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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences 
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new 
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics 
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and 
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to 
researchers, authors, publishers, and institutions sets it apart from other research databases. The 
inclusion of News of NAS RK. Series of geology and technical sciences in the Emerging Sources 
Citation Index demonstrates our dedication to providing the most relevant and influential content 
of geology and engineering sciences to our community.

Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА Хабарлары. Геология және 
техникалық ғылымдар сериясы» ғылыми журналының Web of Science-тің жаңаланған 
нұсқасы Emerging Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. 
Бұл индекстелу барысында Clarivate Analytics компаниясы журналды одан әрі the Science 
Citation Index Expanded, the Social Sciences Citation Index және the Arts & Humanities 
Citation Index-ке қабылдау мәселесін қарастыруда. Webof Science зерттеушілер, 
авторлар, баспашылар мен мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР 
ҰҒА Хабарлары. Геология және техникалық ғылымдар сериясы Emerging Sources Citation 
Index-ке енуі біздің қоғамдастық үшін ең өзекті және беделді геология және техникалық 
ғылымдар бойынша контентке адалдығымызды білдіреді.

НАН РК сообщает, что научный журнал «Известия НАН РК. Серия геологии и технических 
наук» был принят для индексирования в Emerging Sources Citation Index, обновленной версии 
Web of Science. Содержание в этом индексировании находится в стадии рассмотрения 
компанией Clarivate Analytics для дальнейшего принятия журнала в the Science Citation 
Index Expanded, the Social Sciences Citation Index и the Arts & Humanities Citation Index. 
Web of Science предлагает качество и глубину контента для исследователей, авторов, 
издателей и учреждений. Включение Известия НАН РК. Серия геологии и технических 
наук в Emerging Sources Citation Index демонстрирует нашу приверженность к наиболее 
актуальному и влиятельному контенту по геологии и техническим наукам для нашего 
сообщества.
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ЧФ «ХАЛЫҚ»

В 2016 году для развития и улучшения качества жизни казахстанцев был 
создан частный Благотворительный фонд «Халык». За годы своей деятельности 
на реализацию благотворительных проектов в областях образования и науки, 
социальной защиты, культуры, здравоохранения и спорта, Фонд выделил более 
45 миллиардов тенге.

 Особое внимание Благотворительный фонд «Халык» уделяет образовательным 
программам, считая это направление одним из ключевых в своей деятельности. 
Оказывая поддержку отечественному образованию, Фонд вносит свой посильный 
вклад в развитие качественного образования в Казахстане. Тем самым способствуя 
росту числа людей, способных менять жизнь в стране к лучшему – профессионалов 
в различных сферах, потенциальных лидеров и «великих умов». Одной из 
значимых инициатив фонда «Халык» в образовательной сфере стал проект 
Ozgeris powered by Halyk Fund – первый в стране бизнес-инкубатор для учащихся 
9-11 классов, который помогает развивать необходимые в современном мире 
предпринимательские навыки. Так, на содействие малому бизнесу школьников 
было выделено более 200 грантов. Для поддержки талантливых и мотивированных 
детей Фонд неоднократно выделял гранты на обучение в Международной школе 
«Мирас» и в Astana IT University, а также помог казахстанским школьникам 
принять участие в престижном конкурсе «USTEM Robotics» в США. Авторские 
работы в рамках проекта «Тәлімгер», которому Фонд оказал поддержку, легли в 
основу учебной программы, учебников и учебно-методических книг по предмету 
«Основы предпринимательства и бизнеса», преподаваемого в 10-11 классах 
казахстанских школ и колледжей. 

 Помимо помощи школьникам, учащимся колледжей и студентам Фонд 
считает важным внести свой вклад в повышение квалификации педагогов, 
совершенствование их знаний и навыков, поскольку именно они являются 
проводниками знаний будущих поколений казахстанцев. При поддержке Фонда 
«Халык» в южной столице был организован ежегодный городской конкурс 
педагогов «Almaty Digital Ustaz. 

 Важной инициативой стал реализуемый проект по обучению основам 
финансовой грамотности преподавателей из восьми областей Казахстана, что 
должно оказать существенное влияние на воспитание финансовой грамотности и 
предпринимательского мышления у нового поколения граждан страны. 

