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"Kazakhstan should become a country in which bold innovations will

receive a start in life, gain flesh and blood in scientific laboratories, in modern industries."
President of the Republic of Kazakhstan

Nursultan Nazarbayev

Annotation

The article presents the topic of additive production and the prospect of its development in the territory of
the Republic of Kazakhstan. The importance of this area is a promising and innovative. The foundations of a
theoretical study on the possibilities of introducing this production are proposed. The results of a study about our
country, which is lagging behind in the development and application of AP technology, which revealed specific
factors influencing its development are presented, and mechanisms for introducing this production based on
theoretical studies and analysis aimed at improving the future competitiveness of the economy which are
proposed. Dissociative classification of additive technologies. The classification of the basis of the basis of the
source material and the principle of its application is based on the basic priznes. The Republic of Kazakhstan is a
market for additive technologies. Appreciative Appraisal of Applied Techniques in the Republic of Kaazakhstan.
The idea is based on the base of the North—Kazakhstan state university of M. Kozybaeva on the training of
specialists in the field of additive technologies.

Key words: additive technologies, technology introduction, additive manufacturing, 3D technologies.,
Technology classification, technology training.

AHjarna

Makanana Kazakcran PecnyOnukachlHBIH — ayMmarblHZA KOCIIa  ©HIpICI  JKOHE OHBIH  JaMy
MEepPCIIEKTHBATIAPHI TaKbIPHIObI OeplireH. Byi caimaHbIH NepCHeKTHBANBI JKOHE MHHOBALMSUIBIK MaHBI3bL. by
OHIM/II eHTi3y MYMKIHIIKTEpi Typaibl TEOPHSIIBIK 3epTTey Heri3aepi ychiHblIFaH. OHBIH AaMyblHa Cep €TETiH
HaKTHl (aKTopiapibl aHBIKTAWTHIH AP TEXHOJOTMSCHIH a3ipieyne KoHe KOJIIaHyJa apTTa Kajbll OTHIPFaH
0i3/1iH eiMi3 TypalTbl 3epTTEYJICPAiH HOTHXKeNEPl YCHIHBUIBIT, 3KOHOMHUKAHBIH OoJalaK 0ocekere KaOiaeTTiTiriH
apTTBIpyFa OarbpITTalfaH TEOPMSUIBIK 3€pTTEyJiep MEH Tajjgay HeTi3iHIe OChl OHIMII €HTi3y MeXaHU3MAepi
ycoHBUTFaH. Kocma TeXHOJOTHACHIHBIH JKikTemyi OepinreH. Erep KikTeyaiH Heri3ri epekmienikrepi GacTamksl
MaTepHaAbl TaiifamaHy >XoHE OHBI KONJaHy KaruaaTel Oonbim TaObutaabl. Kocbuly TEXHOJOTHSIIAPHI
HapeiFeiHAa Kaszakcran PecryOmukacelHBIH apTTa Kaiy cebentepi aHbiKTanael. Kasakcran Pecmybnmkacerama
AIIUTHBTI TEXHOJIOTUSIHBIH Kejemeri Gap OarprrrapbiHa Oara Oepinmi. M.Ko3pibaeB areiHmarsr ConaTycTik
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KazakctaH MEMIICKETTIK YHUBCPCUTETIHIH Oa3achlHIA aJJIUTHUBTI TEXHOJOTUSIAP CalaChIHAAFbl MaMaHIapabl
Jlasipiiay OPTaNBIFBIH KYPY H/ESIChI YChIHBUI/IBI.

Tyitinai ce3mep: angWTHUBTI TEXHOJNOTHSIAP, TEXHOJOTHJIAPABI €HTI3y, anauTWBTI eHxipic, 3D
TEXHOJIOTUSLIIAP, TEXHOIOTHSLIIBIK JKIKTEY, TEXHOJIOTHSLIAP/IbI OKBITY.

