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The use of CNC machines in the production of Iskander-M ballistic missile system
January 2025


The information presented in this note is part of a larger study of the supply chain for the production of the Russian Iskander-M ballistic missile, conducted by Ukrainian experts in cooperation with foreign partners.  


Computer numerical control (CNC) machines are one the most advanced types of industrial equipment on the global market. Due to their precision, efficiency, and full automation, CNC machines are widely used in the military industry, including to produce Russian conventional weaponry and military equipment employed in the territory of Ukraine.[footnoteRef:2] [2:  https://reb.org.ua/en/reporting/cnc-machinery-20-curtailing-russias-military-production-62ggk2; https://c4ads.org/reports/war-machine/; https://kse.ua/about-the-school/news/challenges-of-export-controls-enforcement-how-russia-continues-to-import-components-for-its-military-production/ ] 


In particular, foreign CNC equipment is actively involved in the production of Russian ballistic missiles, namely 9M723 missile for Iskander-M ballistic missile system, which causes significant damage to Ukraine and its infrastructure, due to the difficulty of intercepting this type of weapon.[footnoteRef:3] [3:  https://assets-global.website-files.com/65ca33870401867f9de42990/65d85b88de8fba03ae83ea46_Rhodus.%20How%20Russia%20makes%20missiles.pdf ] 


The use of CNC equipment in the production of Iskander missiles

According to numerous open sources, namely DIU's War & Sanctions portal, tender procurement, and public job announcements, at least 12 manufacturers and developers involved in the production of 9M723 ballistic missile use foreign CNC machines, including equipment of the following Western and Western-allied companies Agie Charmilles (Switzerland), DMG Mori, Walter Maschinenbau (Germany), Aman, Baofeng (PRC), Sodick (Japan), Accuway (Taiwan), Comagrav (Czech Republic), Romi S.A. (Brazil), Trens SK (Slovakia), Тарсо (USA), Hwacheon (Republic of Korea), etc.[footnoteRef:4] [4:  More information about the use and needs of CNC machines by manufacturers and developers of the 9M723 missile for Iskander-M complex is provided in Annex 1; more information about foreign manufacturers of CNC machines identified at the production facilities of Russian plants involved in the production of components for the 9M723 missile for Iskander-M complex is provided in Annex 2.] 


Representatives of the expert community interviewed by the ESCU have different views on the importance of using foreign CNC equipment in the production of the Russian Iskander missile. While none of the interviewed experts denied the use of CNC machines by the manufacturers of the 9M723 missile, or the fact that such equipment contributes to increased precision and expanded production capabilities, some experts believe that the production of the missile is not critically dependent on high-precision machines, as the missile was developed in the Soviet Union and can be produced on domestic equipment.

Indeed, the development of Iskander-M began during the Soviet period, with its adoption into service taking place in 2006. In the same year, a decision was made to start serial production of the 9M723 missiles for the Iskander-M complex at the Votkinsk plant.[footnoteRef:5] However, the outdated and worn-out equipment at this plant, as well as its workload with two other major missile projects, Topol-M and Bulava, prevented Russia from implementation of its plan to equip at least five missile brigades with a total of 60 Iskander systems during 2007-2015.[footnoteRef:6]  [5:  TIN: 1828020110; The enterprise is sanctioned by the US, EU, UK, Japan, Switzerland, Ukraine; https://war-sanctions.gur.gov.ua/en/sanctions/companies/5109]  [6:  As of 2009, almost 80% of the Votkinsk plant's equipment was outdated, and about 58% had expired.] 


To solve this problem, in 2009, the Russian government initiated a program of modernization and re-equipment of the Votkinsk plant, which included the purchase of a significant part of the equipment from foreign manufacturers. 

Out of the planned RUB 314.34 million in modernization costs, 46.3% (or RUB 145.64 million) was spent on importing foreign CNC equipment of the following brands: Strojtios, TOS Varnsdorf (Czechia), Hermle, Trumpf (Germany), EMCO, Fronius (Austria), Struers, Triventek (Denmark), Transmille (UK), Innov-X Systems (US).[footnoteRef:7] Therefore, the dependence on foreign equipment during the modernization of the production facilities of the main manufacturer of 9M723 missiles was significant. [7:  Moscow Defense Brief, № 2, 2010] 


Current access of Iskander-M manufacturers to foreign CNC equipment

During 2024 and early 2025, the state of the production capacity of the Russian MIC has been at a similar level to 2009. The production capacity of the Russian MIC is operating at a record high of 84%.[footnoteRef:8] 63-65% of all Russian capital equipment in the military and related industries is worn out, which is also confirmed by former employees of Russian enterprises involved in the production of components for Iskander-M.[footnoteRef:9] Most foreign CNC machines mentioned above were purchased by the companies involved in the production of 9M723 missiles before the full-scale invasion of Ukraine. Yet, Russia remains 70-90% dependent on imports of CNC machines, and the ongoing rearmament phase is driving an even greater demand for this technology. New CNC machines are crucial for expanding Russia's military production capacity, while the original components and consumables are essential for maintaining the CNC machines already in use at Russian facilities. [8:  https://www.gazeta.ru/business/news/2024/06/04/23173315.shtml]  [9:  https://loc-tech.ru/novosti/rossiya-perezapuskaet-federalnyj-proekt-po-razvitiyu-stankoinstrumentalnoj-otrasli/ ] 