 Необходимую помощь Фонд «Халык» оказывает и тем, кто особенно остро 
в ней нуждается. В рамках социальной защиты населения активно проводится 
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работа по поддержке детей, оставшихся без родителей, детей и взрослых из 
социально уязвимых слоев населения, людей с ограниченными возможностями, а 
также обеспечению нуждающихся социальным жильем, строительству социально 
важных объектов, таких как детские сады, детские площадки и физкультурно-
оздоровительные комплексы. 

 В копилку добрых дел Фонда «Халык» можно добавить оказание помощи 
детскому спорту, куда относится поддержка в развитии детского футбола и карате 
в нашей стране. Жизненно важную помощь Благотворительный фонд «Халык» 
оказал нашим соотечественникам во время  недавней пандемии COVID-19. Тогда, 
в разгар тяжелой борьбы с коронавирусной инфекцией Фонд выделил свыше 11 
миллиардов тенге на приобретение необходимого медицинского оборудования 
и дорогостоящих медицинских препаратов, автомобилей скорой медицинской 
помощи и средств защиты, адресную материальную помощь социально уязвимым 
слоям населения и денежные выплаты медицинским работникам.

В 2023 году наряду с другими проектами, нацеленными на повышение 
благосостояния казахстанских граждан Фонд решил уделить особое внимание 
науке, поскольку она является частью общественной культуры, а уровень ее 
развития определяет уровень развития государства. 

Поддержка Фондом выпуска журналов Национальной Академии наук 
Республики Казахстан, которые входят в международные фонды Scopus и 
Wos и в которых публикуются статьи отечественных ученых, докторантов и 
магистрантов, а также научных сотрудников высших учебных заведений и 
научно-исследовательских институтов нашей страны является не менее значимым 
вкладом Фонда в развитие казахстанского общества.

С уважением, 
Благотворительный Фонд «Халык»!
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Бас редактор
ЖҰРЫНОВ Мұрат Жұрынұлы, химия ғылымдарының докторы, профессор, ҚР ҰҒА академигі, 

«Қазақстан Республикасы Ұлттық ғылым академиясы» РҚБ-нің президенті, АҚ «Д.В.  Сокольский 
атындағы отын, катализ және электрохимия институтының» бас директоры (Алматы, Қазақстан)              
H = 4

Ғылыми хатшы
АБСАДЫКОВ Бахыт Нарикбайұлы, техника ғылымдарының докторы, профессор, ҚР ҰҒА 

жауапты хатшысы, А.Б. Бектұров атындағы химия ғылымдары институты (Алматы, Қазақстан) H = 5
Р е д а к ц и я л ы қ  а л қ а:

ӘБСАМЕТОВ Мәліс Құдысұлы (бас редактордың орынбасары), геология-минералогия 
ғылымдарының докторы, профессор, ҚР ҰҒА академигі, «У.М. Ахмедсафина атындағы 
гидрогеология және геоэкология институтының» директоры (Алматы, Қазақстан) H = 2

ЖОЛТАЕВ Герой Жолтайұлы (бас редактордың орынбасары), геология-минералогия 
ғылымдарының докторы, профессор, Қ.И. Сатпаев тындағы геология ғылымдары институтының 
директоры (Алматы, Қазақстан) Н=2

СНОУ Дэниел, Рһ.D, қауымдастырылған профессор, Небраска университетінің Су ғылымдары 
зертханасының директоры (Небраска штаты, АҚШ) H = 32

ЗЕЛЬТМАН Реймар, Рһ.D, табиғи тарих мұражайының Жер туралы ғылымдар бөлімінде 
петрология және пайдалы қазбалар кен орындары саласындағы зерттеулердің жетекшісі (Лондон, 
Англия) H = 37

ПАНФИЛОВ Михаил Борисович, техника ғылымдарының докторы, Нанси университетінің 
профессоры (Нанси, Франция) Н=15

ШЕН Пин, Рһ.D, Қытай геологиялық қоғамының тау геологиясы комитеті директорының орын-
басары, Американдық экономикалық геологтар қауымдастығының мүшесі (Пекин, Қытай) H = 25

ФИШЕР Аксель, Ph.D, Дрезден техникалық университетінің қауымдастырылған профессоры 
(Дрезден, Берлин) Н = 6

КОНТОРОВИЧ Алексей Эмильевич, геология-минералогия ғылымдарының докторы, 
профессор, РҒА академигі, А.А. Трофимука атындағы мұнай-газ геологиясы және геофизика 
институты (Новосибирск, Ресей) H = 19

