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N E W S  of  the  National  Academy  of  Sciences  of  the  Republic  of   Kazakhstan

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.



3

ISSN 2224-5278                                                                                                                  6. 2022

«ҚР ҰҒА Хабарлары. Геология және техникалық ғылымдар сериясы».
ISSN 2518-170X (Online), 
ISSN 2224-5278 (Print)
Меншіктеуші: «Қазақстан Республикасының Ұлттық ғылым академиясы» РҚБ (Алматы қ.).
Қазақстан  Республикасының  Ақпарат  және  қоғамдық  даму  министрлiгiнің  Ақпарат  комитетінде
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© Қазақстан Республикасының Ұлттық ғылым академиясы, 2022
Типографияның мекен-жайы:  «Аруна» ЖК, Алматы қ., Мұратбаев көш., 75.

Бас редактор
ЖҰРЫНОВ Мұрат Жұрынұлы, химия ғылымдарының докторы, профессор, ҚР ҰҒА 

академигі, Қазақстан Республикасы Ұлттық Ғылым академиясының 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 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 геологоминерало
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
гических 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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Editorial chief
ZHURINOV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president 

of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of 
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary
ABSADYKOV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of 

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H = 5
E d i t o r i a l  b o a r d:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical 
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of  hydrogeology and 
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEV Geroy Zholtaevich,  (deputy editor-in-chief), doctor of geological and mineralogical 
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty, 
Kazakhstan) Н=2

SNOW Daniel,  Ph.D, associate professor, director of the labotatory of water sciences, Nebraska 
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth 
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich,  doctor of technical sciences, professor at the Nancy University 
(Nancy, France) Н=15

SHEN Ping,  Ph.D, deputy director of the Committee for Mining geology of the China geological 
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H = 6
KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor, 

academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk, 
Russia) H = 19

AGABEKOV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary 
director of the Institute of chemistry of new materials (Minsk, Belarus) H = 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H = 20
SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor, 

corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named 
after K.I. Satpayev (Almaty, Kazakhstan) Н=11

SAGINTAYEV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) 
H = 11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H = 28
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B.N. Absadykov*, B.B. Bazarbay, M.E. Isametova, A.S. Mashekova

Satbayev University, Almaty, Kazakhstan.
E-mail: b_absadykov@mail.ru

ANALYSIS OF A NEW FILAMENT MAKING MEL
 PRESSING DEVICE

Abstract. The filament for Fused Deposition Modeling technology was deve
loped in a new melt pressure pressing device using metal-polymer composite 
material.

Phase analysis of metal-polymer composite material was carried out by X-ray 
diffraction. The material was subjected to XRD analysis in the 2θ, 3–90° range, 
and in Cu Kα radiation at 1.5408 Å and a pitch of 0.02° on a Rigaku MiniFlex. 
Thermogravimetric analysis was carried out in a Perkin Elmer Pyris instrument 
at a temperature range of 0 °C – 512.6 °C under a nitrogen atmosphere of 40 mL/
min by volume.

It was studied at what temperature the heaters in this device should be 
maintained. In addition, it was found that the metal powders contained in the 
metal-polymer composite material can be changed to adhesive powders by 
mechanical compression under a pressure of 18 MPa. The research was carried 
out under the grant No. AP08857034.

Key words. New press device, XRD analysis, Thermogravimetric analysis, 
filament.



7

ISSN 2224-5278                                                                                                    4. 2022

Б.Н. Абсадыков*, Б.Б. Базарбай, М.Е. Исаметова, А.С. Мәшекова

Сәтбаев Университеті, Алматы, Қазақстан.
E-mail: b_absadykov@mail.ru

ЕРІТІНДІДЕН ҚҰРЫЛҒАН ЖІП АЛУ ҮШІН ЖАҢА 
ЭКСТРУЗИЯЛЫҚ ПРЕСТІ ТАЛДАУ

Аннотация. Тұндыруды модельдеу технологиясына арналған жіп ме
талл полимерлік композиттік материалды қолдана отырып, балқыманы 
қысыммен басатын жаңа құрылғыда жасалды.

