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ABSTRACT 

This paper aims to improve surface quality and hole accuracy during reaming. A modular cutter-type 

reamer with rigidly fixed, peackless cutting edges was used to ensure that the finishing reaming operation 

was highly efficient, increased machining accuracy and quality, and reduced the surface roughness of the 

machined parts. It was found that when the fourth cutting edge of the reamer engages, the radial 

component of the cutting forces balances out. Consequently, machining stability increases, tool deflection 

and vibrations decrease, and the accuracy and quality of hole machining improve. Design modeling of 

modular cutter-type reamers was performed using the APM WinMachine software package, which 

increased design productivity and enabled the analysis of multiple cutting conditions on simulated models. 

Calculations showed that a modular cutter-type reamer with rigid fixation of peackless cutting edges 

arranged along a helical line has smaller radial displacement than other reamer designs. Consequently, 

longitudinal and transverse deviations are reduced by 1.2 times, leading to higher accuracy and improved 

hole quality. Additionally, the load on each peackless cutting edge decreases by 1.5 times, and the tool's 

strength increases by 1.3 times. This results in an enhanced tool life and durability. Optimal cutting 

parameters for the modular cutter-type reamer with rigidly fixed peackless cutting edges were 

experimentally determined: a spindle speed of 160 rpm, a feed rate of 0.2 mm/rpm, and a machining 

allowance of 0.5 mm. The developed reamer demonstrated high hole machining accuracy within the range 

of 0.005-0.016 mm (IT5–IT6 tolerance grades), which is 1–2 grades higher than that achieved with boring 

tools or standard solid or modular reamers. Surface roughness values were obtained within the range of Ra 

= 0.125-0.8 μm. 

Keywords-modular reamer; peackless cutting edge; hole; tool life; accuracy; surface roughness; quality 

I. INTRODUCTION  

Hole finishing is the most important machining operation 
for ensuring that the holes in machined parts match exact 
dimensional and surface quality requirements. This process is 
important in industries such as aerospace, automotive, medical, 
electronics, and engineering, including cylinder blocks, 
cylinder heads, transmission housings, printed circuit boards, 
and surgical instruments, for which precise hole sizes and 
surface quality are crucial to performance and reliability [1, 2]. 
Drilling, boring, and unfolding are machining processes used to 
create or process holes, each providing a different level of 
precision and surface quality. Drilling is an internal machining 
operation that creates an initial cylindrical hole in a solid billet 
using a spiral drill; the cutting action mainly occurs at the 
periphery. Drilling uses a combination of rotational force and 
axial feed to propel the drill bit into the material; both 
parameters must be adjusted according to the material's 
machinability and hardness. There are several types of drilling, 
each of which is applied to specific requirements and materials: 
spiral drilling, deep drilling, cannon drilling, and trepanning [2, 
3]. Boring is a finishing process that expands an existing hole, 
improving its alignment and surface quality. This operation is 
often performed using a single-point cutting tool, or cutter. 
Although boring provides higher accuracy than drilling, it lasts 
longer [4]. In precision manufacturing, producing holes with an 
accurate diameter, roundness, straightness, and high surface 
quality is often difficult. Drilling or boring operations alone 
often result in surface marks, burrs, or dimensional deviations 
that exceed allowable tolerances. In such cases, reaming is 
essential. When performed correctly, reaming produces holes 
with stable dimensions, tight tolerances, and an excellent 
surface finish [5, 6]. The cutting tool used in drilling is a 
reamer, and properly selecting it based on the workpiece 
material, machining volume, and machine tool settings 
significantly affects machining quality, productivity, tool life, 
and overall process cost [7]. Authors in [8-12] focused on 
developing and improving cutting tool designs, as evidenced by 