АГАБЕКОВ Владимир Енокович, химия ғылымдарының докторы, Беларусь ҰҒА академигі, 
Жаңа материалдар химиясы институтының құрметті директоры (Минск, Беларусь) H = 13

КАТАЛИН Стефан, Рһ.D, Дрезден техникалық университетінің қауымдастырылған профессоры 
(Дрезден, Берлин) H = 20

СЕЙТМҰРАТОВА Элеонора Юсуповна, геология-минералогия ғылымдарының докторы, 
профессор, ҚР ҰҒА корреспондент-мүшесі, Қ.И. Сатпаев атындағы Геология ғылымдары институты 
зертханасының меңгерушісі (Алматы, Қазақстан) Н=11

САҒЫНТАЕВ Жанай, Ph.D, қауымдастырылған профессор, Назарбаев университеті (Нұр-
Сұлтан, Қазақстан) H = 11

ФРАТТИНИ Паоло, Рһ.D, Бикокк Милан университеті қауымдастырылған профессоры (Милан, 
Италия) H = 28
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Главный редактор
ЖУРИНОВ Мурат Журинович, доктор химических наук, профессор, академик НАН РК, 

президент РОО «Национальной академии наук Республики Казахстан», генеральный директор АО 
«Институт топлива, катализа и электрохимии им. Д.В. Сокольского» (Алматы, Казахстан) H = 4

Ученный секретарь
АБСАДЫКОВ Бахыт Нарикбаевич, доктор технических наук, профессор, ответственный 

секретарь НАН РК, Институт химических наук им. А.Б. Бектурова (Алматы, Казахстан) H = 5
Р е д а к ц и о н н а я  к о л л е г и я:

АБСАМЕТОВ Малис Кудысович, (заместитель главного редактора), доктор геологомине ра ло-
гических наук, профессор, академик НАН РК, директор Института гидрогеологии и геоэкологии им. 
У.М. Ахмедсафина (Алматы, Казахстан) H = 2

ЖОЛТАЕВ Герой Жолтаевич, (заместитель главного редактора), доктор геологоминерало-
ги ческих наук, профессор, директор Института геологических наук им. К.И. Сатпаева (Алматы, 
Казахстан) Н=2

СНОУ Дэниел, Ph.D, ассоциированный профессор, директор Лаборатории водных наук универ-
ситета Небраски (штат Небраска, США) H = 32

ЗЕЛЬТМАН Реймар, Ph.D, руководитель исследований в области петрологии и месторождений 
полезных ископаемых в Отделе наук о Земле Музея естественной истории (Лондон, Англия) H = 37

ПАНФИЛОВ Михаил Борисович, доктор технических наук, профессор Университета Нанси 
(Нанси, Франция) Н=15

ШЕН Пин, Ph.D, заместитель директора Комитета по горной геологии Китайского геологического 
общества, член Американской ассоциации экономических геологов (Пекин, Китай) H = 25

ФИШЕР Аксель, ассоциированный профессор, Ph.D, технический университет Дрезден 
(Дрезден, Берлин) H = 6

КОНТОРОВИЧ Алексей Эмильевич, доктор геолого-минералогических наук, профессор, 
академик РАН, Институт нефтегазовой геологии и геофизики им. А.А. Трофимука СО РАН 
(Новосибирск, Россия) H = 19

АГАБЕКОВ Владимир Енокович, доктор химических наук, академик НАН Беларуси, почетный 
директор Института химии новых материалов (Минск, Беларусь) H = 13

КАТАЛИН Стефан, Ph.D, ассоциированный профессор, Технический университет (Дрезден, 
Берлин) H = 20

СЕЙТМУРАТОВА Элеонора Юсуповна, доктор геолого-минералогических наук, профессор, 
член-корреспондент НАН РК, заведующая лаборатории Института геологических наук им. К.И. 
Сатпаева (Алматы, Казахстан) Н=11

САГИНТАЕВ Жанай, Ph.D, ассоциированный профессор, Назарбаев университет (Нурсултан, 
Казахстан) H = 11

ФРАТТИНИ Паоло, Ph.D, ассоциированный профессор, Миланский университет Бикокк 
(Милан, Италия) H = 28
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Abstract. The majority of details of machines and structural elements is operated 
in the conditions of impact of cyclic loading and the corrosion environment (CE). 
It is possible to carry the hydraulic turbines and centrifugal pumping units to such 
constructions whose blades progressively experience the tense of alternate loading 
in the corrosion environment. At the same time, though a dynamic load makes 
about 10–20 % of static, the majority of cases of damages and destructions has 
fatigue character (Barp et al., 1973: 166–170; Antipov et al., 2007: 46–48). It 
can be promoted by different fracture defects which are available in a detail of 