Металл-полимерлі композитік материалдың фазалық талдауын рент
гендік дифракциямен жүргізілді. Материалды  2θ, 3–90° диапазонында, 
және Cu Kα сәулесінде 1,5408 Å, және қадамы 0,02° болатын Rigaku 
MiniFlex құрылғысында XRD анализы жүргізілді. Термогравиметриялық 
талдау 0°C – 512,6°C температура аралығында көлемі бойынша 40 мл/
мин азот атмосферасында  Perkin Elmer Pyris құралында жүргізілді.

Бұл құрылғыдағы қыздырғыштардың қандай температурада болатынын 
қарастырылды. Атап айтсақ, шнек бойымен балқытылып ағылған  поли
мер (құрамында метал ұнтақтары бар) үш қыздырғыш зонасынан өтіп 
(қыздырғыштардың қуаты 8,4 кВт), яғни үш зонада үш түрлі температурадан 
өтіп, (180°C, 200°C, 220°C градустарда қыздырылып) полимер жеткілікті 
балқиды, және арнайы жасалған камераға жиналады. Камерадағы жинал
ған материал суып қалмау үшін, камераны да сыртынан 220°C градус тем
пературасымен қыздыру операциясы жүргізіледі. Сонымен қатар металл-
полимерлі композиттік материалдың құрамындағы металл ұнтақтарын 
механикалық 18 МПа қысымен қысу арқылы адгезиялық ұнтақтарға 
ауыстыруға болатынын анықталды. 

Зерттеу № AP08857034 гранты аясында жүргізілді.
Түйін  сөздер.  Жаңа пресс құрылғы, XRD анализы, Термогравиметри-

ялық талдау, филамент.
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АНАЛИЗ НОВОГО ЭКСТРУЗИОННОГО ПРЕССА ДЛЯ 
ФОРМОВАНИЯ НИТЕЙ ИЗ РАСПЛАВА

Аннотация. Нить для технологии Fused Deposition Modeling была 
разработана в новом устройстве прессования под давлением расплава с 
использованием металлополимерного композитного материала.

Фазовый анализ металлополимерного композиционного материала 
проводили методом рентгеноструктурного анализа. Материал подвергали 
рентгенофазовому анализу в диапазоне 2θ, 3–90° и в Cu Kα-излучении при 
1,5408 Å и шаге 0,02° на приборе Rigaku MiniFlex. Термогравиметрический 
анализ проводили на приборе Perkin Elmer Pyris в интервале температур от 
0 °С до 512,6°С в атмосфере азота с объемной скоростью 40 мл/мин.

Рассматривалось, при какой температуре функционируют нагреватели 
в данном устройстве. В частности, полимер (содержащий металлические 
порошки), расплавленный по шнеку, проходит через три зоны нагревания 
(мощность нагревателей 8,4 кВт), то есть в трех зонах с тремя различными 
температурами (нагревается при значениях 180°C, 200°C, 220°C) и 
собирается в специально предназначенную камеру. Чтобы собранный в 
камере материал не остыл, камеру также следует прогреть снаружи при 
температуре 220°C. Установлено также, что металлические порошки, 
содержащиеся в металлополимерном композитном материале, могут быть 
заменены на адгезионные порошки путем сжатия механическим давлением 
18 МПа. Исследование проводилось в рамках гранта № AP08857034.

Ключевые слова: новое пресс-устройство, рентгеноструктурный 
анализ, термогравиметрический анализ, филамент.

Introduction. Production development is based on the use of advanced 
technologies. 10 main technologies are identified in the data source (Michaeli 
et al., 1991:05, Roshchupkin et al., 2020, Bazlov et al., 1996). Among these 
ten technologies, additive and MIM technologies take the first place. However, 
due to the presence of many disadvantages in the use of MIM technology, there 
are several limitations (Korotchenkoa et al., 2004, Roshchupkin et al., 2020). 
MIM technology has two main methods in use, one based on a combination of 
thermoplastic molding technology and conventional powder metallurgy (Stranoa 
et al., 2019, Abdel-Ghany et al., 2015). In classical powder metallurgy, steel 
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powders are pressed into a mold under a certain pressure and baked at a high 
temperature (about 1300°C) (Ren et al., 2017, Raza et al., 2013, Banerjee et al., 
2012). Powdered materials only coalesce during cooking, when bulk diffusion 
occurs. In MIM technology, the polymer is used to hold the steel powders or as 
a binder. 

