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Abstract: This article discusses the parameters of 
roughness during machining. The requirements 
for surface roughness are setby specifying the 
roughness parameter. 

INTRODUCTION 

Surface irregularities are characterized by the parameters of roughness and waviness. 

Surface roughness is a set of irregularities with relatively small steps that form the surface relief 

of a part and are considered within the base length . 

Roughness after machining is a geometric trace of the cutting tool, distorted as a result of plastic 

and elastic deformation and vibration of the technological system accompanying the cutting process. 

Base length - the length of the base line used to highlight the irregularities that characterize the 

surface roughness and to quantify its parameters. The numerical values of the roughness are measured 

from the baseline, which is taken as the middle line of the profile m, having the shape of a nominal 

profile and drawn so that within the base length, the standard deviation of the profile along this line 

would be minimal. 
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1. Requirements for surface roughness should be established based on the characteristic 

purpose of the surface to ensure the specified quality of products. If the surface is not involved in mating 

during assembly, then the requirements for the roughness of this surface are not established and the 

roughness of this surface should not be controlled. 

2. Requirements for surface roughness should be set by specifying the roughness parameter (one 

or more) from a number of values. 

According to GOST 2789–73, there are 6 roughness parameters: 

Ra is the arithmetic mean of the absolute values of the profile deviations within the basic length; 

Rzis the sum of the average absolute values of the five largest protrusions in the profile and the five 

smallest depressions within the base length; R max - the highest height of the profile roughness or the 

distance between the line of protrusions and the line of depressions; Sm is the average step of the profile 

roughness; S is the average roughness step along the vertices; tp- relatively - the reference length of the 

profile. 

The international standard ISO 4287–97 uses 8 roughness parameters: Ra – average roughness; 

Rqis the rms roughness; Rsk- asymmetry; Rku- kurtosis; Rpis the maximum profile peak height; Rvis the 

maximum depth of profile depressions; Rz– height by 10 points; Rtis the maximum profile height. 

3. Requirements for surface roughness do not include requirements for surface defects, 

therefore, when controlling surface roughness, the influence of surface defects must be excluded. If 

necessary, requirements for surface defects should be specified separately. It is allowed to establish 

requirements for the roughness of individual surface areas (for example, for surface areas enclosed 

between the pores of a large-porous material, for sections of the cut surface that have significantly 

different irregularities). The requirements for surface roughness of individual sections of the same 

surface may be different. 

4. Designation of surface roughness on the drawings in accordance with GOST 2.309-73 using 

special icons. 

Consider the change in roughness according to GOST 2789-73 and GOST 2789-59. 

Arithmetic mean profile deviation( Ra ) - the arithmetic mean of the absolute values of the profile 

deviations within the base length 
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wheren is the number of selected profile points within the base length ; y i– profile deviation – 

distance between the profile point and the base midline. 

In integral form, the expression for R a can be written as: 
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The height of the profile irregularities at ten points ( Rz ) - the sum of the average absolute values 

of the heights of the five largest protrusions of the profile and the depths of the five largest depressions 

of the profile within the base length 
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where y pi is the height of the i-th largest protrusion of the profile, determined by the distance 

from the middle line of the profile ( m ) to the highest point of the protrusion of the profile; y vi- - the 

depth of the i-th largest profile cavity, determined by the distance from the middle line of the profile to 

the lowest point of the profile cavity; 

The greatest height of the profile irregularities ( Rmax ) is the distance between the line of the 

protrusions of the profile and the line of the profile depressions within the base length. 

The average step of profile irregularities ( Sm ) is the average value of the step of profile 

irregularities within the base length. 
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The average step of the local protrusions of the profile ( S) is the average value of the steps of 

the local protrusions of the profile, which are within the base length. 
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Relative profile reference length ( tp )- the ratio of the reference length of the profile to the base 

length 
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wherep- reference length of the profile at a given level of the profile section р. The section level 

is specified as a percentage of starting from the ledge line. Designation t 10means that the parameter t p 

is defined for the section level of 10%. 
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Parameter tp_characterizes the distribution of the material in the rough layer. It is possible to 

imagine roughness models that would have the same height and step parameters but different shapes 

of irregularities (Fig. 1.) 
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Fig. 1. Idealized surface profiles 

Obviously, the operational properties of parts with such irregularities can be different. A visual 

representation of the distribution of material in a rough layer and the average shape of irregularities is 

given by the construction of a reference curve. When it is constructed along the abscissa axis, the values 

of the parameters t pat different levels of sections p , as a percentage of R max(Fig. 2). 