198

ISSN 2224-5227 2. 2024

construction that create a favorable condition for origin of fatigue cracks at an early 
stage of an operation. Further damage of products is connected with development 
of a crack. In this regard the problem of reliable, accident-free operation of the 
different transport equipment and oil and gas equipment, pipelines becomes more 
and more relevant in recent years. In this article it is presented experimental data on 
a research of cyclic crack resistance which are widely applied in steel mechanical 
engineering under different testing conditions. Here are analyzed the influences of 
small variable tension, skewness coefficient of a cycle (R) and duration of base of 
tests taking into account the corrosion environment (CE) for the growth rate of a 
fatigue crack (GFC). The formula for assessment of effective scope of the intensity 
coefficient tension (TIC) for cracks in the corrosion environment is offered.

Keywords: stress, defect, fatigue, crack growth rate of fatigue cracks, stress 
intensity factor, closed cracks, coefficient of opening of a crack, corrosion 
environment, hydrogen saturation
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Аннотация. Көптеген машина бөлшектері мен құрылым элементтері, 
оларды пайдалану барысында циклдік жүктеме әсеріне ұшырап,  коррозиялық 
ортада жұмыс істейді. Бұндай құрылымдарға қалақтары бар гидравликалық 
турбиналар, көптеген  центрифугалық сорғы қондырғыларын жатқызсақ 
болады. Осы қалақтардағы динамикалық күштердің шамасы статикалық 
жүктемелеудің 10–20 % пайызына тең болсада, олардың көпшілігінің 
зақымдануы мен қирауы қажу үрдісінің еншісіне тиесілі (Barp et al., 
1973: 166–170; Antipov et al., 2007: 46–48). Бұл үрдістің етек алуына, осы 
құрылым бөлшектеріндегі жарықшақ секілді ақаулардың болуы, және де 
олардың осы бұйымдарды пайдаланудың ерте кезінен-ақ жарықшақтардың 
пайда болуына өз септігін тигізуде. Бұйымның бұдан кейінгі бұзылуы 
(қирауы) осы жарықшақтардың өсуіне тәуелді болады. Осы себептен, 
соңғы жылдары көптеген салаларда: көліктік техникалар саласында 
болсын, мұнай-газ саласындағы тасымалдау техникалық жабдықтарының 
т.б. құрылым элементтерінің сенімді, тоқтаусыз жұмыс істеуін қамтамасыз 
ету мәселелері өзекті проблемаға айналып отыр. Ұсынылып отырған осы 
ғылыми мақалада, осындай мәселені заманауи тәсілдермен шешу үшін, 
жоғарыда айтылған жабдықтарды жасауға қолданылатын конструкциялық 
болаттардың сызаттөзімділігі айнымалы кернеу шамасының аз мәнінде, 
циклдің асимметриялы коэффициентінің (R) жоғары мәндерінде, ұзақ сынақ 
базасында және де коррозиялық ортада зерттелген нәтижелері келтірілді. 
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Коррозиялық ортадағы сыртқы жарықшақ үшін кернеу қарқындылығы 
коэффициентінің тиімді ауқымын бағалауға арналған формула ұсынылған.

Түйін сөздер: циклді өзгеретін кернеу, ақау, жарықшақ (сызат), 
сызаттөзімділігі, кернеу қарқындылығының коэффициенті, жарықшақтың 
жабылуы, жарықшақтың ашылу коэффициенті, коррозиялық орта, кернеу 
қарқындылығы коэффициентінің тиімді ауқымы
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Аннотация. Большинство деталей машин и элементов конструкций
эксплуатируется в условиях воздействия циклического нагружения 
и коррозионной среды (КС). К таким конструкциям можно отнести 
гидравлические турбины, центробежные насосные агрегаты, у которых 
лопасти длительное время испытывают воздействие переменного нагружения 
в коррозионной среде. При этом, хотя динамическая нагрузка составляет около 
10-20% от статической, большинство случаев повреждений и разрушений
имеет усталостный характер. Этому могут способствовать имеющиеся в
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детали конструкции трещиноподобные дефекты, создающие благоприятные 
условия для зарождения усталостных трещин на ранней стадии эксплуатации. 
Дальнейшее повреждение изделий связано с развитием имеющихся трещин. 
В связи с этим проблема надежной, безаварийной эксплуатации транспортной 
техники и нефтегазового оборудования, трубопроводов в последние годы 
становится все более актуальной. В статье представлены экспериментальные 
данные по исследованию циклической трещиностойкости широко 
применяемые в машиностроении стали при различных условиях испытаний. 
Авторы проанализировали влияние малых переменных напряжений, 
коэффициента асимметрии цикла (R) и длительности базы испытаний с учетом 
коррозионной среды (КС) на скорость роста усталостной трещины (СРТ) 
и предложили формулу для оценки эффективного размаха коэффициента 
интенсивности напряжения (КИН) для трещин в коррозионной среде.  