There are enough new technologies for making complex products, one 
of which is additive technology (Masood et al., 2004, Naksoo et al., 2006). 
Additive technology means pressing the product layer by layer (Tingrui et al., 
doi.org/10.1177/8756087916649006). Additive technology is divided into many 
methods. In recent times, interest in the field of printing products on 3D printers 
using metal-polymer composite materials has been growing in the world (Matula 
et al., 2018, Xiaokang et al., doi: 10.1039/c7ra11271h.).  

Currently, scientists are thinking of finding a low-cost alternative to selective 
laser melting (SLM) technology, which starts at $1 million per product, based 
on solving two main problems (Chepchurov et al., 2019, Rauwendaal, 2013). 
SLM technology is based on combining metal powders to obtain a product, but 
products made using this technology are very expensive. This means that the 
development of additive technology is inhibited (Paul et al., Williams et al., 
2010, Aboulkas et al., 2010).

However, our research group has made sure that it is possible to create a 
complex product with metal-polymer material using Fused Deposition 
Modeling technology. Therefore, we have come up with a new method of fusion 
compression, and the filament obtained by this method can be manufactured 
using Fused Deposition Modeling technology.

The main purpose of this article is to study the structure of molten metal-
polymer material and to develop a new press device in the process of bringing 
metal powders closer to each other, i.e. adhesion. 

Experimental. Description of the material. In this research, metal polymer 
composite material was used. Ready-made raw materials containing stainless 
steel powders and polymers as a binder were used. Stainless steel brand 316L.

Phase analysis of the material was carried out by X-ray diffraction. XRD 
analysis of the material was carried out on a Rigaku MiniFlex with a 2θ range 
of 3–90° and a Cu Kα beam of 1.5408 Å and a pitch of 0.02°. In addition, we 
used a scanning electron microscope (SEM Zeiss Crossbeam 540) to study the 
structure and internal process of the metal-polymer composite, and we selected 
an electron working energy of 5 kV.

Melting point analysis. A thermogravimetric analysis of the required 
temperature was carried out in order to give the melting parameter of the metal-
polymer composite material in a special device prepared for making filament, 
and to prevent the material from freezing in a special back pressure chamber. 
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The temperature range was 0°C – 512.6°C in a nitrogen atmosphere at 40 mL/
min by volume on a Perkin Elmer Pyris instrument. The heating rate is 10°C /
min. 

Melt pressure pressing device. During the design of the device for making 
filament from metal-polymer composite material, the main geometric parameters 
of the barrel were determined and 48 drawings were prepared.

Basic parameters of the extruder
Screw diameter Ds=30 mm
The length of the screw is L=565 mm
Transmission area Lf=0.25L=0.25x565=141 mm
Compression area Lp=0.35L=0.35x565=175 mm
Dosing area Ld=160 mm
According to this device, we put our metal-polymer composite material into 

the hopper, the material goes into the first heating zone. We placed the auger for 
the purpose of conveying, mixing and giving certain pressure to the materials.

Figure 1 - Sketch of a new filament press machine

We rotate the auger with a gear motor with a power of 7.5 kW, and the rotation 
speed of the auger is 0-250 rpm. The molten polymer (containing metal powders) 
flowing along the screw passes through three heating zones (the power of the 
heaters is 8.4 kW), that is, it passes through three different temperatures in three 
zones (heated at 180°C, 200°C, 220°C) and the polymer melts sufficiently, and is 
collected in a specially designed chamber. In order for the collected material in 
the chamber not to cool down, the chamber is also heated from the outside with 
a temperature of 220°C. We compress the collected material with a hydraulic 
pressure of 18 MPa using the reverse pressure method, and get a filament with a 
diameter of 2 mm.
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Figure 2 - Press form

The reason for using the matrix shown in Figure 2 is that with this matrix, 
there is no material residue inside the chamber, and we obtain adhesive powders 
in a matrix with an angle of 30° during the compression period from a hydraulic 
pressure of 18 MPa.

Results and Discussion. Materials characterization results. The 
arrangement of atoms was determined as a result of XRD analysis. Since the 
polymer peak was not detected, we shot in steps of 0.02°, and the polymer peak 
began to appear from this step. (Figure 3) Fe-Cr-Ni austenitic alloy began to be 
observed at sharp peaks of 2θ = 44.65°, 64.98°, 82.30°, 98.88°, and 116.31°. The 
percentage of metal elements in the composition is shown in table 1.

