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THE EFFECT OF THE DESIGN OF A ROTARY PEAKLESS  

TURNING TOOL WITH CHIPBREAKER ON THE SURFACE ROUGHNESS 

 
One of the methods of high-performance finishing turning is based on the use 

of peakless cutters, the cutting edge of which in the cutting plane is inclined to the 

axis of the workpiece, and the angle in the plan is most often zero. It is not the tip 

that is in contact with the workpiece, but a certain part of the cutting edge of the 

cutter, as a result of which turning is carried out in conditions close to the 

conditions of free cutting. 

The design of a rotary peakless rotary turning cutter with a chip breaker is 

devoid of one of the design disadvantages – the presence of a vertex, the weakest 

and most worn part of the cutting edge of conventional cutters. A constantly 

renewable cutting edge due to its rotation allows you to evenly distribute wear, 

temperature and specific loads, which significantly increases the service life of the 

cutting tool. 

Rotary peakless rotary turning cutter with a chip breaker for turning external 

surfaces, in the design of which a cup cutting plate is placed, mounted and rotating 

on an axis with bearings and due to its rotation allows the tool to provide high 

processing performance, increase the operating time and service life of the cutting 

tool due to the adjustable angle of inclination of the cutting edge – makes it possible 

to process various materials, and the presence of a chip breaker in the structure 
allows to improve the quality and reduce the roughness of the treated surface, as 

well as the chip formation process. 

Keywords: turning, self-rotating cutter, rotary cutter, peakless cutter, wear, 

roughness. 

 

Introduction 
The processing of materials is carried out by various methods and methods, of which there 

is a wide variety. The choice of a particular method or method depends on the requirements for 
accuracy and surface roughness, as well as on the shape and size of the surfaces to be treated 
[1; 2; 3; 4; 5; 6]. 

Turning is the most common method of mechanical processing, the method is universal and 
does not require special labor. The standard cutter used in turning has a simple design, where 

/
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the weakest point is the tip of the cutter, since its area accounts for the largest part of the loads, 
both mechanical and thermal [7; 8; 9; 10; 11; 12; 13; 14]. 

One of the ways to eliminate this weak point is the use of rotating (rotary) cutters. For 
several decades, a large number of rotary cutter designs and research in this area have been 
developed. Rotary cutters have a number of advantages in contrast to conventional turning 
cutters due to the rotation of the cutting plate, both in self-rotating and forced rotating:  

– increase the durability period of the cutting plate;  
– increased cutting speed;  
– reduction of temperature effects on the cutting edge;  
However, along with all the advantages, there are a number of disadvantages:  
– bearing wear;  
– vibration in bearings;  
– chip formation;  
– chip jamming;  
– a certain diameter of the round cutting plate. 
However, along with this, it has many advantages that could raise turning a step higher. 

Modern researchers are increasingly taking into account all these shortcomings in their designs, 
trying to make rotary cutting as common as standard turning. Despite all this, rotary incisors 
still require further research. 

Materials and methods 
The outer cylindrical surfaces are mainly processed with turning cutters with different 

angles in plan (45°, 60°, 75° and 90°) with mechanical fastening of carbide plates or soldered 
[15]. As a result, a trace from the top of the tool remains on the treated surface (Figure 1). 

 

 

Figure 1 – The surface to be treated during turning 
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Figure 2 – Diagram of the formation of profile irregularities during turning 

 

It can be seen from Figure 2 that not all the metal overlapped by the cross-sectional area of 

the cut-off layer ABCE is removed into the chips, part of it in the form of residual scallops with 

an area of BDC remains on the treated surface. In this regard, there are: 

– the nominal cross-section of the slice (the area of the ABSE); 

– the actual section of the cut (ABDE area), removed by the cutter (in the form of chips); 

– the residual cross-section of the cut (BCD area), which remains on the treated surface of 

the part and further mainly determines its roughness Rz. 

If the cutter has a rounded tip with a radius rb, then the formation of the residual section of 

the slice occurs according to the scheme shown in Figure 3. 