Due to the limited information available on current Russian tender procurements, especially within the framework of defense procurement orders, it is difficult to say what equipment Iskander-M manufacturers were directly receiving during the full-scale invasion. But even with such data limitations, one can find in open source cases where foreign machines and related components were acquired by the Research and Production Corporation “Design Bureau of Mechanical Engineering”, the main developer and manufacturer of 9M723 ballistic missiles, as late as in March 2022. In turn, Federal State Unitary Enterprise “Federal Center for Dual Technologies Soyuz”, the developer of the engine launcher, solid fuel and charge design for the Iskander, procured foreign CNC equipment in May 2022.

An analysis of publicly available trade records also indicates that Russian demand for foreign CNC machines and components for their maintenance remains unchanged. Between January 2023 and July 2024, more than 22 thousand CNC machines worth more than USD 4.16 billion were delivered to Russia.[footnoteRef:10] The exports of components and consumables for such equipment over the same period reached USD 1.1 billion and USD 12.8 billion, respectively.[footnoteRef:11] [10:  According to commercially available trade records.]  [11:  According to commercially available trade records.] 


Due to the tightening of Western sanctions, Russian military plants have reoriented towards the supplies of CNC equipment from the PRC. China is currently accounting for 80-90% Russian demand, exporting equipment produced in Western and Western-allied states via its network of interlocutors, machines manufactured in the Chinese territory by the subsidiaries of Western brands as well as products of Chinese producers which use intensively their access to Western R&D, software, components to fill the gap in the Russian market.[footnoteRef:12] [12:  https://reb.org.ua/en/reporting/zapasnii-variant-dlya-agresora-novii-zvit-reb-pro-rol-kitayu-u-zberezenni-dostupu-rosiyi-do-kriticno-vazlivogo-promislovogo-obladnannya-v2qm62 ] 


Despite the PRC being the biggest supplier of CNC machines and related components to Russia, members of the sanctions coalition are not still in full control over their supply chains and exports. For example, during 2023 and the first 7 months of 2024, Russia received more than 10 thousand CNC machines with a total value of more than USD 405 million, as well as more than USD 1.1 billion worth of related components and consumables produced by EU member states (with the majority split between Italy and Germany).

In addition, at least 57 machine tools worth more than USD 26.5 million and USD 9.5 million worth of components and consumables imported by Russia (mainly through intermediaries) during the same period of time were manufactured by third-country subsidiaries of well-known European brands, including Emag, Huron Graffenstaden, Trumpf, DMG Mori, Chiron, Grob, Siemens, Schneider Electric, Heidenhain, Sandvik Coromant, etc.[footnoteRef:13] [13:  According to commercially available trade records.] 


Recommendations 

a. Terminate the transfer of R&D, technology, components to Chinese manufacturers of CNC equipment that export their product to Russia, namely Russian military-industrial enterprises. 

b. Oblige Western manufacturers of CNC equipment and related components to thoroughly vet their Chinese customers and terminate or freeze cooperation with those doing business with Russia.

c. Oblige Western manufacturers to conduct their own or independent regular (quarterly) audits of their products entering the Russian market, investigate all cases of such entry, and report on the basis of the audits to the competent authorities, as well as to their shareholders and distribution networks.

d. Prohibit the export, re-export and transit through Russian territory of Western components, raw materials, software to Russia as part of a final product manufactured in a third country. This primarily concerns Western-made CNC control units, which are used in most Chinese machine tools that enter Russia.

Annex 1: Developers and manufacturers of the 9M723 ballistic missile for the Iskander-M complex, identified as users of foreign CNC machines

	Company name and TIN
	Description of the involvement in the production of the 9M723 ballistic missile Iskander-M
	Evidence of the use of existing CNC machines and the need for new ones

	Scientific and Production Association of Electromechanics JSC (TIN: 7415044181)[footnoteRef:14] [14:  https://bit.ly/4eYCU6x ] 

	Manufacturer of three-axis gyroscopic stabilisers and angular velocity sensor units for the control system of launch vehicles, including Iskander-M.[footnoteRef:15] [15:  https://bit.ly/4gixy79; http://npomash.ru/press/ru/podrobnee160713.htm?l=0; https://rufor.org/showthread.php?t=15852;  https://bit.ly/4glg7mh] 

	Items of tender procurement: 
· in 2016, components for the modernization of the Hauser M5 CNC machine made in Switzerland;[footnoteRef:16] [16:  https://bit.ly/49rLXMa; https://www.machinedeal.com/ru/jig-borers-horizontal/m5-1585776/] 