the large number of patents and regular presentations of new 
developments at industry exhibitions. The main objective of 
this study is to ensure that the finishing reaming operation is 
highly efficient, increases machining accuracy and quality, and 
reduces the surface roughness of machined parts. Authors in 
[13, 14] analyzed tool designs of hole machining processes, 
which led to the development of a new cutting tool: a modular, 
cutter-type reamer with peakless cutting edges. This reamer is 
used to produce holes with enhanced surface quality and 
dimensional accuracy [15, 16]. These cutting edges eliminate a 
main disadvantage of conventional cutters: the tool tip. The tip 
is the weakest and most wear-prone part of the cutting edge 
[17]. The modular cutter-type reamer with rigidly fixed 
peackless cutting edges consists of four insert-type cutters that 
are mounted in slots with an axial offset relative to each other. 
The cutters are fastened directly to the body using clamping 
screws, as shown in Figure 1. The inserts' cutting edges are 
circular, and the cutting-edge plane is inclined relative to the 
hole (reamer) axis. Figure 2 shows the design of the peackless 
cutting edge. 

In Figure 1: 1 – reamer body; 2 – four inserted cutting 
edges of the reamer, axially offset relative to each other; 3 – 
fastening screws; 4 – replaceable compensation plate with 
holes for fastening screws; G – successive axial offset of the 
symmetry planes of the inserted cutting edges and fastening 
screws; D – diameter of the inserted cutting edges of the 
reamer; Dn – neck diameter; Dpgs – diameter of the preliminary 
guiding section (catcher); ℓ1 – length of the preliminary guiding 
section (catcher) of the body along the unmachined hole; ℓ2 = 
1-1,5 mm – distance from the symmetry plane of the first 
inserted cutting edge of the reamer to the beginning of the 
chamfer of the guiding section of the body; ℓw – length of the 
working part of the reamer; ℓn – neck length; ℓs – shank length.  

The first cutting edge acts as a boring tool. The remaining 
cutting edges, which are arranged along a helical line, calibrate 
the hole. Initially, the reamer is centered in the pre-machined 
hole by a pilot section. After passing the central plane of the 
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inserts, the main guiding section ensures centering. Using 
peackless cutting edges increases the rigidity of the 
technological system (machine, fixture, tool, and workpiece), 
improving hole machining accuracy [15]. 

 

 
Fig. 1.  Design of a modular cutter-type reamer with rigidly fixed 
peackless cutting edges. 

 
Fig. 2.  Design of a peackless cutting edge of a modular cutter-type reamer 
with rigid fixation: 1 – cutting edge of the inserted cutter; bs – shoulder height; 
Вi – width of the inserted cutter; Нi – height of the inserted cutter; L – length 
of the inserted cutter; λ – inclination angle of the main cutting edge. 

II. THEORY AND FORMULA 

The hole machining process involves overcoming the 
resistance forces associated with material separation and chip 
formation due to the cutting forces generated by the main 
rotational cutting motion and the axial feed [18]. In a modular 
cutter-type reamer with fixed, peackless cutting edges, the 
cutters have no tip, and the cutting edge is a circular arc 
inclined relative to a plane perpendicular to the reamer's axis. 
This design reduces mechanical and thermal stresses on the 
cutting edge, decreases wear, increases tool life, and improves 
the quality of the machined surface. This includes reduced 
roughness due to altered chip formation conditions and 
kinematics. Figure 3 depicts the cutting forces acting on the 
modular cutter-type reamer during the hole machining process. 
Force Pz is the circumferential (tangential) force, which is the 
main component of the cutting force. It acts in the cutting plane 
in the direction of the primary cutting motion. Force Pz 
determines the load on the machine tool and the cutting tool. 
Force Py is the radial component, which acts perpendicular to 

the axis of the workpiece. This component deflects the cutting 
edge away from the workpiece, causing workpiece deformation 
and affecting machining accuracy. Force Px is the axial 
component acting along the workpiece's axis, parallel to the 
feed direction. This component determines the load on the feed 
mechanism of the machine tool. 