 

 

Figure 3 – Diagram of the formation of profile irregularities during rotary turning 
 

The height of the irregularities Rzcalc according to the formulas: 

– for a cutter with a sharp tip (Figure 2) 

 

𝑅𝑧calc =
𝑆𝑜

(𝑐𝑡𝑔𝜑+𝑐𝑡𝑔𝜑1)
                    (1) 
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- for a cutter with a rounded tip (there is a radius at the tip of the cutter rb) 

 

𝑅𝑧calc =
𝑆𝑜

8×𝑟𝑏
                     (2) 

 

Results and discussion 
The analysis of existing structures and studies of processing with metal–cutting tools led to 

the development of a new metal-cutting tool - a rotary peakless rotary turning cutter with a chip 
breaker [16]. 

A rotary peakless rotary turning cutter with a chip breaker is devoid of one of the design 
disadvantages – the presence of a vertex, the weakest and most worn part of the cutting edge of 
conventional cutters. And the constantly updated cutting edge due to its rotation allows you to 
evenly distribute wear, temperature and specific loads, which significantly increases the service 
life of the cutting tool. 

Rotary cutter – allows you to increase the efficiency of processing the outer surfaces of 
rotating bodies compared to processing with a traditional turning through-hole cutter due to 
constant updating of the cutting edge, increased durability, multiple increases in the overall life 
of the tool, improving the quality of the surface to be processed, reducing temperature and 
specific load in the cutting area. 

Therefore, further research is being carried out by researchers. For example, a search in the 
Yandex electronic resource. Patents [17] for the keyword «rotary cutter» gives an extensive 
picture of the submitted applications (Figure 4). 

 

 

Figure 4 – The number of patents by year in the Yandex electronic resource.Patents 
 
Based on the analysis of patent applications, a rotary peakless rotary turning cutter with a 

chip breaker was developed (Figure 5), which contains a holder housing 1 with a conical hole, 
into which a rod 2 with a rotary asymmetric offset relative to the axis of the fork-shaped head 
is installed. An angular scale is placed on the end of this head to rotate the rod relative to the 
body. The rotation is fixed in two stages by pre-fastening with a screw 8 and finally with a nut 
9 and a washer 10 [26]. 
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An axis 3 is installed in the fork-shaped head, on which a cup cutting plate 4, a chip breaker 
5, rings 6, bearings 7 are installed. To protect the bearings at the ends, the axle is closed with 
two covers fixed with screws. 

 

 

Figure 5 – Rotary peakless rotary turning cutter with chip breaker 
 
The operation of a rotary peakless rotary lathe with a chip breaker is carried out as follows: 

the tool is installed in the tool holder of the lathe, adjusted to an angle depending on the material 
being processed by turning the rod 2 with a rotary asymmetric fork-shaped head relative to the 
body of the cutter holder 1 on an angular scale. Pre-fix with screw 8, nut 9 and washer 10. After 
installation, the cutter is brought to the workpiece and machined with a cup cutting plate 4. 

The presence of a chip breaker in the structure allows you to control the chip coming off 
with constant contact with the cutting edge, and eliminate the drain chips. 

Based on the formation scheme (Figure 3) and the formula for calculating the height of 
profile irregularities (2), taking into account the inclination of the cutting edge λ in the range 

from 30° to 70°, according to research recommendations [33], formula 3 was obtained. 

 

𝑅𝑧calc =
𝑆𝑜

8×𝑟𝑏
× 𝜆 = (0,3⋯0,7) ×

𝑆𝑜

8×𝑟𝑏
       (3) 

 

Thus, with an increase in the feed S0, the main φ and auxiliary φ1 angles in the plan and a 

decrease in the radius at the top rb, the height of the irregularities Rz increases, i.e. the roughness 

of the treated surface. 

Conclusions 

When processing with a new cutter, wear decreases and the durability of the cutter 
increases, due to the rotation of the plate, the quality of the treated surface increases, including 
a decrease in roughness, which is especially important during finishing. 

The new tool lacks the tip of the cutter, increases the strength of the blade, reduces the force 
and thermal stresses on the cutting edge, in the central part of the contact zone of the cutting 
edge of the cutter and the workpiece, good conditions are created for stripping the treated 
surface with a straight line of the cutting edge. 