· in 2022, consulting and methodological services on the use of Esprit software used for programming CNC machines.[footnoteRef:17] [17:  https://espritcam.hexagon.com/ru-ru; https://espritcam.hexagon.com/ru-ru/info/pochemu-esprit?pageSource=%D0%93%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F; https://rostender.info/tender/30554670439] 


	M.F. Stelmakh Scientific and Research Institute Polyus JSC (TIN: 7728816598)
	Developer of the 9B918 inertial measurement unit for 9M723 Iskander-M ballistic missiles; manufacturer of homing heads for 9M723 Iskander-M ballistic missiles; since 2012, serial manufacturer of MT 401M gyroscopes for Iskanders.[footnoteRef:18] [18:  https://war-sanctions.gur.gov.ua/en/tools/company/149; https://www.e-disclosure.ru/portal/FileLoad.ashx?Fileid=679792] 

	[bookmark: _Int_9YbencK7]The item of tender procurement in 2019 is a CNC machine DMC 1035 V ecoline from a Japanese-German manufacturer DMG Mori.[footnoteRef:19] [19:  https://war-sanctions.gur.gov.ua/en/tools/323] 


The procurement plan for 2021 included the purchase of a Chinese-made CNC milling machine Aman 2030 3axis 800W (LPT/USB).[footnoteRef:20] [20:  https://reklab.ru/product/aman-2030-3axis-1500w-lpt-usb/] 


	Scientific and Research Centre for Electronic Computing Technology JSC (TIN: 7726019325)
	Developer of the electronic component base for the Iskander missile in the part of the inertial block; developer of primary data processing units for the 9B918 GSN, which is installed on the Iskander-M.[footnoteRef:21] [21:  https://lepestriny.livejournal.com/4062963.html; http://www.nicevt.ru/obshhaya-informacziya/] 

	The item of tender procurement in 2019 is a CNC drilling and milling machine with dual spindles МХ2-125.[footnoteRef:22] [22:  https://rostender.info/region/moskva-gorod/39961881-tender-postavka-sverlilno-frezernogo-dvuhshpindelnogo-stanka-s-chpu-mh2-125 ] 


	Central Research Institute of Automation and Hydraulics JSC (TIN: 7715900066)

	Main constructor of the Iskander-M missile system; developer of homing heads for Iskander missiles; manufacturer of autonomous onboard inertial control systems.[footnoteRef:23] [23:  https://war-sanctions.gur.gov.ua/en/tools/company/268; https://vpk.name/news/127392_vospitateli_iskandera.html] 

	Regular job vacancies for CNC machine operators.[footnoteRef:24] [24:  https://hh.ru/vacancy/36922277; https://nesiditsa.ru/vacancy/107470584] 


Items of tender procurement:
· in 2014, a vertical milling machine Emcomat FB-600L, manufactured by EMCO (Austria);[footnoteRef:25] [25:  https://war-sanctions.gur.gov.ua/en/tools/1058] 

· in 2014, a Global Classic coordinate measuring machine manufactured by Hexagon AB (Sweden);[footnoteRef:26] [26:  https://war-sanctions.gur.gov.ua/en/tools/1057] 

· in 2014, the vertical machining center JHV-710, manufactured by Sunmill (Taiwan);[footnoteRef:27] [27:  https://war-sanctions.gur.gov.ua/en/tools/1056] 

· in 2014, the helitronic basic tool grinding machine, manufactured by Walter Maschinenbau (Germany);[footnoteRef:28] [28:  https://war-sanctions.gur.gov.ua/en/tools/1055] 

· in 2014, a Mikron HPM 1200 HD vertical milling center manufactured by Agie Charmilles (GF Machining Solutions, Switzerland);[footnoteRef:29] [29:  https://war-sanctions.gur.gov.ua/en/tools/1049] 

· in 2015, the Arboga universal drilling machine mod. A3008M (Sweden);[footnoteRef:30] [30:  https://rostender.info/tender/30571887354] 

· in 2015, a SSM-1440SV lathe manufactured by Gosan (Taiwan);[footnoteRef:31] [31:  https://war-sanctions.gur.gov.ua/en/tools/1054] 

· in 2015, the Pegasus Hercules+VHZ band saw machine, manufactured by FMB (Italy);[footnoteRef:32] [32:  https://war-sanctions.gur.gov.ua/en/tools/1053] 

· in 2015, a Primus 7107 coordinate measuring machine manufactured by Mora Metrology (Germany);[footnoteRef:33] [33:  https://war-sanctions.gur.gov.ua/en/tools/1052] 

· in 2015, a LZ 250 S1 screw-cutting lathe manufactured by GDW Werkzeugmaschinen (Germany);[footnoteRef:34] [34:  https://war-sanctions.gur.gov.ua/en/tools/1051] 

· in 2016, a S30-1 cylindrical grinding machine manufactured by Struder (Switzerland);[footnoteRef:35] [35:  https://war-sanctions.gur.gov.ua/en/tools/1050] 

· in 2018, a vertical milling machining center Mikron HPM 800U, manufactured by Agie Charmilles (GF Machining Solutions, Switzerland);[footnoteRef:36] [36:  https://war-sanctions.gur.gov.ua/en/tools/1048] 