As displayed in Figure 3, when the fourth cutting edge 
engages, the radial components of the cutting forces balance 
out. This results in increased process stability, reduced tool 
deflection and vibrations, and improved hole accuracy and 
surface quality [19]. The design and analysis were carried out 
using 3D solid modeling in the KOMPAS-3D CAD system, as 
presented in Figure 4, and the strength and deformation 
calculations were performed using APM WinMachine, as 
shown in Table I. The input data were: reamer body material – 
Steel 45; insert cutters – T15K6. The machining diameter is 45 
mm, and the workpiece material is Steel 45. The cutting 
conditions were considered in four variants: 

 Variant 1: f = 0.2 mm/rev; n = 160 rev/min; ap = 0.25 mm. 
Cutting forces on four cutting edges: Px = 328 N; Pu = 612 
N; Pz = 918 N;  

 Variant 2: f = 1.4 mm/rev; n = 160 rev/min; ap = 0.25 mm. 
Cutting forces on four cutting edges: Px = 328 N, Pu = 612 
N, Pz = 918 N.  

 Variant 3: f = 0.2 mm/rev; n = 160 rev/min; ap = 0.5 mm. 
Cutting forces on four cutting edges: Px = 656 N, Pu = 
1,144 N, Pz = 1,836 N. 

 Variant 4: f = 1.4 mm/rev; n = 160 rev/min; ap = 0.5 mm. 
Cutting forces on four cutting edges: Px = 656 N, Pu = 
1,144 N, Pz = 1,836 N. 

 

 
Fig. 3.  Cutting forces acting on a modular cutter-type reamer in three-
dimensional space. 

III. EXPERIMENTAL SETUP 

Hole machining was carried out on a 2A135 vertical 
drilling machine using a modular cutter-type reamer with 
rigidly fixed peackless cutting edges. Holes with diameters of d 
= 45 mm and lengths of 20 mm, 45 mm, and 90 mm were 
machined from steel 45 under dry cutting conditions [20] and 
with a cutting fluid, specifically Ukrinol-1 [21]. Experimental 
studies were conducted using a 23 full factorial design. The 
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optimization parameters were diameter deviation and surface 
roughness, and the factors were spindle speed, feed rate, and 
depth of cut, as illustrated in Table II. Authors in [22] 
measured the depth of cut, spindle speed, and feed, considering 
the specifications of the 2A135 vertical drilling machine, and 
the upper and lower variation limits. Based on this, a planning 
matrix was created, and experimental studies were carried out. 
Graphs showing the effect of cutting conditions on the quality 
of machining 45 mm holes at a constant depth of cut ap = 0.5 
mm were plotted, as portrayed in Figures 5 and 6. 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

Fig. 4.  3D model of the modular cutter-type reamer with peackless cutting 
edges: (a) linear arrangement with clamps, (b) linear arrangement without 
clamps (rigid fixation), (c) helical arrangement with clamps, (d) helical 
arrangement without clamps (rigid fixation). 

Figure 7 shows how spindle speed, feed rate, and depth of 
cut affect the diameter deviation of 45 mm holes with various 
machining lengths (20 mm, 45 mm, and 90 mm) at a constant 
depth of cut (ap = 0.5 mm). The surface roughness of 45 mm 
holes with various machining lengths (20 mm, 45 mm, and 90 
mm; t = 0.5 mm) was measured using a contact profilometer, as 
depicted in Figure 8. 

TABLE I.  CALCULATION RESULTS OF MODULAR 
REAMER DESIGNS 

Tool name 

Depth of 

cut ap 

(mm) 

Equivalent von 

Mises stress 

(MPa) 

Total linear 

displacement 

(mm) 

Safety factor 

Min. 
value 

Max. 
value 

Min. 
value 

Max. 
value 

Min. 
value 

Max. 
value 

Reamer with 
clamps on 
helical line 

0.25 
0 

57.064 
0 

0.009 13.668 
1000 

0.5 114.524 0.019 6.826 

Reamer with 
clamps on 
single line 

0.25 
0 

91.729 
0 

0.025 11.628 
1000 

0.5 179.909 0.048 5.931 

Reamer 
without 

clamps on 
single line 

0.25 

0 

59.239 

0 

0.012 10.322 

1000 
0.5 118.458 0.0245 5.162 

Reamer 
without 

clamps on 
helical line 

0.25 

0 

58.506 

0 

0.007 18.549 

1000 
0.5 115.263 0.014 9.243 

 