Table 1 is the percentage of metal elements in the metal-polymer composite 
material

C Cr Ni Mo Mn Si Fe
≤0.03 16.0-18.0 10.0-14.0 2.0-3.0 ≤2.0 ≤1.0 Bal.

Figure 3 - X-ray result in the range of 2θ, 10-90°
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As a result of the SEM analysis, we found that the size of the metal powders 
in the metal-polymer composite material is 7-3 μm. Also, as shown in Figure 3, 
the polymer length of chemical elements was removed and the elements were 
analyzed individually according to their percentage.

 

 
 Figure 4 - Analysis of chemical elements using a scanning electron microscope

As a result of the analysis, we found out that it is possible to eliminate or 
reduce the number of black lines, i.e. dislocations in Figure 4, by bringing the 
metal powders closer to each other under high mechanical pressure during the 
production of each filament.

Melting point analysis results. A material with a low melting point in the 
composition of the metal-polymer composite, that is, the polymer, melts first. 
As the material in the metal-polymer material is removed, the overall weight is 
reduced. melting of the polymer and loss of mass were determined during the 
melting point analysis. As shown in Figure 5, we consider the peak of weight 
loss as the peak of the beginning of the main process.

Figure 5 - Thermogravimetric analysis
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The endothermic process was determined as 166.7°C, 396.8°C, 471.2°C, 
514.6°C, 766.8°C. Paraffin, polypropylene and stearic acid, which are part of 
the polymer, decompose between 190-600°C. Between the temperature of 160-
200°C, the thermal effect increases, and at 354-410°C, this process increases. As 
a result, 9.7% lost weight.

Figure 6 – Zone of heaters

In the extruder of the new filament machine (Figure 6), the temperatures of 
the 3 burners are between 180°C, 200°C, 220°C, sufficient to melt the metal-
polymer material.

Results of the melt press machine. There are many parameters that affect 
the melt compression process. It is considered important to bring the parameters 
to the desired index and to connect them with each other. In the melt pressing 
method, the speed of the material must be constant from start to finish. If the 
material feed rate is constant, it is important that after the first batch of material, 
the second batch of material passes through the three different melting zones 
along the screw at the same speed. The general structure is shown in Figure 7.

Figure 7 - Melt pressure pressing device
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The screw speed was controlled in 20 rpm increments up to 120 rpm, with the 
extruder operating at each speed for approximately five minutes. To determine 
the influence of the mold design, that is, the size of the opening, on the pressure 
in the extrudate, we used sections of the opening with a diameter of 5 to 10 mm.

Conclusion. In this work, new technological studies of filament production 
from metal-polymer composite material in a new melt pressure pressing device 
were carried out. The device was designed taking into account the structure and 
melting point of the material. Also, if the speed of the auger is high, the structure 
of the material changes due to the addition of additional temperature due to the 
friction of the material. For this reason, the additional temperature caused by the 
rotation of the screw at high speed was also considered. At the same time, if the 
size of the steel powder is the same, it will cause the polymer to spread more 
evenly. This means that the method of adhesion between powders is performed.

Acknowledgments. This research was supported by the research grants 
AP08857034 «Development of a new design of a pressing equipment and a 
chamber with a gas-dynamic installation with program control for the manufacture 
of additive technology of high-quality products» from the Ministry of Education 
and Science of the Republic of Kazakhstan for 2020-2022». 

Information about the authors:
Absadykov Bakhyt Narikbayevich – Doctor of Technical Sciences, 

Professor, the Corresponding member of National Academy of Sciences of the 
Republic of Kazakhstan, Satbayev University, Almaty, Republic of Kazakhstan, 
E-mail: b_absadykov@mail.ru, ORCID: https://orcid.org/0000-0001-7829-
0958;

Bazarbay Bauyrzhan – Doctoral Student, Satbayev University, Almaty, 
Republic of Kazakhstan, E-mail: bauyrzhan_4@mail.ru, ORCID: https://orcid.
org/0000-0002-7387-1654;

Isametova Madina - Candidate of technical sciences, Associate Professor, 
Satbayev University, Almaty, Republic of Kazakhstan, Е-mail: isametova69@
mail.ru, ORCID: https://orcid.org/0000-0003-4630-271X;

Mashekova Aiym Serikovna - Mast. of Tech., Researcher, Satbayev 
University, Almaty, Republic of Kazakhstan, Е-mail: ms.mashekova@gmail.
com, ORCID: https://orcid.org/0000-0001-9260-2129.