· in 2018, a vertical milling machining center Mikron HPM 450U, manufactured by Agie Charmilles (GF Machining Solutions, Switzerland);[footnoteRef:37] [37:  https://war-sanctions.gur.gov.ua/en/tools/1047] 

· in 2018, the metalworking center;[footnoteRef:38] [38:  https://checko.ru/company/1127746028410/contracts/data?role=customer&law=44&year=2018&inn=] 

· in 2019, services for the repair of the CNC unit for the Walter Helitronic Basic grinding machine, S/N-2067-2133 (Germany);[footnoteRef:39] [39:  https://rostender.info/tender/30563012759] 

· in 2019, a Helitronic Basic tool sharpening machine manufactured by Walter Maschinenbau (Germany).[footnoteRef:40] [40:  https://war-sanctions.gur.gov.ua/en/tools/416] 


	Serpukhov Plant Metalist JSC (TIN: 5043012881)
	Developer of the 9B877-1 or 9B877-1B angular velocity sensor unit for the 9M723 Iskander-M missile control system.[footnoteRef:41] [41:  https://bit.ly/4g4Rxqk; https://www.korabel.ru/news/comments/giroskopicheskie_pribori_i_izdeliya_tochnoy_mehaniki_ot_oao_serpuhovskiy_zavod_metallist.html; https://ia801607.us.archive.org/30/items/SALIS3_GRAU_indexes__ver329__2011-06-11/SALIS3_GRAU_indexes__ver329__2011_06_11.pdf] 

	Items of tender procurement:
· in 2013, tools for metalworking machines manufactured by the Israeli company ISCAR, which belongs to the American holding company Berkshire Hathaway;[footnoteRef:42] [42:  https://rostender.info/tender/30563177691] 

· in 2013, tools for metalworking machines manufactured by Walter (Germany) and Kyocera (Japan);[footnoteRef:43] [43:  https://rostender.info/tender/30562809679] 

· in 2020, the EA-520 rotary table R(L) Lehmann for CNC machines Mikron VCE 600-1400 PRO/Heidenhain GF Machining Solutions;[footnoteRef:44] [44:  https://bit.ly/4g5lc2r; https://www.gfms.com/content/dam/gfms/pdf/milling/3-axis-milling/vce/en/vceproseries-brochure.pdf] 

· in 2022, metal cutting tools for machine tools.[footnoteRef:45] [45:  https://rostender.info/region/moskovskaya-oblast/serpuhov/58022477-tender-postavka-rejushchego-instrumenta; https://bit.ly/3ZC4pyd] 


	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)
	Developer of the 9N722K cluster warhead for the 9M723K Iskander-M missiles.[footnoteRef:46] [46:  http://www.gosniimash.ru/; https://war-sanctions.gur.gov.ua/en/tools/company/323; https://fenixinsight.com/munition/missile/9n722k] 

	Regular vacancies for CNC machine operators.[footnoteRef:47] [47:  https://dtk-dz.ru/ao-gosudarstvennyj-nauchno-issledovatelskij-institut-mashinostroeniya-im-v-v-bahireva/] 

Statements of former employees about the use of CNC machines in production.[footnoteRef:48] [48:  https://dreamjob.ru/employers/121096/city-dzerzhinsk/vacancy-operator-stankov-s-chpu] 


Items of tender procurement:
· in 2016, a coordinate measuring machine WM 1 300 manufactured by Dr. Heinrich Schneider Messtechnik (Germany);[footnoteRef:49] [49:  https://war-sanctions.gur.gov.ua/en/tools/979] 

· in 2016, a digital universal hardness tester KV 150R manufactured by KB Pruftechnik GmbH (Germany);[footnoteRef:50] [50:  https://war-sanctions.gur.gov.ua/en/tools/978] 

· in 2017, the MCV 1000 SPRINT 5 AX machining center manufactured by Kovosvit MAS (Czech Republic);[footnoteRef:51] [51:  https://war-sanctions.gur.gov.ua/en/tools/977] 

· in 2017, the foundation equipment for CNC machines;[footnoteRef:52] [52:  https://rostender.info/extsearch/advanced?query=13f8b572628b2aae6b44416c38199bdf] 

· in 2018, a Denver LG560×1500 lathe manufactured by Denver Industrial (Taiwan);[footnoteRef:53] [53:  https://war-sanctions.gur.gov.ua/en/tools/976] 

· in 2018, an EDM machine AQ327L manufactured by Sodick (Japan);[footnoteRef:54] [54:  https://war-sanctions.gur.gov.ua/en/tools/975] 

· in 2018, the SBL 500 turning center manufactured by Trens SK (Slovakia);[footnoteRef:55] [55:  https://war-sanctions.gur.gov.ua/en/tools/974] 

· in 2018, a Romi M-680 lathe manufactured by Romi S.A. (Brazil);[footnoteRef:56] [56:  https://war-sanctions.gur.gov.ua/en/tools/973] 