(a) 

 

(b) 
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(c) 

 

Fig. 5.  Effect of cutting modes on diameter deviation: 1 – machining with 
cutting fluid; 2 – without cutting fluid: (a) vs. spindle speed, (b) vs. feed, (c) 
vs. depth of cut. 

(a) 

 

(b) 

 

(c) 

 

Fig. 6.  Effect of cutting modes on surface roughness: 1 – machining with 
cutting fluid; 2 – without cutting fluid: (a) vs. spindle speed, (b) vs. feed, (c) 
vs. depth of cut. 

(a) 

 

(b) 

 

(c) 

 

Fig. 7.  Effect of cutting modes on diameter deviation: (a) vs. spindle 
speed, (b) vs. feed, (c) vs. depth of cut. 

TABLE II.  VALUES OF THE VARIED FACTORS 

Factor variation 

levels 

Factor values 

Spindle speed, n Feed, f Depth of cut, ap 

natural code natural code natural code 

rot/min X1 mm/rot X2 mm X3 

Central 
(nominal) 

114 0 0.9 0 0.375 0 

Upper 160 +1 1.60 +1 0.5 +1 
Lower 68 -1 0.20 -1 0.25 -1 

Variation 
interval 

46 ΔX1 0.7 ΔX2 0.125 ΔX3 
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IV. RESULTS AND DISCUSSION 

An analysis of the hole processing of the modular cutter-
type reamer with rigidly fixed, peackless cutting edges showed 
that hole processing quality increases by 1.2 to 1.3 times with 
the use of coolant, due to decreased temperature and friction in 
the cutting zone. These results are consistent with those in [23, 
24], where it was demonstrated that using lubricants reduces 
adhesive wear on the teeth and stabilizes hole size. When 
machining holes with lengths of 20 mm, 45 mm, and 90 mm 
with the modular cutter-type reamer with rigidly fixed 
peackless cutting edges, the diameter deviation increases with 
the feed and depth of cut, but decreases with the spindle speed. 
Authors in [25] used ANOVA to demonstrate that cutting depth 
and feed directly increase error in hole shape and size. Surface 
roughness decreases with increasing spindle speed and 
increases with increasing feed and depth of cut. The analysis of 
experimental surface integrity features [26] showed that a 
compressive residual stress state and smooth surface roughness 
can be achieved. Thus, the original design of the modular 
cutter-type reamer with rigidly fixed peackless cutting edges 
ensures stable hole machining across different lengths. 

 

(a) 

 

(b) 

 

(c) 

 

Fig. 8.  Effect of cutting modes on surface roughness: (a) vs. spindle 
speed, (b) vs. feed, (c) vs. depth of cut. 

V. CONCLUSIONS 

Experimental studies have shown that a modular cutter-type 
reamer with rigidly fixed, peackless cutting edges ensures that 
the finishing reaming operation is efficient and stable, 
improves centering, reduces surface roughness, and enhances 
the accuracy and quality of the holes being machined. APM 
WinMachine calculations demonstrated that the reamer with 
peackless cutting edges arranged along a helical line exhibits 
smaller radial displacement than other design variants. 
Consequently, longitudinal and transverse deviations are 
reduced by 1.2 times, the load on each cutting edge decreases 
by 1.5 times, and tool strength increases by 1.3 times. This 
leads to an improvement in tool life. Based on these results, the 
problem of enhancing surface quality and hole accuracy was 
solved by determining the optimal cutting parameters: a spindle 
speed of 160 rpm, a feed rate of 0.2 mm/rpm, and a machining 
allowance of 0.5 mm. The developed reamer achieved a hole 
accuracy of 0.005–0.016 mm (IT5–IT6 tolerance grades), 
which is 1-2 grades higher than that obtained using boring tools 
or conventional solid or modular reamers. Surface roughness 
values were within Ra = 0.125–0.8 μm. These scientific results 
contribute to the theory and practice of hole machining using 
metal-cutting tools. 