REFERENCES
Abdel-Ghany W.E., Ebeid S.J., and Fikry I., Effect of Geometry and Rotational Speed on the 

Axial Pressure Profile of a Single Screw Extrusion IJISET - International Journal of Innovative 
Science, Engineering & Technology, Vol. 2 Issue 1, January 2015.

Aboulkas A., Elharfi K., Bouadili A., Thermal degradation behaviors of polyethylene and 
polypropylene, Pyrolysis kinetics and mechanisms, Energy Convers Manage, 51, 2010, 1363–9.



15

ISSN 2224-5278                                                                                                    4. 2022

Bazlov V.A., Mamuladze T.Z., Kharitonov K.N., Efimenko M.V., Golenkov O.I., Capabilities 
injection molding of metal powders (MIM – metal injection molding) the production of medical 
products International Journal of Applied and fundamental research ISSN 1996-3955. 

Banerjee S., Joens C.J., Debinding and sintering of metal injection molding (MIM) 
components, Handb. met. inject. molding., 2012, 133-80.  

Chepchurov M.S., Lyubimiy N.S., Chetverikov B.S., Zubenko I.N., Odobesko I.A., 
Implementation of the method of additive printing with thermoplastics using two-component 
printing mixture Additive Fabrication Technology. 2019.1(1).  

Korotchenkoa A.Yu., Khilkova D.E., Tverskoya M.V., and Khilkova A.A., Use of additive 
technologies for metal injection molding Engineering Solid Mechanics 8, 2020, 143-150.

Masood S.H., Song W.Q., Development of new metal / polymer materials for rapid tooling 
using Fused deposition modeling, Materials and Design 25, 2004,  587-594.

Matula G., Tomiczek B., Krol´ M., Szatkowska A., Sotomayor M.E., Application of thermal 
analysis in the selection of polymer components used as a binder for metal injection moulding of 
Co–Cr–Mo alloy powder, J Therm. Anal. Calorim., 134, 2018, 391-9.  

Michaeli W., Bielzer R., Metal injection molding. Shaping sintered metal parts, Adv. Mater. 
1991, 5, 260–262.

Naksoo Kim, Hongbum Kim and Jaewook Lee1, Numerical analysis of internal flow and 
mixing performance in polymer extruder I: single screw element Korea-Australia Rheology 
Journal Vol. 18, No. 3, September 2006 pp. 143-151.

Paul Ewart, Metal Powder Injection Moulding, Research and Industry. A review and 
assessment of MIM as a commercial process and the barriers to successful manufacture.

Roshchupkin S.I., Golovin V.I., Kolesov A.G. and Tarakhovskiy A.Yu., Extruder for 
the production of metal-polymer filament for additive technologies  Materials Science and 
Engineering 971, 2020, 022009 IOP Publishing doi:10.1088/1757-899X/971/2/022009.

Roshchupkin S.I., Golovin V.I., Kolesov A.G. and Tarakhovskiy A.Yu., Extruder for 
the production of metal-polymer filament for additive technologies Materials Science and 
Engineering 971, 2020, 022009 IOP Publishing doi:10.1088/1757-899X/971/2/022009.

Ren L., Zhou X., Song Z., Zhao C., Liu Q., Xue J., et al., Process parameter optimization of 
extrusion-based 3D metal printing utilizing PW-LDPE-SA binder system, Materials (Basel), 10,  
2017, 305–29.  

Raza M.R., Ahmad F., Omar M.A., German R.M., Muhsan A.S., Role of debinding to control 
mechanical properties of powder injection molded 316 L stainless steel, Adv. Mater. Res., 699, 
2013, 875–82.

Rauwendaal C., Polymer Extrusion, Munich: Hanser, 2013.
Stranoa M., Rane K., Vangosa F., Landro L., Extrusion of metal powder-polymer mixtures: 

Melt rheology and process stability, Journal of Materials Processing Technology, Volume 273, 
2019. doi: 10.1016 / j.jmatprotec .2019.116250. 