AHHOTANNSA

B crarse mpeacraBneHa TeMa aJAMTUBHOTIO NMPOU3BOACTBA U MEPCIEKTUBA €r0 PAa3BUTHUS HA TEPPUTOPUU
Pecrry6mmkn  Kazaxcran. BrisiBieHo 3HaueHme naHHON cdepsl Kak IEpCIeKTUBHOW W HHHOBAIIMOHHOM.
[IpennoxeHsl OCHOBBI TEOPETHUECKOTO HCCIIEAOBAHUS O BO3MOXKHOCTAX BHEAPCHUS AAHHOTO IIPOM3BOZCTBA.
[IpuBoasiTCs pe3ynbTaThl HMCCIEAOBAHUS O HAIIeH CTpaHe, KOTOpas OTCTaeT B OCBOGHHHM WM IPHMEHECHUH
texHonoruu All, Gmaromapsi KOTOPBIM BBIABICHBI crienuduueckue (akTopsl, BIUSIONINE HA €€ Pa3BUTHE, H
MPEI0KEHbI MEXaHU3MBI BHEIPEHHS JaHHOTO IIPON3BOCTBA, OCHOBAHHBIC HA TEOPETHIECKUX HCCIICAOBAHUIX U
aHaNM3e, HalPaBJICHHBIX Ha MOBBIIICHHE OyAyIIed KOHKYPEHTOCIIOCOOHOCTH 3KOHOMHKH. JlaHa KilacCu(HUKAIS
A/JIMTUBHBIX TEXHOJIOTHH. [ 16 OCHOBHBIMH NPU3HAKAMH KJIACCU(DHKAIMN SBISIFOTCS UCIIOJIb30BaHHE UCXOJHOTO
MaTepHaja U IPUHIUIIOM ero HaHeceHHus. OnpezeneHbl NPpHUUHBI oTcTaBaHus PecrryOimuku Kasaxcran Ha pbIHKe
AJIUTHBHBIX TEXHOJIOT M. JIaHa OIICHKA NEPCICKTUBHBIM HAIIPBJICHUAM aJAUTHBHBIX TCXHOJIOTUU B Pecny6n1/11<e
Kaazaxcran. [Ipeanoxena unes cosnanus Ha 6a3e CeBepo—KazaxcTaHCKOrO TocylapCTBEHHOTO YHHBEPCUTETA
M. M. K03bl6aeBa HEHTpPA 110 IIOATOTOBKE CIICHHUAJINCTOB B obnacTtu AJJUTUBHBIX TCXHOJIOTHMH.

KaroueBble ciioBa: ANJATUBHBIC TCXHOJIOTUH, BHEAPCHUC TCXHOJIOTMHU, aJAUTUBHOEC MPONU3BOJCTBO, 3D
TEXHOJIOTHH, KJIaCCU(HUKALNS TEXHOIOTHH, 00yUYCHHE TEXHOIOTUSIM.

Introduction

As it is known, the modern pace of industrial development requires such production
technologies that minimize costs and are carried out as soon as possible. Along with new and
advanced technologies, it is impossible not to notice the rapid growth in the introduction of
additive technologies. These technologies are previously unknown production processes, in
which the principle of product design is completely different from traditional technologies, in
turn, which are based on the method of removing excess material. The use of additive
technologies implies the construction of a part by adding layer by layer until the finished
product is obtained using a digital 3D model [1-2].
The classification of additive technologies presented in several printing methods is shown
below. A distinctive feature of each method lies in the use of the source material and the
principle of its application (Table 1).

At the moment there is no area in which additive technologies would not have found
applications for themselves: engineering, medicine, aviation, power engineering and electrical
engineering [3-4].