DECLARATION OF COMPETING INTERESTS  

There are no competing interests. The publication of this 
scientific article does not violate the copyrights of third parties. 

ACKNOWLEDGMENT 

Authors express their gratitude to G. T. Itybayeva, K. K. 
Abishev, A. S. Yanushkin, and K. T. Sherov for their 
assistance in preparing and formatting this article. 

The research was carried out within the framework of 
program-targeted financing of subjects of scientific and/or 
scientific and technical activities for 2024-2026 under the IRN 
project BR24993003 "Development of a set of measures for 
instrumental support of manufacturing sectors of the Economy 
of the Republic of Kazakhstan", funded by the Committee of 
Science and Higher Education of the Ministry of Education and 
Science of the Republic of Kazakhstan. 

DATA AVAILABILITY 

The experimentally acquired data utilized in this study are 
mentioned within this paper and can be available from the 
corresponding author. 

REFERENCES 
[1] F. Ceritbinmez, F. H. Cakir, and A. Yapici, "Airflow performance of 

Ti6Al4V holes with varying surface characteristics by different 
machining methods," Aircraft Engineering and Aerospace Technology: 

An International Journal, vol. 98, no. 1, pp. 116–126, 2026, 
https://doi.org/10.1108/AEAT-05-2025-0178. 

[2] F. Ceritbinmez, A. Günen, U. Gürol, and G. Çam, "A comparative study 
on drillability of Inconel 625 alloy fabricated by wire arc additive 
manufacturing," Journal of Manufacturing Processes, vol. 89, pp. 150–
169, 2023, https://doi.org/10.1016/j.jmapro.2023.01.072. 

[3] A. Günen, A. Heidarzadeh, F. Ceritbinmez, E. Kanca, W. Li, and G. 
Çam, "Drilling response of additively manufactured and cast AlSiH13 
hot-work tool steel by thermal and mechanical processes," Progress in 



Engineering, Technology & Applied Science Research Vol. 16, No. 3, 2026, 35630-35637 35636  
 

www.etasr.com Taskarina et al.: A Comprehensive Approach to Improving Accuracy, Tool Life, and Surface Quality in … 

 

Additive Manufacturing, vol. 11, pp. 157–179, 2026, 
https://doi.org/10.1007/s40964-025-01340-w. 

[4] V. A. Stelmakov, M. R. Gimadeev, and A. V. Nikitenko, "Ensuring hole 
shape accuracy in finish machining using boring," Metal Working and 

Material Science, vol. 27, no. 2, pp. 89–102, 2025, 
https://doi.org/10.17212/1994-6309-2025-27.2-89-102. 

[5] K. Tei, T. Ryu, T. Nakae, K. Matsuzaki, K. Tsukamoto, and N. Hirata, 
"Study on reamer tools to suppress spiral marks," Proceedings of the 

Dynamics and Design Conference, vol. 2022, 2022, Art. no. 121, 
https://doi.org/10.1299/jsmedmc.2022.121. 

[6] T. Leveille et al., "Influence of the reaming process on hole’s surface 
integrity and geometry in a martensitic stainless steel 15-5PH," Procedia 

CIRP, vol. 108, pp. 384–389, Jan. 2022, 
https://doi.org/10.1016/j.procir.2022.03.062. 

[7] “Using Reamers in the Manufacturing Space: A Practical Guide,” Butler 

Bros., Sept. 25, 2025. https://www.butlerbros.com/post/using-reamers-
in-the-manufacturing-space-a-practical-guide. 