· in 2018 waterjet cutting machine WJ2030-1Z-UJ, manufacturer PTV (Czech Republic);[footnoteRef:57] [57:  https://war-sanctions.gur.gov.ua/en/tools/967] 

· in 2018 horizontal machining centr NBH 6, manufacturer Hüller Hille (Germany);[footnoteRef:58] [58:  https://war-sanctions.gur.gov.ua/en/tools/966] 

· in 2019, a turning machining center SBL 300, manufactured by Trens SK (Slovakia);[footnoteRef:59] [59:  https://war-sanctions.gur.gov.ua/en/tools/951] 

· in 2019 horizontal machining centre CW-800, manufacturer WMW Heckert (US);[footnoteRef:60] [60:  https://war-sanctions.gur.gov.ua/en/tools/952] 

· in 2020 lathe Romi M-580, manufacturer Romi S.A. (Brazil);[footnoteRef:61] [61:  https://war-sanctions.gur.gov.ua/en/tools/962] 

· in 2020 lathe Romi G1300, manufacturer Romi S.A. (Brazil);[footnoteRef:62] [62:  https://war-sanctions.gur.gov.ua/en/tools/957] 

· in 2020 lathe Romi G50, manufacturer Romi S.A. (Brazil);[footnoteRef:63] [63:  https://war-sanctions.gur.gov.ua/en/tools/956] 

· in 2020 turning machining centre 76HT/HTL, manufacturer Microcut (Buffalo Machinery, Taiwan);[footnoteRef:64] [64:  https://war-sanctions.gur.gov.ua/en/tools/954] 

· in 2020 lathe screw-cutting machine SN-50, manufacturer Trens SK (Slovakia);[footnoteRef:65] [65:  https://war-sanctions.gur.gov.ua/en/tools/953] 

· in 2021 horizontal machining centre H-63 FIVE AXIS, manufacturer Tajmac-ZPS (Czech Republic).[footnoteRef:66] [66:  https://war-sanctions.gur.gov.ua/en/tools/950] 


	Votkinsk Plant JSC (TIN: 1828020110)
	Serial manufacturer of Iskander-M missiles, assembling all components to a finished state and testing missiles.[footnoteRef:67] [67:  https://bit.ly/3VltsmH; https://war-sanctions.gur.gov.ua/en/tools/company/5109; https://inforesist.org/v-rossii-proizoshel-masshtabnyj-vzryv-na-zavode-po-proizvodstvu-raketnyh-dvigatelej/] 

The design bureau of the plant is responsible for the development of 9N722K5 cluster warheads.[footnoteRef:68] [68:  https://www.scribd.com/document/510533855/9%D0%BA720-%D0%98%D1%81%D0%BA%D0%B0%D0%BD%D0%B4%D0%B5%D1%80-Ss-26-Stone?doc_id=510533855&download=true&order=652481311] 

	Job vacancies at the plant and its subsidiaries for CNC machine operators.[footnoteRef:69] [69:  https://votkinsk.joblab.ru/vacancy/12057694] 


Items of tender procurement in 2021: CNC machine Agie Charmilles CUT P800, manufactured by Agie Charmilles (GF Machining Solutions, Switzerland); machine SUA80H, manufactured by TOS (Czech Republic).[footnoteRef:70] [70:  https://bit.ly/4fVPsg4; https://www.gfms.com/en-us/machines/edm/wire-cutting/agiecharmilles-cut-p-pro-series.html; https://stanko-arena.ru/catalogue/tos-chehiya2/tok-patronno-centrovoy-stanok-s-chpu-sua-80-numeric.html] 


A machine made by TOS Vansdorf (Czech Republic), similar to the WHR 13 model, which can be equipped with a CNC, was spotted at the plant.[footnoteRef:71] [71:  https://war-sanctions.gur.gov.ua/en/tools/242; https://www.tosvarnsdorf.cz/en/whr-13] 


	Scientific Research Institute of Electronic Devices JSC (TIN: 5406695419)
	Developer and manufacturer of on-board computer systems for non-contact detonation and control systems for various types of weapons and military equipment.[footnoteRef:72]  [72:  http://minotaur-e4.icgbio.ru/content/niiep-razrabotal-nekontaktnyy-vzryvatel-dlya-aviabomb] 

Developer of the 9E156 proximity fuse for the 9N730 HE warhead element of the 9M723 missile of the Iskander-M operational-tactical missile system.[footnoteRef:73] [73:  bit.ly/4glg7mh; https://bit.ly/4fQuSOd] 

	The company's employees indicate in their resumes that they have experience as CNC machine operators.[footnoteRef:74] [74:  https://novosibirsk.hh.ru/resumes/operator-tokarnogo-stanka-s-chpu/smenniy_grafik] 


Items of tender procurement from 2013 to January 2022 - lathes, milling machines, components and consumables for machines, manufacturers of which are not specified.[footnoteRef:75] [75:  https://rostender.info/extsearch?query=17018402dba088bb25a0654b54aa0d39&page=1] 


	Scientific and Production Association Poisk JSC (TIN: 4703142849)

