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(@bdwih wpnhwlwunipyniup

Unwownbd Yepwdhlwywu Yndynghntubph unwgnuwiu ne dawlnidp Yuplnp
Uowlwynynit Nkt onwwpbgbpwlwu, wywnndnphpwiht,  wwounwwuwlwl,
stpdwhbinwgdw, LiGlunpnuwhu uwppwynpnudtbph wpunwnpnyejwt ninpuubpnid:
LUbpwdhywlwt Ynyebiph 2wppnd wnwuduwunwd £ upthghndh Yupphnp (SiC)' npuybu
wbhubhyulywu  fupun  wywhwuotbph  hwdwwwuwnwufuwunn  Unye:  Sunphhy
hwwnlnyeyniutbph jnipophuwly hwdwnpnipywt' wjiu Yuwpnn £ nhuowpldbp npuybu
wpdbpwynp  hnwp'  wpuwpht  Jhowdwiph  wupwpbuywuwn  wwjdwuubpnid
Yhpwnybnt bwywunwyny:

Ujwunwywt wpunwnpuywit dbpnnubph Yhpwnnwp SiC-h wwpwguynd
npn2 uwhdwUwthwynuiubp nip' pwpr, hwpdwpbgyws Yunnigdwdpny nbunwiubph
unwgdwt, dwdwtwjwunwpnipyuu,  Swjuuwnwpnigqut b Eyninghwlwt
UYwuwwnnuubiphg GiuGiny:

Gnwswih wnwwagpulwu wbfuuninghwubipp quipgugnidp [wju
huwpwynpnygyniuubip b unbindnid pwgdwwnbuwy hnwipbiph, wyn pynud* SiC-h unpnyh
pwgwhwjndwu hwdwp: Yepohtuubiphu ubpdnidnidu wpunwnpnye)niu hnwithnfuww
nbp niubguwy' ey nwny Yepunb) «jubwgh» Yunngdwdpny $niulighntw) nbunwubp’
Ypdwunbind wpnwnpwlwi pwihnuubpp U lubwting dwdwuwlyp:

Quwywd  dhwnwnubph W wnhdbpubiph ywpwguind  gpwugdwd  nipg
hwonnnigyniuubpht’  Yepwdpywlwu  hpdpny  Gingbfuwnunipnubph Bnwswig
nwwgpnieniup  Jwpunwhpwdbpubp B oywpnuwynad:  <hduwlwu  juunhpubpp
Yepwdhlwlwu unebph  hwidwt  pwpdp  shpdwuwmhbwuubpu  Gu, Jwgbipwiht
tubpghwih  Ywudwt  uvwhdwuwthwynwubpp, huswybu  vwb ubppht  obpdw)hu
(wpnuwubipp:

Unytu hbunwgnunwlwu wofuwnwipt wnwewpynwd £ dh ownp fuunhpubph
(ndnuwubin, npnup  htwpwynpnenit U wwjhu  hpwlwuwgub) SiC-h  Gnwswih
nwwgpnunia punpnqulwt jwgbpwht hwitgdwu (CLL) dbpnnnd’ wwwhnybing
wwhwuoynn  npwyh wnwbhngniu,  Gnwlupdwt  nibwlynggnit,  Yunwdwpbh
wbfuuhyulwu hwwnynenutbph unwgnd, d4ntu nhqwiju: Wu wdbup huwpwynp
nwnpdbi| wmwppbp pwnunpnipjwt Yndwynghnubph ywnpwundwt b thnpéwpldwi,
hhduwlwu nwwgpwlwt wwpwdbwnpbph nhuwdhy thnthntunipw,
hnunwwgpuwlwl dpwldw wmwppbp deennubph Yhpwndw dhongny:

Nuunufuwuhpnipjuu sywwnwlyp U juunhpubpp

Uptuwwnwuph uwyuwnwlu £ bBnbp twhuwgdt] b wwwpwuwnb) SiC-h hhdpny
wmwppbin pwnwnpnuejwt thnpbfuwnunipnubp, npntp npwbu hnwp Ywpnn Gu Swnwjb)
CLL dbpennny dowldwu hwdwp: 2nigwhbnwpwp  hpwlwuwgyl) Gu Gnwswih
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nwwgpnipjwu  thnpsbp' unwgywd  Yndynghwnubpp wwwnpwundwt  dhowuljw
thnybpnd thnpawnytipne b CLL daennny Yndwwlunwdnpbint hwdwn:

Lwwwwlht hwutbine hwdwp wuhpwdbion Ep ndt) hbnlyw) fjuunhpubnp.