 

Fig. 2. Profile reference curve 

Having determined t pfor different levels p, setting the latter as a percentage of R max , you can 

build a curve of the bearing surface, which gives a complete picture of the distribution of material in 

the rough layer and the average shape of the irregularities. 

Surface cleanliness classes. Discharges of surface cleanliness. 

GOST 2789-59. Surface roughness. 

To designate all classes of surface cleanliness, one sign is established - an equilateral triangle ∇, next to 

it the class number and category are indicated, for example: ∇7. 

The numerical value of the surface roughness limits only the maximum value of the roughness 

in terms of the parameter Ra or Rz; for example ∇9 includes surfaces with Ra not more than 0.32 µm. In 

cases where it is required to limit the maximum and minimum roughness values, two numbers of 

classes or categories should be indicated in the designation, for example, ∇9-10 indicates that the 

roughness should be at least 0.16 µm in Ra and not more than 0.32 µm. 
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Roughness of surfaces rougher than the 1st class is indicated by a sign, above which the height 

of irregularities in microns is indicated, for example 500. All surfaces can be roughly divided into the 

following four groups by cleanliness: 

1st - rough machining (turning, drilling, milling, gouging, etc.); 

2nd - reaming, as well as semi-finish turning, milling, planing, etc.; 

3rd - clean, scraping, reaming or processing on machines - grinding, broaching, etc.; 

4th - very clean, obtained by filing with files (very small numbers), grinding. 

Table 1. 

Designation of 

surface 

cleanliness 

classes 

according to 

GOST 2789-59 

∇1 ∇2 ∇3 ∇4 ∇5 ∇6 ∇7 ∇8 ∇9 ∇10 ∇11 ∇12 ∇13 ∇14 

Design

ation of 

surface 

roughn

ess 

accordi

ng to 

GOST 

2789-

73 

Rz=Rma

x 

micronR

a most-

neck 

meaning 

Rz320 Rz160 Rz80 Rz40 Rz20          

80√ 40√ 20√ 10√ 5√ 
2.5

√ 

1.2

5√ 

0.63

√ 

0.32

√ 

0.16

√ 

0.08

√ 

0.04

√ 
0.02√ 

0.01

√ 

Ra 

preferre

d 

meaning 

50√ 25√ 
12.5

√ 
6.3√ 3.2√ 

1.6

√ 

0.8

√ 
0.4√ 0.2√ 0.1√ 

0.05

√ 

0.02

5√ 

0.012

√ 
 

 

REFERENCES 



EUROPEAN INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH  
AND MANAGEMENT STUDIES                                                                                                                                                                                                     ISSN: 2750-8587 

 

VOLUME03 ISSUE04                                                                                153 

1. ГОСТ 2789–73. Шероховатость поверхности. Параметры и характеристики GOST 2789–73. 

Surface roughness. Parameters and characteristics. 

2. Справочник технолога машиностроителя. Т. 2: Подредакцией А.Г.Косиловой и 

Р.К.Мещерякова. 4-е изд., перераб. И доп.- М.:Машиностроение, 1985. – 496 с. Handbook of 

technologist machine builder. Vol. 2: Edited by A.G. Kosilova and R.K. Meshcheryakov. – 4th ed., 

revised. and additional - M.: Engineering, 1985. - 496 p. 

3. Bahodir o‘g‘li, U. M. (2022). Calculation of Tolerances of Landings with A Gap by Software. Eurasian 

Scientific Herald, 8, 170-175. 

4. Косимова, З. М. (2022). Анализ Измерительной Системы Через Количественное Выражение 

Ее Характеристик. Central Asian Journal of Theoretical and Applied Science, 3(5), 76-84. 

5. Рубидинов, Ш. Ғ. У., Қосимова, З. М., Ғайратов, Ж. Ғ. У., & Акрамов, М. М. Ў. (2022). МАТЕРИАЛЫ 

ТРИБОТЕХНИЧЕСКОГО НАЗНАЧЕНИЯ ЭРОЗИОННЫЙ ИЗНОС. Scientific progress, 3(1), 480-486. 

6. Косимова, З. М., Мамуров, Э. Т., & угли Толипов, А. Н. (2021). Повышение эффективности 

средств измерения при помощи расчетно-аналитического метода измерительной 

системы. Science and Education, 2(5), 435-440. 

7. Qosimova, Z. M., & RubidinovSh, G. (2021). Influence of The Design of The Rolling Roller on The 

Quality of The Surface Layer During Plastic Deformation on the Workpiece. International Journal of 

Human Computing Studies, 3(2), 257-263. 