[8] Q. Zhao, X. D. Qin, C. H. Ji, Y. H. Li, D. Sun, and Y. Jin, "Tool life and 
hole surface integrity studies for hole-making of Ti6Al4V alloy," The 

International Journal of Advanced Manufacturing Technology, vol. 79, 
pp. 1017–1026, 2015, https://doi.org/10.1007/s00170-015-6890-z. 

[9] T. Ryu, T. Naka, K. Matsuzaki, Y. Matsumoto, K. Tsukamoto, and N. 
Hirata, "Countermeasures against polygonal deformation of borehole in 
reaming process," Journal of Physics: Conference Series, vol. 2643, no. 
1, 2023, Art. no. 012002, https://doi.org/10.1088/1742-
6596/2643/1/012002. 

[10] I.-D. Voina, S. Sattel, G. Contiu, A. Faur, and B. Luca, "Reamers cutting 
edge preparation for improvement the GGG 40 machining," MATEC 

Web of Conferences, vol. 178, 2018, Art. no. 01014, 
https://doi.org/10.1051/matecconf/201817801014. 

[11] X. Yu, Y. Wang, and D. Lv, "A novel chip breaker structure of PCD tool 
for the reaming of 7050 aluminum alloy," The International Journal of 

Advanced Manufacturing Technology, vol. 109, nos. 1–2, pp. 659–672, 
2020, https://doi.org/10.1007/s00170-020-05658-3. 

[12] W. Yang, W. P. Dong, W. Wang, Y. Li, and Y. G. Wang, "Geometric 
parameters optimization of carbide reamer when reaming TC18," Key 

Engineering Materials, vol. 866, pp. 12–21, 2020, 
https://doi.org/10.4028/www.scientific.net/KEM.866.12. 

[13] N. Yamashita, T. Ryu, T. Nakae, K. Matsuzaki, K. Tsukamoto, and N. 
Hirata, "Countermeasures to suppress polygonal deformation of 
machined hole with irregular pitch reamer," Proceedings of the 

Dynamics and Design Conference, vol. 2021, 2021, Art. no. 105, 
https://doi.org/10.1299/jsmedmc.2021.105. 

[14] C. Ye, X. R. Shi, L. Chen, and Y. G. Wang, "Optimization of reaming 
process parameters for alloy grey cast iron HT250 using grey relational 
analysis," Key Engineering Materials, vol. 866, pp. 32–41, 2020, 
https://doi.org/10.4028/www.scientific.net/KEM.866.32. 

[15] N. S. Dudak, T. Mendybayeva, A. Zh. Taskarina, A. Zh. Kassenov, Zh. 
K. Mussina, and G. T. Itybaeva, "Modular reamer with rigid mounting of 
toothless edges, mud grooves and replaceable compensation plates," 
Innovative Patent of the Republic of Kazakhstan no. 29386, Dec. 25, 
2014. 

[16] A. Zh. Kassenov, A. Zh. Taskarina, G. T. Itybayeva, D. A. Iskakova, and 
A. S. Yanushkin, "Optimization of the process of processing holes with a 
tool assembly reamer," Science and Technology of Kazakhstan, no. 1, 
pp. 105–115, 2025, https://doi.org/10.48081/DBOI7744. 

[17] G. M. Krolczyk, P. Nieslony, and S. Legutko, "Determination of tool life 
and research wear during duplex stainless steel turning," Archives of 

Civil and Mechanical Engineering, vol. 15, no. 2, pp. 347–354, 2015, 
https://doi.org/10.1016/j.acme.2014.05.001. 

[18] K. Sauer and M. Putz, "Reaming of carbon fibre reinforced plastics: 
Influence of tool geometry on process forces and tool wear," Procedia 

CIRP, vol. 99, pp. 409–413, 2021, 
https://doi.org/10.1016/j.procir.2021.03.058. 

[19] A. Kassenov et al., "Improving the Quality of Hole Processing with a 
Combined Tool," Engineering, Technology & Applied Science Research, 
vol. 15, no. 3, pp. 22753–22761, June 2025, 
https://doi.org/10.48084/etasr.10313. 