The rotation of the cutting edge allows you to evenly distribute all thermal and mechanical 
deformations, and significantly increases the durability period. 
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ЖОҢҚАОПЫРҒЫШЫ БАР РОТАЦИЯЛЫҚ ТӨБЕСІЗ 

 БҰРЫЛМАЛЫ ЖОНУ КЕСКІШТІҢ ҚҰРЫЛЫМЫНЫҢ  
БЕТІНІҢ КЕДІР-БҰДЫРЛЫҒЫНА ӘСЕРІ 

 

Жоғары өнімді таза токарлық әдістерінің бірі кесу жазықтығындағы 

кесу жиегі дайындаманың осіне қарай қисайған және жоспардағы бұрыш 

көбінесе нөлге тең болатын төбесіз кескіштерді қолдануға негізделген. 

Дайындамамен байланыста төбесі емес, кескіштің кесу жиегінің белгілі бір 

бөлігі болады, нәтижесінде бұралу еркін кесу жағдайларына жақын 

жағдайларда жүзеге асырылады. 

Жоңқаопырғышы бар ротациялық төбесіз бұрылмалы кескіштің 

құрылымы кемшіліктердің біреуі – төбесінің болуы, қарапайым кескіштердің 

кесу жиегінің ең әлсіз және тозған бөлігі болып саналатың. Оның айналуына 

байланысты үнемі жаңартылатын кесу жиегі тозуды, температураны 

және нақты жүктемелерді біркелкі бөлуге мүмкіндік береді, бұл кесу 

құралының қызмет ету мерзімін едәуір арттырады. 

Сыртқы беттерді токарлық өңдеуге арналған жоңқаопырғышы бар 

айналмалы төбесіз бұрылмалы токарлық кескіш, оның конструкциясында 

мойынтіректері бар оське орнатылған және айналатын табақша кескіш 

тілімше орналасқан. Оның айналуына байланысты құралға өңдеудің жоғары 

өнімділігін, кесу құралының жұмыс уақыты мен қызмет ету мерзімін 

арттыруға мүмкіндік береді. Кесу жиегінің реттелетін бұрышы әртүрлі 

материалдарды өңдеуге мүмкіндік береді. Конструкцияда 

жоңқаопырғыштің болуы өңделген беттің сапасын жақсартуға және кедір-

бұдырлығын азайтуға, сондай-ақ жоңқалардың пайда болу процесін 

төмендетуге мүмкіндік береді  
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төбесіз кескіш, тозу, кедір-бұдырлық. 
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ВЛИЯНИЕ КОНСТРУКЦИИ РОТАЦИОННОГО БЕЗВЕРШИННОГО 

ПОВОРОТНОГО ТОКАРНОГО РЕЗЦА СО СТРУЖКОЛОМОМ  
НА ШЕРОХОВАТОСТЬ ПОВЕРХНОСТИ 

 

Один из методов высокопроизводительной чистовой токарной 

обработки основан на применении безвершинных резцов, режущая кромка 

которых в плоскости резания наклонена к оси заготовки, а угол в плане чаще 

всего равный нулю. В контакте с заготовкой находится не вершина, а 

определенная часть режущей кромки резца, вследствие чего точение 

осуществляется в условиях, близких к условиям свободного резания. 
Конструкция ротационного безвершинного поворотного токарного 

резца со стружколомом лишена одного из конструктивных недостатков – 
наличия вершины, наиболее слабой и изнашивающейся части режущей 

кромки обычных резцов. А постоянно обновляемая режущая кромка за счет 

её вращения позволяет равномерно распределить изнашивание, 

температурные и удельные нагрузки, что значительно увеличивает срок 

эксплуатации режущего инструмента. 
Ротационный безвершинный поворотный токарный резец со 

стружколомом для токарной обработки наружных поверхностей, в 

конструкции которой размещена чашечная режущая пластинка, 

установленная и вращающаяся на оси с подшипниками и за счет её вращения 

позволяет инструменту обеспечивать высокую производительность 

обработки, повышение времени эксплуатации и срока службы режущего 

инструмента за счет регулируемого угла наклона режущей кромки – дает 

возможность обработки различных материалов, а наличие в конструкции 

стружколома позволяет улучшить качество и снижение шероховатости 

обработанной поверхности, а также процесс стружкообразования. 
Ключевые слова: точение, самовращающийся резец, ротационный резец, 

безвершинный резец, изнашивание, шероховатость. 
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