Ключевые слова: стресс, дефект,закрытие  трещины, коэффициентом 
открытия трещины,  коррозионная среда, наводороживание, скрытые 
трещины, коэффициент интенсивности напряжения

Introduction
The intensification of technological processes which defines the increase of 

working pressures, temperature fluctuations and activity of the environment, and 
the change of chemical composition of the processed product worsen operating 
conditions of different pumping units, the metal equipment and pipelines and lead 
to their premature exit out of operation. The special complexity is represented by 
a problem of safety of the equipment for production and oil refining and the gas 
containing sulphurous connections, and, in particular, hydrogen sulfide. At the 
same time, one of the major and current problems is assessment of degree of danger 
and a residual service life and pipelines with the corrosion and mechanical damages 
cracks found at diagnostics.

Thus the research on influence of small variable alternate loading, skewness 
coefficient of a cycle (R) and duration of base of tests taking into account the 
corrosion environment (CE) for the growth rate of a fatigue crack (GFC) in elements 
of the oil and gas equipment, and in blades of driving wheels represents not only 
practical, but also scientific relevance.

In this scientific work there are given results of a research R coefficient influence 
on the corrosion and cyclic crack resistance (CCCR) of steel 20GSFL which is 
widely applied in the different industries of a national economy.

Methods 
Samples and technique of carrying out tests according to the methodical 

instruction (RD 50-345-82, 1983: 95). Rectangular samples with a section of 10x60 
mm2 with a unilateral cut made of templet 150 mm thick. Mechanical properties of 
the studied samples: σпч = 610 MPa; σ02= 370 MPa;  δ=  22 %; Ψ =57 %. 

Tests were carried out on the universal electrohydraulic machine (INSTRON) 
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with the closed adjusting system and a service control at axial harmonious loading 
on frequency equal to 50 Hz.

Coefficient of asymmetry of the cycle R = Kmin/Kmax, where Kmin и Kmax - 
respectively the minimum and maximum values of the intensity coefficient tension 
(TIC) of a cycle, was equal to 0; 0.5; 0.85.

Length of a crack was measured by means of an optical microscope of MBS-9, 
and GFC was  determined by a method of secants V = ∆l/∆N where ∆l- increment 
of length of a crack, ∆N-- number of cycles. TIC size was calculated, using 
dependence, brought in (RD 50-345-82, 1983: 95).

For a crack kinetics research at low speeds and foe identification  of the TIC 
threshold values, loading was lowered  on  small steps following the  recommendation 
(RD 50-345-82, 1983: 95) and also was used a technique according to which the 
scope of TIC ∆K = Kmin-Kmaxwas in steps reduced at constant Kmax at the increasing 
R. By results of tests was built the kinetic chart of fatigue failure (KCFF) (RD 50-
345-82, 1983: 95).

Results  
During the experiments in order to explain the mechanism of influence of 

corrosion environments and the coefficent of asymmetry for development of cracks, 
it was estimated Elber's effect, i.e. closing (opening) of a crack (CC) (Elber, 1970: 
45; Tagayev, 2009: 195–198; Saidullayeva et al., 2018: 107–111; Tagayev, 2002: 
99–101; Paris et al., 1963: 528–534) which was defined using interrelation between 
the loading enclosed to a sample and deformation of material near top of the crack 
measured by the small overal sensor of resistance.