[20] G. S. Goindi and P. Sarkar, "Dry machining: A step towards sustainable 
machining—Challenges and future directions," Journal of Cleaner 

Production, vol. 165, pp. 1557–1571, 2017, 
https://doi.org/10.1016/j.jclepro.2017.07.235. 

[21] A. K. Sharma, A. K. Tiwari, and A. R. Dixit, "Effects of minimum 
quantity lubrication (MQL) in machining processes using conventional 
and nanofluid based cutting fluids: A comprehensive review," Journal of 

Cleaner Production, vol. 127, pp. 1–18, 2016, 
https://doi.org/10.1016/j.jclepro.2016.03.146. 

[22] A. M. Dalsky, A. G. Kosilova, R. K. Meshcheryakov, and A. G. Suslov, 
Handbook of the Mechanical Engineer-Technologist, 5th ed., vol. 2. 
Moscow, Russia: Mashinostroenie-1, 2001. 

[23] Y. Wang, X. Yang, and Q. Xu, "Study on cutting force and hole quality 
of PCD step reamer for reaming ZL102 alloy in dry and wet conditions," 
The International Journal of Advanced Manufacturing Technology, vol. 
90, nos. 5–8, pp. 1693–1702, 2017, https://doi.org/10.1007/s00170-016-
9503-6. 

[24] Z. Ye, Y. G. Wang, and X. Yu, "Study on the reaming process of 
aluminum alloy 7050-T7451 under different cooling conditions," 
Advances in Manufacturing, vol. 10, no. 3, pp. 272–286, 2022, 
https://doi.org/10.1007/s40436-021-00364-z. 

[25] A. Qasim, S. Nisa, A. Shah, M. S. Khalid, and M. A. Sheikh, 
"Optimization of process parameters for machining of AISI 1045 steel 
using Taguchi design and ANOVA," Simulation Modelling Practice and 

Theory, vol. 59, pp. 36–51, 2015, 
https://doi.org/10.1016/j.simpat.2015.08.004. 

[26] T. F. L. Melo, S. L. M. Ribeiro Filho, É. M. Arruda, and L. C. Brandão, 
"Analysis of the surface roughness, cutting efforts, and form errors in 
bore reaming of hardened steel using a statistical approach," 
Measurement, vol. 134, pp. 845–854, 2019, 
https://doi.org/10.1016/j.measurement.2018.12.033. 

 

AUTHOR PROFILES 
 

A. Zh. Taskarina, PhD, Associate Professor. She was born 
in 1984 in Kazakhstan. Education: S. Toraighyrov 
Pavlodar State University, degree in Mechanical 
Engineering Technology (2020). Defended doctoral 
dissertation for a scientific degree, Doctor of Philosophy 
(PhD) (Almaty, 2014) on the topic “Ensuring high 
accuracy of hole processing using prefabricated reamers”. 
He has patents for 16 inventions, 109 research papers, and 
teaching materials. 

 

A. Zh. Kassenov, Candidate of Engineering 
Sciences, Associate Professor. He was born in 1980 
in Kazakhstan. Education: S. Toraighyrov Pavlodar 
State University, degree in Mechanical Engineering 
Technology (2002). He defended his Candidate's 
dissertation entitled “Development of Technology 
and Design of the Countersink-Broaching for 
Processing Cylindrical Holes”, supervised by 
Professors T.M. Mendebayev and N.S. Dudak 
(Almaty) (2010). He has patents for 18 inventions, 

125 research papers, and teaching materials. 

 

Zh. K. Mussina, Candidate of Engineering Sciences, 
Associate Professor. She was born in 1976 in 
Kazakhstan. Education: S. Toraighyrov Pavlodar State 
University, degree in Metal-cutting Machines and 
Tools (1998). She defended her Candidate's 
dissertation entitled “Technology and Equipment for 
Mechanical and Physical-Technical Processing” 
(Almaty) (2010). She has innovative patents, 
published scientific papers, and methodological 
developments of about 100. 