8. Мамуров, Э. Т., Косимова, З. М., & Собиров, С. С. (2021). Разработка технологического процесса 

с использованием cad-cam программ. Scientific progress, 2(1), 574-578. 

9. Мамуров, Э. Т., Косимова, З. М., & Джемилов, Д. И. (2021). Повышение производительности 

станков с числовым программным управлением в машиностроении. Science and 

Education, 2(5), 454-458. 

10. Косимова, З. М., & Акрамов, М. М. Ў. (2021). Технологические особенности изготовления 

поршней. Scientific progress, 2(6), 1233-1240. 

11. Мамуров, Э. Т., Косимова, З. М., & Гильванов, Р. Р. (2021). Использование программ для 

расчетов основного технологического времени. Scientific progress, 2(1), 918-923. 

12. Medatovna, K. Z., & Igorevich, D. D. (2021). Welding Equipment Modernization. International Journal 

of Human Computing Studies, 3(3), 10-13. 

13. Қосимова, З., Акрамов, М., Рубидинов, Ш., Омонов, А., Олимов, А., & Юнусов, М. (2021). 

ТОЧНОСТЬ ИЗГОТОВЛЕНИЯ ПОРШНЕЙ В ЗАВИСИМОСТИ ОТ ВЫБОРА ЗАГОТОВКИ. Oriental 

renaissance: Innovative, educational, natural and social sciences, 1(11), 418-426. 

14. Shoxrux G'ayratjon o'g, R., Oybek o'g'li, O., & Bahodirjon o'g'li, L. A. (2022). Effect of Using Rolling 



EUROPEAN INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH  
AND MANAGEMENT STUDIES                                                                                                                                                                                                     ISSN: 2750-8587 

 

VOLUME03 ISSUE04                                                                                154 

Material in the Manufacture of Machine Parts. Central Asian Journal of Theoretical and Applied 

Science, 3(12), 137-145. 

15. O‘G, R. S. G. A., Obidjonovich, T. F., Oybek O'g'li, O. A., & Bahodirjon O'g'li, L. A. (2023). ANALYSIS OF 

THE MILLING PROCESSING PROCESS ON THE SHAPED SURFACES OF STAMP MOLDS. European 

International Journal of Multidisciplinary Research and Management Studies, 3(04), 124-131. 

16. Шохрух, Г. У. Р., & Гайратов, Ж. Г. У. (2022). Анализ теории разъемов, используемых в процессе 

подключения радиаторов автомобиля. Science and Education, 3(9), 162-167. 

17. Ruzaliyev, X. S. (2022). Analysis of the Methods of Covering the Working Surfaces of the Parts with 

Vacuum Ion-Plasmas and the Change of Surface Layers. Eurasian Scientific Herald, 9, 27-32. 

18. Teshaboyev, A. M., & Meliboyev, I. A. (2022). Types and Applications of Corrosion-Resistant 

Metals. Central Asian Journal of Theoretical and Applied Science, 3(5), 15-22. 

19. Mamirov, A. R., Rubidinov, S. G., & Gayratov, J. G. (2022). Influence and Effectiveness of Lubricants 

on Friction on the Surface of Materials. Central Asian Journal of Theoretical and Applied Science, 3(4), 

83-89. 

20. O'g, R. S. G. A. (2022). Classification of Wear of Materials Under Conditions of High Pressures and 

Shock Loads. 

21. Nomanjonov, S., Rustamov, M., Sh, R., & Akramov, M. (2019). STAMP DESIGN. Экономика и социум, 

(12 (67)), 101-104. 

22. Рубидинов, Ш. Ғ. Ў. (2021). Бикрлиги паст валларга совуқ ишлов бериш усули. Scientific 

progress, 1(6), 413-417. 

23. Рубидинов, Ш. Ғ. Ў., & Ғайратов, Ж. Ғ. Ў. (2021). Штампларни таъмирлашда замонавий 

технология хромлаш усулидан фойдаланиш. Scientific progress, 2(5), 469-473. 

24. Рубидинов, Ш. Г. У., & Ғайратов, Ж. Г. У. (2021). Кўп операцияли фрезалаб ишлов бериш 

марказининг тана деталларига ишлов беришдаги унумдорлигини тахлили. Oriental 

renaissance: Innovative, educational, natural and social sciences, 1(9), 759-765. 