	Developer of the 9E133M safety and actuation mechanism for the 9M723 Iskander-M missiles.[footnoteRef:76] [76:  https://war-sanctions.gur.gov.ua/en/tools/company/3453; https://zarplata.top/company/ao-npo-poisk/] 

	Plant job vacancies for CNC machine operators with stands Fanuc, Heidenhain, Siemens.[footnoteRef:77] [77:  https://spb.hh.ru/vacancy/90048831] 


Items of tender procurement:
· in 2015, repair of the spindle assembly of the Agie Charmilles Mikron HPM-800 machine;[footnoteRef:78] [78:  https://rostender.info/tender/30563673287] 

· in 2018 vertical milling machining centre Mikron HSM 600, manufacturer Agie Charmilles (GF Machining Solutions, Switzerland);[footnoteRef:79] [79:  https://war-sanctions.gur.gov.ua/en/tools/298] 

· in 2018 vertical machining centre SIRIUS 550, manufacturer Hwacheon (Republic of Korea);[footnoteRef:80] [80:  https://war-sanctions.gur.gov.ua/en/tools/346] 

· in 2018 horizontal lathe HI-TECH 300, manufacturer Hwacheon (Republic of Korea);[footnoteRef:81] [81:  https://war-sanctions.gur.gov.ua/en/tools/345] 

· in 2020 Universal lathe Cutex 240, manufacturer Hwacheon (Republic of Korea);[footnoteRef:82] [82:  https://war-sanctions.gur.gov.ua/en/tools/344] 

· in 2021 milling processing center.[footnoteRef:83] [83:  https://rostender.info/region/leningradskaya-oblast/vsevolojsk/56259040-tender-postavka] 


	Scientific and Production Corporation Machine Building Design Bureau JSC (TIN: 5022039177)

	Developer and manufacturer of 9M723 Iskander-M ballistic missiles.[footnoteRef:84] [84:  https://bmpd.livejournal.com/2293950.html; https://war-sanctions.gur.gov.ua/en/tools/company/235] 


Developer of high-explosive, penetrator, cumulative, volumetric detonating and other types of missile warheads.[footnoteRef:85] [85:  bit.ly/4glg7mh] 

	Items of tender procurement:
· in 2011 lathe C 830, manufacturer Romi S.A. (Brazil);[footnoteRef:86] [86:  https://war-sanctions.gur.gov.ua/en/tools/521] 

· in 2011 horizontal machining centre Mycenter HX-400iF, manufacturer Kitamura Machinery (Japan);[footnoteRef:87] [87:  https://war-sanctions.gur.gov.ua/en/tools/520] 

· in March 2022, a tool clamping cylinder UG00045T, for the repair of a vertical milling machine with CNC Accuway UM85, manufactured by Accuway (Taiwan);[footnoteRef:88] [88:  https://rostender.info/region/moskovskaya-oblast/kolomna/58822628-tender-postavka-cilindra-zajima-instrumenta-ug00045t-dlya-remonta-vertikalno-frezernogo-stanka-s-chpu-accuway-um85-zavodskoj-9211132] 

· in March 2022, a magnetic drilling machine BDS MAB-845, manufactured by BDS Maschinen (Germany);[footnoteRef:89] [89:  https://rostender.info/region/moskovskaya-oblast/kolomna/58759087-tender-postavka-magnitnogo-sverlilnogo-stanka-bds-mav-845] 

· in March 2022, a circular position sensor “Heidenhain” RCN 2380 for the repair of the machining center MCV 1000 5AX, manufactured by Kovosvit MAS (Czech Republic).[footnoteRef:90] [90:  https://bit.ly/4il0yga ] 


From 2016 to March 2022, the plant made a number of purchases of CNC machines, their components and consumables, and machine maintenance services.[footnoteRef:91] [91:  https://rostender.info/category/tendery-ao-npk-kbm-10708] 


	Radar MMS Scientific and Production Enterprise JSC (TIN: 7814027653)

	Developer of a radar homing head for Iskander missiles of the GSN 9B918 type.[footnoteRef:92] [92:  https://vpk.name/library/f/9m723.html; https://reibert.info/lots/optichna-gns-golovna-sistema-nnavedennja-9b918-raketi-iskander.1263823/] 

	Vacancies at the plant for CNC machine operators, including those with experience with Fanuc stands.[footnoteRef:93] [93:  https://spb.hh.ru/vacancy/53951241; https://radar-mms.com/company/vacancy/operator-stankov-s-pu/] 


According to the plant's report, the production facilities include Baofeng (China) machines, in particular, the BF-13 machine.[footnoteRef:94] [94:  https://mauniver.ru/student/job/careerweek/files/mms.pdf; https://www.baofengmachine.com/product/bf-v13-vertical-machining-center.html] 


	Federal State Unitary Enterprise Morozov Plant (TIN: 4703009607)
	Manufacturer of explosives and fuel for rocket engines, including for the Iskander system.[footnoteRef:95] [95:  https://bit.ly/3ZHFQQE] 

	Items of tender procurement:
· in 2013, a screw-cutting lathe;[footnoteRef:96] [96:  https://www.94fz.ru/num/0545100000513000006] 