Closing of a crack changes amplitude value of coefficient of intensity of tension 
∆K to the effective value ∆Keff , defined as ∆Keff = Kmax-Kop

Quantitatively the effect of CC is estimated by coefficient of opening of a crack:

трещины (СРТ) и предложили формулу для оценки эффективного размаха коэффициента
интенсивности напряжения (КИН) для трещин в коррозионной среде.

Ключевые слова: стресс, дефект,закрытие трещины, коэффициентом открытия трещины,
коррозионная среда, наводороживание, скрытые трещины, коэффициент интенсивности
напряжения

Introduction
The intensification of technological processes which defines the increase of working pressures,

temperature fluctuations and activity of the environment, and the change of chemical composition of the
processed product worsen operating conditions of different pumping units, the metal equipment and
pipelines and lead to their premature exit out of operation. The special complexity is represented by a
problem of safety of the equipment for production and oil refining and the gas containing sulphurous
connections, and, in particular, hydrogen sulfide. At the same time, one of the major and current problems
is assessment of degree of danger and a residual service life and pipelines with the corrosion and
mechanical damages cracks found at diagnostics.

Thus the research on influence of small variable alternate loading, skewness coefficient of a cycle
(R) and duration of base of tests taking into account the corrosion environment (CE) for the growth rate 
of a fatigue crack (GFC) in elements of the oil and gas equipment, and in blades of driving wheels
represents not only practical, but also scientific relevance.

In this scientific work there are given results of a research R coefficient influence on the
corrosion and cyclic crack resistance (CCCR) of steel 20GSFL which is widely applied in the different
industries of a national economy.

Methods
Samples and technique of carrying out tests according to the methodical instruction (RD 50-345-

82, 1983: 95). Rectangular samples with a section of 10x60 mm2 with a unilateral cut made of templet
150 mm thick. Mechanical properties of the studied samples:  пч = 610 MPa; σ02= 370 MPa;  = 22 %;
 =57 %.

Tests were carried out on the universal electrohydraulic machine (INSTRON) with the closed
adjusting system and a service control at axial harmonious loading on frequency equal to 50 Hz.

Coefficient of asymmetry of the cycle min max/R K K , where minK и maxK -
respectively the minimum and maximum values of the intensity coefficient tension (TIC) of a cycle, was
equal to 0; 0.5; 0.85.

Length of a crack was measured by means of an optical microscope of MBS-9, and GFC was
determined by a method of secants /V l N  where l - increment of length of a crack, N
-- number of cycles. TIC size was calculated, using dependence, brought in (RD 50-345-82, 1983: 95).

For a crack kinetics research at low speeds and foe identification  of the TIC threshold values,
loading was lowered on  small steps following the  recommendation (RD 50-345-82, 1983: 95) and also
was used a technique according to which the scope of TIC max minK K K   was in steps

reduced at constant maxK at the increasing R. By results of tests was built the kinetic chart of fatigue 
failure (KCFF) (RD 50-345-82, 1983: 95).

Results  
During the experiments in order to explain the mechanism of influence of corrosion environments

and the coefficent of asymmetry for development of cracks, it was estimated Elber's effect, i.e. closing 
(opening) of a crack (CC) (Elber, 1970: 45; Tagayev, 2009: 195–198; Saidullayeva et al., 2018: 107–111;
Tagayev, 2002: 99–101; Paris et al., 1963: 528–534) which was defined using interrelation between the
loading enclosed to a sample and deformation of material near top of the crack measured by the small
overal sensor of resistance.

Closing of a crack changes amplitude value of coefficient of intensity of tension K to the
effective value effK , defined as  maxeff opK K K  

Quantitatively the effect of CC is estimated by coefficient of opening of a crack:

max

max min

,eff opK K K
U

K K K
 

 
 

, (1),   (1)

From (1) we get  
∆Keff = U * ∆K     (2)

The results of tests received on air and in CE showed that increase in R leads 
to considerable change of GFC and scope of threshold coefficient of intensity of 
tension 

From (1) we get

*effK U K   (2)

The results of tests received on air and in CE showed that increase in R leads to considerable 
change of GFC and scope of threshold coefficient of intensity of tension ( )циклмVK thth /10 11−≈∆ ,
both on air, and in the corrosion environment.