25. Oybek o'g'li, O. A., & Bahodirjon o'g'li, L. A. (2023). Development of Technology for the Manufacture 

of Porous Permeable Materials with Anisotropic Pore Structure by Vibration Molding. CENTRAL 

ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES, 4(2), 89-94. 

26. Тураев, Т. Т., Топволдиев, А. A., Рубидинов, Ш. F., & Жайратов, Ж. F. (2021). Параметры и 

характеристики шероховатости поверхности. Oriental renaissance: Innovative, educational, 

natural and social sciences, 1(11), 124-132. 

27. Рустамов, М. А. (2021). Методы термической обработки для повышения прочности зубчатых 

колес. Scientific progress, 2(6), 721-728. 



EUROPEAN INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH  
AND MANAGEMENT STUDIES                                                                                                                                                                                                     ISSN: 2750-8587 

 

VOLUME03 ISSUE04                                                                                155 

28. Файзиматов, Ш. Н., & Рустамов, М. А. (2018). Аэродинамический эффект для автоматизации 

процесса перекачки химических агрессивных реагентов. Современные исследования, (6), 112-

115. 

29. Akbaraliyevich, R. M. (2022). Improving the Accuracy and Efficiency of the Production of Gears using 

Gas Vacuum Cementation with Gas Quenching under Pressure. Central Asian Journal of Theoretical 

and Applied Science, 3(5), 85-99. 

30. Файзимтов, Ш. Н., & Рустамов, М. А. (2017). ПРИМЕНЕНИЕ ПРОГРЕССИВНЫХ МЕТОДОВ ДЛЯ 

ОРИЕНТАЦИИ И УСТАНОВКИ ЗАКЛЕПОК В ОТВЕРСТИЕ С ГОРИЗОНТАЛЬНОЙ ОСЬЮ. 

In НАУЧНЫЙ ПОИСК В СОВРЕМЕННОМ МИРЕ (pp. 44-45). 

31. Таджибаев, Р. К., Гайназаров, А. А., & Турсунов, Ш. Т. (2021). Причины Образования Мелких 

(Точечных) Оптических Искажений На Ветровых Стеклах И Метод Их Устранения. Central 

Asian Journal of Theoretical and Applied Science, 2(11), 168-177. 

32. Гайназаров, А. Т., & Абдурахмонов, С. М. (2021). Системы обработки результатов научных 

экспериментов. Scientific progress, 2(6), 134-141. 

33. Таджибаев, Р. К., Турсунов, Ш. Т., & Гайназаров, А. А. (2022). Повышения качества 

трафаретных форм применением косвенного способа изготовления. Science and 

Education, 3(11), 532-539. 

34. Таджибаев, Р. К., Турсунов, Ш. Т., Гайназаров, А. А., & Сайфиев, Б. Х. (2023). КОНТРАФАКТНАЯ 

ПРОДУКЦИЯ. ДЕШЕВАЯ ПРОДУКЦИЯ ИЛИ ГАРАНТИЯ БЕЗОПАСНОСТИ. CENTRAL ASIAN 

JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES, 4(2), 81-88. 

35. Gaynazarov, A. T., & Rayimjonovich, A. R. (2021). ТЕОРЕТИЧЕСКИЕ ОСНОВЫ РАЗРАБОТКИ КЛЕЯ 

В ПРОЦЕССЕ СВАРКИ НА ОСНОВЕ ЭПОКСИДНОГО СПЛАВА ДЛЯ РЕМОНТА РЕЗЕРВУАРОВ 

РАДИАТОРА. Oriental renaissance: Innovative, educational, natural and social sciences, 1(10), 659-

670. 

36. Акрамов, М. М. (2022). Краткая Характеристика Горячих Цинковых Покрытий. Central Asian 

Journal of Theoretical and Applied Science, 3(5), 232-237. 

37. Akramov, M. M. (2021). Metallarni korroziyalanishi va ularni oldini olish samarodorligi. Scientific 

progress, 2(2), 670-675. 

38. Акрамов, М. М. (2021). ДЕТАЛЛАРНИНГ ЮЗАЛАРИНИ КИМЁВИЙ-ТЕРМИК ИШЛОВ БЕРИШГА 

ҚАРАТИЛГАН ТАКЛИФЛАР. Scientific progress, 2(6), 123-128. 

39. Акрамов, М. М. (2021). Повышение физико-механических свойств стальных деталей при 

пластической деформационной обработке. Scientific progress, 2(6), 129-133. 

