the tungsten carbide inset cutter 
with symmetrical aggravation of the rock-destroying part, 
the orientation of the creature's impressive head of the 
tungsten carbide inset cutter is determined by an effective 
angle to the axis of the crown of the roller cone. 
Calculations show that an angle of 45 ° is optimal. The 
development of drill bits with such a construction of rocks 
destroyed the equipment showed an increase in the 
efficiency of the destruction of the rock in the face, which 
positively influenced the rates of the passage of the bit. 

Consequently, the value of tension in the connection 
must satisfy the condition 
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Proceeding from the data presented in [8] consider the 
conditions to ensure the reliability of the connection 
"shank of the tungsten carbide inset cutter – hole of roller 
cone" from the bending moment to the tungsten carbide 
inset cutter. 

When loading the connection, the bending moment M 
on the uniform pressure diagram of the fit superimposes 
the pressure diagram, characteristic for the bend. At the 
same time, 0,5M has an affecting part of the tungsten 
carbide inset cutter, the same magnitude of the moment 
falls on the opposite side of the base of the shank of the 
tungsten carbide inset cutter. 

The value of the allowable torque to ensure the 
reliability of the connection "shank of the tungsten 
carbide inset cutter – hole of roller cone" can be taken 

20,2M pdh=  (9) 
Let's assume this 

1 0,75p p=  (10) 

Conclusion 
The allowable moment is proportional to the square of 

the height, so the connections of the exposed bending 
moments can not be performed with small values of the 
diameter and height of the chisel shank of the tungsten 
carbide inset cutter. 

In the future, practical interest is in the need to simulate 
the variants of stress distribution (contact pressures) with 
different roughness parameters of the conjugated parts, as 
well as variants of stress distribution (contact pressures) 
in the crown of the roller bearings at different distances 
from each other tungsten carbide inset cutter. 
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