However, in the KCFF average area the impact of asymmetries of a cycle is significantly less, and
change of R within 0.5÷0.85 did not affect GFC. Experimental data was described by Peris's equation
(Paris et al., 1963: 528–534; Tagayev, 2002: 99–101):

( )nV C K  (3)

And here n and C are constant coefficents of medium area effK . For obtaining

dependence of GFC on K in CE, the water environment was brought to top of the crack which is
grown up on air according to by the technique described in (Romanov et al., 1986: 294; Nikiforchin,
1988: 3–1). Thus after a short time since the beginning of water supply in a crack, its increment
decreased, though the scope was increased, the GFC began to decrease at R=0÷0.5.

The reason of this phenomenon can be explained, first, with intensive formation of products of
corrosion in a crack which create wedge effect, and it leads to reduction of scope of TIC. Secondly, the
corrosion environment corrodes top of the fatigue crack which is grown up on an air, thereby reduces
concentration of tension, and thus, leads to lowering of GFC. As mechanical conditions in top of a fatigue
crack are defined by the maximum Кmax и K∆ (Nikiforchin, 1988: 3–12), then their reduction under
corrosion action of CE involves decrease in GFC.

.
♦ - air, ■ – Corrosion environment (CE),
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This trend of GFC decrease remained not only at a initial stage of tests, but also in all 
explored area, leading to the right shift of effK of rather similar chart obtained on air. These results will

well be coordinated with data works (Nikiforchin, 1988: 3–12) for low-strength steel.
Apparently, from figure 1 (dependency of GFC from effective scope CIT - effK ), at identical
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, both on air, and in the corrosion environment.
However, in the KCFF average area the impact of asymmetries of a cycle is 

significantly less, and change of R within 0.5÷0.85 did not affect GFC. Experimental 
data was described by Peris's equation (Paris et al., 1963: 528–534; Tagayev, 2002: 
99–101):

V = C (∆K)n (3)
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And here n and C are constant coefficents of medium area Keff. For obtaining 
dependence of GFC on ∆K in CE, the water environment was brought to top of 
the crack which is grown up on air according to by the technique described in 
(Romanov et al., 1986: 294; Nikiforchin, 1988: 3–1). Thus after a short time since 
the beginning of water supply in a crack, its increment decreased, though the scope 
was increased, the GFC began to decrease at R=0÷0.5.

The reason of this phenomenon can be explained, first, with intensive formation 
of products of corrosion in a crack which create wedge effect, and it leads to 
reduction of scope of TIC. Secondly, the corrosion environment corrodes top of the 
fatigue crack which is grown up on an air, thereby reduces concentration of tension, 
and thus, leads to lowering of GFC. As mechanical conditions in top of a fatigue 
crack are defined by the maximum Кmax и ∆K (Nikiforchin, 1988: 3–12), then their 
reduction under corrosion action of CE involves decrease in GFC.

From (1) we get

*effK U K   (2)

The results of tests received on air and in CE showed that increase in R leads to considerable 
change of GFC and scope of threshold coefficient of intensity of tension ( )циклмVK thth /10 11−≈∆ ,
both on air, and in the corrosion environment.

However, in the KCFF average area the impact of asymmetries of a cycle is significantly less, and
change of R within 0.5÷0.85 did not affect GFC. Experimental data was described by Peris's equation
(Paris et al., 1963: 528–534; Tagayev, 2002: 99–101):

( )nV C K  (3)

And here n and C are constant coefficents of medium area effK . For obtaining

dependence of GFC on K in CE, the water environment was brought to top of the crack which is
grown up on air according to by the technique described in (Romanov et al., 1986: 294; Nikiforchin,
1988: 3–1). Thus after a short time since the beginning of water supply in a crack, its increment
decreased, though the scope was increased, the GFC began to decrease at R=0÷0.5.

The reason of this phenomenon can be explained, first, with intensive formation of products of
corrosion in a crack which create wedge effect, and it leads to reduction of scope of TIC. Secondly, the
corrosion environment corrodes top of the fatigue crack which is grown up on an air, thereby reduces
concentration of tension, and thus, leads to lowering of GFC. As mechanical conditions in top of a fatigue
crack are defined by the maximum Кmax и K∆ (Nikiforchin, 1988: 3–12), then their reduction under
corrosion action of CE involves decrease in GFC.