40. Akramov, M., Rubidinov, S., & Dumanov, R. (2021). METALL YUZASINI KOROZIYABARDOSH 



EUROPEAN INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH  
AND MANAGEMENT STUDIES                                                                                                                                                                                                     ISSN: 2750-8587 

 

VOLUME03 ISSUE04                                                                                156 

QOPLAMALAR BILAN QOPLASHDA KIMYOVIY-TERMIK ISHLOV BERISH AHAMIYATI. Oriental 

renaissance: Innovative, educational, natural and social sciences, 1(10), 494-501. 

41. Таджибаев, Р. К. (2022). МОДЕРНИЗАЦИЯ ТОКАРНО-ВИНТОРЕЗНОГО СТАНКА МОДЕЛИ ДИП-

500 ДЛЯ ПОВЫШЕНИЯ ВОЗМОЖНОСТЕЙ (ГАБАРИТОВ) ОБРАБОТКИ ДЕТАЛЕЙ ДО 

ВОЗМОЖНОСТЕЙ СТАНКА МОДЕЛИ ДИП-800. Universum: технические науки, (7-1 (100)), 35-

39. 

42. Tadjikuziyev, R. M., & Mamatqulova, S. R. (2023). Rezina va nometal qismlarni ishlab chiqarish 

texnologiyasi. Science and Education, 4(2), 638-649. 

43. Tadjikuziyev, R. M., & Mamatqulova, S. R. (2023). Metal kukunli (poroshokli) maxsulotlar 

texnologiyasi. Science and Education, 4(2), 650-659. 

44. Tadjikuziyev, R. M. (2022). Technology of repair of press molds for production of machine parts 

from steel coils, aluminum alloys. American Journal Of Applied Science And Technology, 2(04), 1-11. 

45. Mamatqulova, S., & Tadjikuziyev, R. (2020). Метод оцінки рівня кваліфікації ремонтних 

роботників підприємства автомобільного обслуговування. Λόгoσ. Мистецтво Наукової 

Думки, (10), 41-44. 

46. Tadjikuziyev, R. M. (2022). Analysis of Pollution of Automobile Engines Operating in the Hot, 

HighDust Zone of Uzbekistan. Eurasian Journal of Engineering and Technology, 7, 15-19. 

47. Tadjikuziyev, R. M. (2022). Texnologik payvandlash jixozlari, vosita va uskunalari turlaridan ishlab 

chiqarish korxonalarida maxsulot ishlab chiqarishda foydalanish tadbiqlari. Science and 

Education, 3(11), 512-522. 

48. Makhamadovich, T. R., & Rakhmatovna, M. S. (2023). TECHNOLOGY FOR THE PRODUCTION OF 

BLANKS AND FINISHED PRODUCTS FROM PUFF AND SHAPED ROLLS. International Journal of 

Advance Scientific Research, 3(04), 10-25. 

49. Makhamadovich, T. R., & Rakhmatovna, M. S. (2023). Technology For The Production Of Workpieces 

And Metal Powder Products. Eurasian Research Bulletin, 19, 118-123. 

50. Улугхожаев, Р. С. (2022). Методы контроля точности при резания металлов. Science and 

Education, 3(11), 591-598. 

51. Улуғхожаев, Р. С. (2021). КЕСИШ ЗОНАСИДА ҲОСИЛ БЎЛУВЧИ ВИБРОАКУСТИК 

СИГНАЛЛАРДАН ДЕТАЛНИНГ АНИҚЛИГИНИ НАЗОРАТ ҚИЛИШДА ФОЙДАЛАНИШ. Oriental 

renaissance: Innovative, educational, natural and social sciences, 1(11), 114-123. 

52. Улуғхожаев, Р. С. (2021). КЕСИШ ЗОНАСИДА ҲОСИЛ БЎЛУВЧИ ВИБРОАКУСТИК 

СИГНАЛЛАРДАН ДЕТАЛНИНГ АНИҚЛИГИНИ НАЗОРАТ ҚИЛИШДА ФОЙДАЛАНИШ. Oriental 

renaissance: Innovative, educational, natural and social sciences, 1(11), 114-123. 



EUROPEAN INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH  
AND MANAGEMENT STUDIES                                                                                                                                                                                                     ISSN: 2750-8587 

 

VOLUME03 ISSUE04                                                                                157 

53. Ulugxodjaev, R. S., Gafurov, A. M., & Rakhmatdinov, K. S. (2022, June). OPTIMIZATION OF THE 

TECHNOLOGICAL PROCESS BASED ON THE HEAT PHYSICAL PHENOMENON. In E Conference 

Zone (pp. 5-12). 

 