 Tingrui Fu1, Barry Haworth1 and Leno Mascia1, Analysis of process parameters related 
to the single screw extrusion of recycled polypropylene blends by using design of experiments 
Journal of Plastics Film & Sheeting doi.org/10.1177/8756087916649006. 

Williams N., Parmatech, the MIM industries first commercial producer, and still going strong. 
Powder Injection Moulding International, 2010. 4(2).

Xiaokang Yan, Liang Hao, Wei Xiong and Danna Tang, Research on influencing factors and 
its optimization of metal powder injection molding without mold via an innovative 3D printing 
method RSC Advances DOI: 10.1039/c7ra11271h.



252

N E W S  of  the  National  Academy  of  Sciences  of  the  Republic  of   Kazakhstan

CONTENTS-МАЗМҰНЫ-СОДЕРЖАНИЕ

B.N. Absadykov, B.B. Bazarbay, M.E. Isametova, A.S. Mashekova
ANALYSIS OF A NEW FILAMENT MAKING MEL PRESSING DEVICE...6

A.I. Ananin, Z.K. Tungushbayeva, G.T. Nurshaiykova, G.Zh. Kalelova 
TOP-DOWN CUT-AND-FILL MINING METHOD AT THE 
PERVOMAYSKIY DEPOSIT OF THE DONSKOY MINING AND
BENEFICIATION PLANT................................................................................16

N. Amirgaliyev, M. Askarova, R. Kulbekova, L. Ismukhanova, 
A. Madibekov
MONITORING OF ACCUMULATION OF POLYCHLORINATED 
BIPHENYLS IN THE SNOW COVER IN THE ALMATY
AGGLOMERATION........................................................................................28

N. Berdikul, K. Akmalaiuly
FINE-GRAINED CONCRETE USING MINERAL AND CHEMICAL 
ADDITIVES......................................................................................................44

A. Donayev, A. Kolesnikov, Sh. Shapalov, B. Sapargaliyeva, G. Ivakhniyuk
STUDIES OF WASTE FROM THE MINING AND METALLURGICAL 
INDUSTRY, WITH THE DETERMINATION OF ITS IMPACT ON THE 
LIFE OF THE POPULATION..........................................................................55

T. Ibrayev, M. Li, N. Bakbergenov, P. Panenka, A. Batyrbayeva
PROBLEMS OF THE USE OF WATER RESOURCES AND THE WAYS
OF THEIR SOLUTION IN KAZAKHSTAN...................................................69

R.S. Ibrahimov, A.A. Quliyev, A.K. Abasov, Sh.O. Bahshaliyeva, 
A.V. Sharifova, Z.R. Ibrahimov
STRENGTHENING OF THE WORKING SURFACE OF THE ROD 
CLUTCH OF A DEEP PUMP UNIT OPERATING IN VARIOUS
OPERATING CONDITIONS............................................................................81

E.Kh. Iskandarov, Sh.A. Baghirov
ANALYTICAL AND WAVE-DEPRESSION METHODS OF ELIMINATION
OF THE ONSET OF HYDRATION IN SUBSEA GAS PIPELINES..............96



253

ISSN 2224-5278                                                                                                    4. 2022

A. Sh.Kanbetov, M.Z. Muldakhmetov, D.K. Kulbatyrov,
A.K. Shakhmanova, A.A. Abilgaziyeva
STUDY OF HEAVY METALS AND ARSENIC CONTENT IN SOILS 
OF THE COASTAL ZONE OF THE CASPIAN SEA OF THE 
KAZAKHSTAN SECTOR..............................................................................109

Z. Katrenov, A. Abetov, Z. Meng, T. Jiang
MODERN SEISMIC ACQUISITION METHODS BASED ON 
COMPRESSIVE SENSING, SIMULTANEOUS SOURCE RECORDING
AND COMPRESSIVE RECONSTRUCTION...............................................122

A.K. Kurbаniyazov, T.T. Barakbaev, N.S. Sambaev, A.S. Izhitskiy, 
N.K. Kurbаniyazov
THE EFFECT OF SYRDARYA RIVER RUNOFF ON THE ECOLOGICAL
STATE OF WATERS THE SMALL ARAL SEA............................................136

Zh. Moldasheva, K. Orazbayeva, Zh. Abdugulova, B. Utenova, 
Sh. Kodanova
METHOD OF DEVELOPING MODELS OF CHEMICAL AND 
TECHNOLOGICAL SYSTEMS OF OIL REFINING UNDER 
UNCERTAINTY..............................................................................................152