.
♦ - air, ■ – Corrosion environment (CE),
Figure 1. Dependency of GFC from effective scope TIC - effK

This trend of GFC decrease remained not only at a initial stage of tests, but also in all 
explored area, leading to the right shift of effK of rather similar chart obtained on air. These results will

well be coordinated with data works (Nikiforchin, 1988: 3–12) for low-strength steel.
Apparently, from figure 1 (dependency of GFC from effective scope CIT - effK ), at identical
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♦ - air,   ■ – Corrosion environment (CE),
Figure 1. Dependency of GFC from effective scope TIC - Keff

      This trend of GFC decrease remained not only at a initial stage of tests, 
but also in all explored area, leading to the right shift of  Keff of rather similar chart 
obtained on air. These results will well be coordinated with data works (Nikiforchin, 
1988: 3–12) for low-strength steel.

Apparently, from figure 1 (dependency of GFC from effective scope CIT - ∆Keff), 
at identical values ∆Keff, SRT on air (argyle, fig. 1) is higher than in CE (a square, 
fig. 1), i.e. they do not coincide, and it confirms that circumstance that impact of 
CE on cyclic crack resistance steel is shown not only through CC (ZT), but also 
through change of morphology of top of a crack (Saidullayeva et al., 2018: 107–
111; Tagayev, 2002: 99–101; Romanov et al., 1986: 294; Nikiforchin, 1988: 3–12) 
in this case the effective scope of TIC is defined as follows
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values effK , SRT on air (argyle, fig. 1) is higher than in CE (a square, fig. 1), i.e. they do not

coincide, and it confirms that circumstance that impact of CE on cyclic crack resistance steel is shown not
only through CC (ZT), but also through change of morphology of top of a crack (Saidullayeva et al., 
2018: 107–111; Tagayev, 2002: 99–101; Romanov et al., 1986: 294; Nikiforchin, 1988: 3–12) in this case
the effective scope of TIC is defined as follows

   * *effK U K    (4)

Discussion and conclusion
And still we wanted to emphasize that material resistance in the neighborhood of crack top to

deformation and destruction is caused also by the hydrogen embrittlement (HE), which is in (Pomorsky et
al., 1977: 60), increasing resistance to shift (Nauman et al., 1959: 361–370), can lead to growth of
effective scope of TIC (Nikiforchin, 1988: 3–12) since the approximate growth of a fatigue crack in low-
strength high-plastic steel is controlled by resistance to shift (Nauman et al., 1959: 361–370).

In this regard effective scope of TIC in the corrosion environment CE is s up p o s e d to
determine by formula:

* * *effK U K    (5)

Here α - the coefficient which considers the change of morphology of top of a crack which is
determined by a technique (Nikiforchin, 1988: 3–12) and the coefficient β - has to consider other factors
influencing GFC in CE, in particular hydrogen saturation.  

With increase in level K the influence of CC (ZT) on GFC decreases, and growth of a fatigue
crack is followed by formation of the branches confirmed by metal graphic pictures of geometry of cracks
on side surfaces. It leads to a relaxation of tension on the top of a crack and to decrease in GFC (a change
of the straight lines approximating experimental data).

Thus, results of the real research show that increase in coefficient of asymmetry of a cycle leads
to considerable change of GFC and ΔК, both on air, and in the corrosion environment. The corrosion 
environment increases threshold cyclic crack resistance of steel 20GSFL at R=0÷0.5, in connection with
strengthening: a) effect of closing of cracks (U), b) change of morphology (α) and c) hardening (β) zones
of top of a fatigue crack. In this case the effective scope of TIC can be determined by formula (5).
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environment increases threshold cyclic crack resistance of steel 20GSFL at R=0÷0.5, in connection with
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Here α - the coefficient which considers the change of morphology of top of 
a crack which is determined by a technique (Nikiforchin, 1988: 3–12) and the 
coefficient β - has to consider other factors influencing GFC in CE, in particular 
hydrogen saturation.  

With increase in level ∆K the influence of CC (ZT) on GFC decreases, and 
growth of a fatigue crack is followed by formation of the branches confirmed by 
metal graphic pictures of geometry of cracks on side surfaces. It leads to a relaxation 
of tension on the top of a crack and to decrease in GFC (a change of the straight 
lines approximating experimental data).

Thus, results of the real research show that increase in coefficient of asymmetry 
of a cycle leads to considerable change of GFC and ΔК, both on air, and in the 
corrosion environment. The corrosion environment increases threshold cyclic crack 
resistance of steel 20GSFL at R=0÷0.5, in connection with strengthening: a) effect 
of closing of cracks (U), b) change of morphology (α) and c) hardening (β) zones 
of top of a fatigue crack. In this case the effective scope of TIC can be determined 
by formula (5).
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