 
 



Engineering, Technology & Applied Science Research Vol. 16, No. 3, 2026, 35630-35637 35637  
 

www.etasr.com Taskarina et al.: A Comprehensive Approach to Improving Accuracy, Tool Life, and Surface Quality in … 

 

D. A. Iskakova, Doctoral student in the field of 
Mechanical Engineering. The head, Professor 
Kasenov A.Zh. She was born in 1981 in Kazakhstan. 
Education: S. Toraighyrov Pavlodar State University, 
specialty "Engineering Technology" (2004). 2006 - 
graduated from the master's program at S. 
Toraighyrov Pavlodar State University in the 
educational program 6N071600 Instrument 
engineering. She holds patents for 16 inventions and 5 
teaching materials. 

 
T. L. Lub, Doctoral student in the field of 
Mechanical Engineering. She was born in 1995 in 
Kazakhstan. Education: S. Toraighyrov Pavlodar 
State University, specialty “Mechanical 
Engineering” (2016). In 2018, she completed the 
Master’s program at S. Toraighyrov Pavlodar State 
University in the educational program 6M071200 – 
Mechanical Engineering. She holds 2 invention 
patents and 1 utility model patent, is the author of 5 
teaching manuals, and has published 2 articles 
indexed in Scopus. Her academic supervisors are 
Professor A. Zh. Kassenov and Associate Professor 
Zh. K. Mussina. 

 
L. R. Mussina, Master of Engineering Sciences, 
Doctoral student in the field of Mechanical 
Engineering, Junior Researcher. Born in 1999, 
Kazakhstan. In 2021, she graduated from 
Toraighyrov University with a Bachelor's degree 
in the educational program 5B071200 — 
Mechanical Engineering; in 2023, she completed 
her Master's degree in the program 7M07103 — 
Mechanical Engineering. Research interests — 
improvement of metal cutting technologies, design 
of combined cutting tools, and enhancement of the 
performance characteristics of machine parts. 

Author of more than 10 publications in national and international scientific 
journals, as well as in the proceedings of international scientific and practical 
conferences. 

 

Z. A. Ibragimova, PhD, Associate professor. She 
was born in 1983, Kazakhstan. Education: M. 
Auezov South Kazakhstan State University, degree 
in Chemical production machines and apparatuses 
(2005). She defended her doctoral dissertation for a 
scientific degree Doctor of Philosophy (PhD) 
(Almaty, 2014) on the topic “Investigation of wear 
resistance parameters of heavy-duty gears and 
development of resource-saving technology for 
their manufacture”. She has patents for 8 
inventions, 105 research papers and teaching 
materials. 

 

S. Z. Yunusov is a Doctor of Technical Sciences 
and Professor of the Department of Materials 
Science and Mechanical Engineering at Tashkent 
State Transport University (TSTU), Uzbekistan. 
He conducts research in the field of mechanical 
engineering, focusing on the design, calculation, 
and optimization of machine components and 
working mechanisms. His scientific work 
includes studies on the improvement of 
technological equipment, analysis of stress–
strain states of machine elements, and 
enhancement of the efficiency of mechanical 

systems. He is the author of numerous scientific publications devoted to the 
development and modernization of engineering structures and transport-
related machinery. 02/05/03 – Technological machines, robots, mechatronics, 
and robotic systems (Technical Sciences). The Hirsch index 6. 

D.O. Radjibaev, Doctor of Technical Sciences, 
Associate Professor. He was born in 1987 in 
Tashkent. Education: Emperor. Alexander I, St. 
Petersburg State Transport University, 
specializing in "Railway transport 
engineering". He defended his Candidate of 
Technical Sciences dissertation in 2012, and 
his Doctor of Sciences dissertation in 2024 ( in 
specialty 05.22.07 – rolling stock of railways, 
train traction and electrification) . Since 2020.  
He has been serving as the Dean of the Faculty 
of Railway Transport Engineering at Tashkent 
State Transport University. 