Table 1 Classification of AT depending on the material and its condition

Material's Materials Process
condition
Liquid Polymers Jet print

Stereolithogaphy

Manufacturing layered surfacing objects
Powdery Polymers, metals, | 3D—print

ceramics Selective laser sintering

Direct laser sintering

Selective laser melting
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Solid Metals Electron— beam melting
Metals’ direct drawing
Exact laser formation

Polymers, metals, Arbitrary extrusion molding

ceramics and Layered production of objects from sheet material
compositional

materials

Authors: O.N. Goncharova, Yu.M. Berezhnoy, E.N. Bessarabov, E.A. Kadamov,
T.M. Gainutdinov, E.M. Nagopetian, V.M. Covina

American consulting company Frost & Sullivan, based on a study of the analysis of the
market of additive technologies, made a statement about the annual growth rate of the global
market of additive technologies. These figures has reached 15%. While maintaining the
growth rate at this level, the company predicts an increase in the market volume from $ 5.31
billion in 2015 to $ 21.5 billion in Fig. 1 in 2025. According to analysis, in the coming years,
the automotive industry will account for 50% of the market, aviation industry and health care.
The industries in which technologies of additive production will be used in 2025 are shown in
Figure 2.
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Figure 1 Dynamics of growth of the market of additive technologies until 2025

According to data for 2015, North America remains the largest consumer of additive
technologies in the world. The market is estimated to be promising growth from $ 2.50 billion
to $ 7.65 billion by 2025. The second largest market in Europe and the Middle East from
$ 1.9 billion to $ 7.18 billion. One of the fastest growing markets is the Asia—Pacific region.
In the period from 2015-2025 annual growth rates will amount to 18.6%, and the volume will
increase more than 5 times, from $ 1.42 billion to $ 5.56 billion in 2025. At the same time,
China will account for about 70% [5].

Leading world economies are investing heavily in the development of additive
manufacturing. So only in 2012-2013 the Department of Defense, Energy and Trade together
with the US National Science Foundation and industrial partners invested $ 30 million, the
Singapore government announced an investment of $ 403 million, the Chinese government
invests $ 240 million in research, development and commercialization of the AP technology
[6]. Examples of successful implementation can be given at the largest corporation such as
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Boeing. With the help of AT, they annually manufacture 22 thousand parts of more than 300
items for their aircraft. Since 2010, General Electric has invested about $ 1.5 billion in work
on the subject of AT and has received over the past few years 350 patents for developments in
the field of metal-powder compositions. Thus, the AP technology has made a breakthrough in
the last 30 years, thanks to the rapid improvement of electronic computing equipment and
software.
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Figure 1 Structure of growth of the market of additive technologies until 2025

Kazakhstan problems are well known. This is the lag of the engineering industries,
which are focused on the high-tech sector, unfavorable conditions for economic development,
such as a lack of investment, expensive loans, the isolation of Kazakhstan enterprises from the
global industry, and the orientation of the business to import finished products. A number of
reasons for their slow introduction into the Kazakhstan market were identified: a low level of
personal awareness of opportunities and prospects, the lack of the required number of
specialists in this field, insufficient technology maturity and economic inexpediency of mass
production compared with traditional production methods. The solution of these problems is
possible with the help of the joint efforts of young specialists from various fields of
engineering, support from management at various levels, as well as state support.

In my opinion, during the creating of 100 absolute innovations, the technologies of
additive production should be the main direction of development. According to estimates,
these technologies have the ability to increase productivity by 20-30 times, as well as
reducing the mass of the product by 50%, in turn, the use of material can reach 100%.
Indicators of environmental safety also will increase. The use of additive technologies will
allow our country to enter the stage of new industrial development.

Conclusion

Based on the above, | recommend the creation of an additive technology engineering
center on the basis of NKSU, which would have the ability to conduct a full cycle of research
on the development, implementation and implementation of additive technologies in various
industries. | consider it necessary for the university to prepare a proposal to the Ministry of
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Education and Science of the Republic of Kazakhstan on the system of end—to—end training of
specialists in the field of additive technologies on the basis of our university. The essence of
this training is in real practical activity, the result of which can be applied throughout the
entire training period, which guarantees the required level and high quality of students'
training. It is worth thinking about the development and implementation of the training
program for additive technologies, which includes the entire production process — from design
in CAD programs to the printing process itself.
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