B.R. Rakishev, M.M. Mataev, Zh.S. Kenzhetaev, K.S. Togizov,
A.Kh. Shampikova
INNOVATIVE METHODS FOR RESTORING FILTRATION 
CHARACTERISTICS OF BOREHOLE URANIUM ORES
IN KAZAKHSTAN'S FIELDS........................................................................171

V.A. Smolyar, O.L. Miroshnichenko, L.Y. Trushel, E.V. Sotnikov, 
V.M. Mirlas
STRUCTURE OF THE INFORMATION SYSTEM OF KAZAKHSTAN 
FRESH GROUNDWATER RESOURCES.....................................................182

L.N. Yesmakhanova, S.A. Orynbayev, M. Zhankuanyshev, P. Komada
AUTOMATIC CONTROL SYSTEM OF A GAS-PUMPING UNIT.............199



254

N E W S  of  the  National  Academy  of  Sciences  of  the  Republic  of   Kazakhstan

Tulegulov A.D., Yergaliyev D.S., Karipbaev S.Zh., Bazhaev N.A., 
Zuev D.V., Adilkhanov Ye.G.
MODERN METHODS OF GYROSCOPIC ORIENTATION OF MINE 
WORKINGS.......................................................................................................213

T. Ustabaev, M. Mirdadayev, N. Balgabaev, I. Kudaibergenova, 
B. Amanbayeva
RESEARCH OF THE GEOLOGICAL CONDITIONS OF THE PASTURE 
TERRITORIES OF THE ZHAMBYL REGION FOR THE PURPOSE 
OF DESALINATION MINERALIZED GROUNDWATER..........................227

K.T. Sherov, B.S.  Donenbayev, M.R. Sikhimbayev, I.S. Kuanov, 
G.D. Tazhenova 
THE RESEARCH OF CIRCULAR SAW BLADE STABILITY STATE 
FOR THERMAL FRICTIONAL CUTTING BY THE METHOD OF 
CALCULATION IN THE FORM OF A HINGELESS 
CIRCULAR ARCH.........................................................................................240



Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see 
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan 
implies that the described work has not been published previously (except in the form of an 
abstract or as part of a published lecture or academic thesis or as an electronic preprint, see http://
www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere, 
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities 
where the work was carried out, and that, if accepted, it will not be published elsewhere in the 
same form, in English or in any other language, including electronically without the written 
consent of the copyright-holder.  In particular, translations into English of papers already 
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, 
fraudulent data, incorrect interpretation of other works, incorrect citations, etc. The National 
Academy of Sciences of the Republic of Kazakhstan follows the Code of Conduct of the 
Committee on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving 
Cases of Suspected Misconduct (http://publicationethics.org/files/u2/New_Code.pdf). To verify 
originality, your article may be checked by the Cross Check originality detection service http://
www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide 
corrections, clarifications, retractions and apologies when needed. All authors of a paper should 
have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant published 
works which are not yet cited. Reviewed articles should be treated confidentially. The reviewers 
will be chosen in such a way that there is no conflict of interests with respect to the research, the 
authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they 
will only accept a paper when reasonably certain. They will preserve anonymity of reviewers and 
promote publication of corrections, clarifications, retractions and apologies when needed. The 
acceptance of a paper automatically implies the copyright transfer to the National Academy of 
Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan 
will monitor and safeguard publishing ethics.

Правила оформления статьи для публикации в журнале смотреть на сайтах:
www:nauka-nanrk.kz

http://www.geolog-technical.kz/index.php/en/
ISSN 2518-170X (Online), 

ISSN 2224-5278 (Print)

Директор отдела издания научных журналов НАН РК А. Ботанқызы
Заместитель директор отдела издания научных журналов НАН РК Р. Жәлиқызы 

Редакторы: М.С. Ахметова,  Д.С. Аленов 
Верстка на компьютере Г.Д.Жадыранова

Подписано в печать 25.07.2022.
Формат 70х901/16. Бумага офсетная. Печать – ризограф.

15,5 п.л. Тираж 300. Заказ 4.

Национальная академия наук РК
050010, Алматы, ул. Шевченко, 28, т. 272-13-19