· in 2022, the Visprom-PPK-255B machine manufactured by Visprom (Czech Republic).[footnoteRef:97] [97:  https://rostender.info/tender/30573696836] 


	Federal State Unitary Enterprise Federal Centre of Dual Technologies Soyuz (TIN: 5027030450, was liquidated on 26th of August 2024).[footnoteRef:98] [98:  https://checko.ru/company/fgup-fcdt-soyuz-1025007270375] 

Legal successor - Federal Center of Dual Technologies Soyuz JSC (TIN: 5027333849)[footnoteRef:99] [99:  https://checko.ru/company/fcdt-soyuz-1245000132937] 

	Developer of the Iskander engine launcher.[footnoteRef:100] [100:  http://www.mosoblpress.ru/mass_media/3/83/item105730/?ysclid=m3zpju6kvw31825642] 

Developer of solid fuel and charge design.[footnoteRef:101] [101:  http://gordzer.monnet.ru/iskander.htm] 

	Job vacancies at the plant for CNC machine operators.[footnoteRef:102] [102:  https://hh.ru/vacancy/110790541?query=%D0%A4%D0%A6%D0%94%D0%A2+%D0%A1%D0%9E%D0%AE%D0%97&hhtmFrom=vacancy_search_list] 


Items of tender procurement:
· in 2014, a GA-3000M lathe, manufactured by Goodway (Taiwan);[footnoteRef:103] [103:  https://rostender.info/tender/30570322844] 

· in 2014, a UE-330SSAV band saw manufactured by Way Train (Taiwan);[footnoteRef:104] [104:  https://rostender.info/tender/30570322832] 

· in 2015, repair of a radial drilling machine;[footnoteRef:105] [105:  https://rostender.info/region/moskovskaya-oblast/dzerjinskij/22339450-tender-remont-stanka-radialno-sverlilnogo-mod-2m55-inv-312097-1976-gv-ceh-303-zd9] 

· in 2021, a Tapco SuperMax 8 machine manufactured by Tapco (USA);[footnoteRef:106] [106:  https://rostender.info/tender/30553799398] 

· in May 2022, a lathe screw-cutting machine.[footnoteRef:107] [107:  http://www.alltenders.ru/tender_podrob_new.asp?KodTendera=34858907&mark=109] 


The plant is a client of a Taiwanese manufacturer of machine tools 7leaders.[footnoteRef:108] [108:  https://ut73.ru/#%D0%BF%D0%BE%D1%81%D1%82%D0%B0%D0%B2%D1%89%D0%B8%D0%BA%D0%B8] 


	Federal State Unitary Enterprise Russian Federal Nuclear Centre - All-Russian Research Institute of Experimental Physics (TIN: 5254001230)

	The plant can produce nuclear warheads for Iskander.[footnoteRef:109] [109:  https://vniief.ru/about/history/nextresearch/] 

	Items of tender procurement:
· in 2021, commissioning of the universal sharpening machine Walter Helitronic Power, manufactured by Walter Maschinenbau (Germany);[footnoteRef:110] [110:  https://rostender.info/region/nijegorodskaya-oblast/sarov/54333661-tender-vypolnenie-pusko-naladochnyh-rabot-universalnogo-zatochnogo-stanka-s-chpu-walter-helitronic-power] 

· in 2021, launching and commissioning of the linear electrospark coordinate piercing machine Sodick AD35L, manufactured by Sodick (Japan)[footnoteRef:111] [111:  https://rostender.info/region/nijegorodskaya-oblast/sarov/53882777-tender-provedenie-pusko-naladochnyh-rabot-pnr-linejnogo-elektroiskrovogo-koordinatno-proshivochnogo-stanka-sodick-ad35l] 

· in 2021, launching and commissioning of the Comagrav MT Profi XL CNC engraving and milling machine manufactured by Comagrav (Czech Republic).[footnoteRef:112] [112:  https://rostender.info/region/nijegorodskaya-oblast/sarov/53882775-tender-provedenie-pusko-naladochnyh-rabot-pnr-gravirovalno-frezernogo-stanka-s-chpu-comagrav-mt-profi-xl] 


The plant also uses Russian-made CNC machines.[footnoteRef:113]  [113:  https://rusnc.ru/] 


	Central Scientific Research Radio Engineering Institute named after Academician A.I. Berg JSC (TIN: 9701039940)
	Developer of missile defense countermeasure complexes for Iskander (the list of developed parts is not defined).[footnoteRef:114] [114:  https://oboron-prom.ru/page,10,predpriyatiya-101-150.html] 

	Job vacancies for a CNC machine operator to work on a foreign-made three-axis machining center at the plant.[footnoteRef:115] [115:  https://sfera-rabota.ru/vacancy/r/645584?ysclid=m46v0ojq6p670794034] 

Item of tender procurement in 2024: cutting fluids for CNC machines.[footnoteRef:116] [116:  https://findtenders.ru/tendery-moskvy/city/tender-119441712-tender-na-postavku_smazochno-okhlazhdajuschey_zhidkosti_dlja_stankov] 


	Central Research Institute of Precision Engineering JSC (TIN: 5074051432)
	Developer and manufacturer of optoelectronic missile defense systems 9М723.[footnoteRef:117] [117:  https://www.cniitm.ru/news/869/; https://tass.ru/armiya-i-opk/15423821] 

	Job vacancies for a CNC machine operator at the plant.[footnoteRef:118] [118:  https://cniitm.ru/news/993/] 

No CNC machines were found among the items of tender procurement.




Annex 2: The list of CNC manufacturers whose machines are identified at the plants of the manufacturers of the 9M723 ballistic missile for the Iskander-M complex. 

	Manufacturer of the CNC machine
	Country of manufacture
	Russian plants where the CNC machine is identified

	Hauser 
	Switzerland
	Scientific and Production Association of Electromechanics JSC (TIN: 7415044181)

	DMG Mori 
	Japan-Germany
	M.F. Stelmakh Scientific and Research Institute Polyus JSC (TIN: 7728816598) 

	Aman 
	PRC
	M.F. Stelmakh Scientific and Research Institute Polyus JSC (TIN: 7728816598) 

	EMCO 
	Austria 
	Central Research Institute of Automation and Hydraulics JSC (TIN: 7715900066) 

	Hexagon AB
	Sweden
	Central Research Institute of Automation and Hydraulics JSC (TIN: 7715900066)

	Sunmill
	Taiwan
	Central Research Institute of Automation and Hydraulics JSC (TIN: 7715900066)

	Walter Maschinenbau
	Germany
	Central Research Institute of Automation and Hydraulics JSC (TIN: 7715900066)

Serpukhov Plant Metalist JSC (TIN: 5043012881)

Federal State Unitary Enterprise Russian Federal Nuclear Centre - All-Russian Research Institute of Experimental Physics (TIN: 5254001230)

	GF Machining Solutions
	Switzerland
	Serpukhov Plant Metalist JSC (TIN: 5043012881)

	Agie Charmilles (GF Machining Solutions)
	Switzerland
	Central Research Institute of Automation and Hydraulics JSC (TIN: 7715900066)

Votkinsk Plant JSC (TIN: 1828020110)

Scientific and Production Association Poisk JSC (TIN: 4703142849)

	Arboga
	Sweden
	Central Research Institute of Automation and Hydraulics JSC (TIN: 7715900066)

	TOS Vansdorf
	Czech Republic
	Votkinsk Plant JSC (TIN: 1828020110)


	Dr. Heinrich Schneider Messtechnik
	Germany
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

	KB Pruftechnik GmbH
	Germany
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

	Kovosvit MAS
	Czech Republic
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

Scientific and Production Corporation Machine Building Design Bureau JSC (TIN: 5022039177)

	Denver Industrial
	Taiwan
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

	Sodick 
	Japan
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

Federal State Unitary Enterprise Russian Federal Nuclear Centre - All-Russian Research Institute of Experimental Physics (TIN: 5254001230)

	Trens SK
	Slovakia
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

	Romi S.A.
	Brazil
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

Scientific and Production Corporation Machine Building Design Bureau JSC (TIN: 5022039177)

	PTV
	Czech Republic
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

	Hüller Hille
	Germany
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

	WMW Heckert
	USA
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

	Microcut (Buffalo Machinery)
	Taiwan
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

	Tajmac-ZPS 
	Czech Republic
	V.V. Bakhirev State Research Institute of Mechanical Engineering JSC (TIN: 5249093130)

	Hwacheon
	Republic of Korea
	Scientific and Production Association Poisk JSC (TIN: 4703142849)

	Kitamura Machinery
	Japan
	Scientific and Production Corporation Machine Building Design Bureau JSC (TIN: 5022039177)

	Accuway
	Taiwan
	Scientific and Production Corporation Machine Building Design Bureau JSC (TIN: 5022039177)

	BDS Maschinen 
	Germany
	Scientific and Production Corporation Machine Building Design Bureau JSC (TIN: 5022039177)

	Baofeng
	PRC
	Radar MMS Scientific and Production Enterprise JSC (TIN: 7814027653)

	Visprom
	Czech Republic
	Federal State Unitary Enterprise Morozov Plant (TIN: 4703009607)

	Goodway
	Taiwan
	Federal State Unitary Enterprise Federal Centre of Dual Technologies Soyuz (TIN: 5027030450, was liquidated on 26th of August 2024).

Legal successor - Federal Center of Dual Technologies Soyuz JSC (TIN: 5027333849) 

	Tapco
	USA
	Federal State Unitary Enterprise Federal Centre of Dual Technologies Soyuz (TIN: 5027030450, was liquidated on 26th of August 2024).

Legal successor - Federal Center of Dual Technologies Soyuz JSC (TIN: 5027333849)

	Comagrav 
	Czech Republic
	Federal State Unitary Enterprise Russian Federal Nuclear Centre - All-Russian Research Institute of Experimental Physics (TIN: 5254001230)
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