1. Lwjuwgdti U wwwpwuwnb] uphjpghnwh  Ywpppnh  hhdpny  wmwppbp
pwnuwnpnjut Yndwnghwnwiht thnpbfuwnunipnubp:

2. Ruwpqugub] thnpbluwnunipnubph  unwgdwu  dbpnnubpp’ gwtlwih
dnpdninghwiny hnuwp unwuwnt hwdwn:

3. Sk hhduwlwu nwwgpwlwu wwpwdbwnpbph [wlwgnyu
hwdwlgneinup  jnipupwtgnip Yndynghnh  hwdwp'  unia b
ybpwpwwnpbih punypwgnpbpny nbwnwijubp unwuwnt hwdwp:

4.  Quwhwuwnb hwybjwunibnh wqnbignipniup Gnwluwdwu
wpryniwybunngewi, nwwgnywd nbnwih wbuthywlwt hwwnynyeniutbph
Upuws:

5. QUwhwwinb Gnwswith nwywgpjwd udnpubiph defuwuhyulw, bEYunpuwlwo L
stpdwjht hwwnlynygntlubinp:

6. Pnpdwnyb) wpwgugnpd sipdwuwmnphbwuwhtu uywubpny wpwg nwpwgdwu
dbennp’ udnubph hbnnwwgpwlwu sbpdwiht dowldwu hwdwp:

LEunwgnuinipyu unpnypp

hpwlwiuwgyws hbunwgninnisyut sppwtiwlubpnud dawlyyt Bu SiC-h hhdpny
thnoGluwnunipnutip b hwdwwwwwufuwubgyl] o CLL dbpnnh  wbfuuhlulwu
wwhwusubphtu:  Swwgpwwu wwpwdbnptph pwqdwphy wwppbpwlubp  Gu
thnpdwplyyt; b hwdwhp owywnphdwjwgyb] jnipwpwugny  fudpwpwtwyh  hwdwp'
opowuwlh Ubnugdwu ulgpniupny: Unwoht wuqwd ppwlywuwgybp £ nbwlyunphy
tnwlwind nwhsh  fughynud’ Bwynyebinhg  (uhjhghnw U wétuwsht) uhjhghnuh
Yuwpphn uhupbtigbint hwdwnp: Ogqunwgnpdyb| b jwgbpwiht Gwnwqu)eh ebpdw)hu
Fubpghwt: Ywwwpdb b bGphyne gnpdnnnieinia Jhwdwdwuwl' hnuiph upupbg L
Yndwwlywmwynpnwd dbYy thnyny: Unweht wugwd hpwlwtwgyt) b twl Gnwswih
nwwgpywd  udnpubph  obpdwiht  dowlynw  wpwguwgnpd  gbipdwunhdwuwhu
ulwubpny’ mwpwgdwu pupép wpwgneyniuubph Yhpwndwdp:

Shunwlwu b wnwlwt Bwiswynypiniu

Lhnwgnunuwlwt wouwwnmwuph wpryntupnud giubpwgyt) b thnpéwnnigyniu b
ghwbihputiph wwowp Ynypwghwneyutu b Bnwswith nmwwgpniejwl ninpunubpnid,
npnup wpryniwwybwnpbu wpnn Gu ogunwgnpdyby huswbu ghunwlwu, wjuwbu 5
Yhpwnwlywt ufuwwwnndubpny: Uwutwynpuwtiu.



v Luwjuwgddb, wwwnpwundbp b tnpdwpydl; Gu Yepwdhlwlywu hhdpny
Yndwnghwnutbin, npnup Yhpwnnigni Ywpnn Gu quilk) npwbiu hnwp CLE
dbipnnny wmwppbp nbunwubp nmwywgpbnt hwdwp:

v Pnpdwnlyb bu bpbip $niuyghntiwg hwybwynyebip (pnph Ywpphn U upuphn,
hwphnuwh opuhn), nwnwiuwuhpybi £ ytpshuubinhu wagnbigniyeniup udnpubiph
wnbtuthyulywtu hwwnniegniuubph ypw:

v Uswlyb bu CLL dbpennh hhduwlwt nwywgpwlwt wywpwdbnpbph dh pwup
thwpbpubp'  unwgywd  hnwipp  Yndwwlwwynpbne  hwdwp:  Lojws
wwpwdbwnptpp hwennnipjwdp Yupnn 5u Yhpwndt) Yepwdhywywu hhdpny
dniuyghnuw nGinwubp lnwywgpbint hwdwp:

v bppwlwuwgyb) | wpnwnpuywu gnpdptpwgh twfuwgdndd b gnpdwplnd’
hnuwiph uinwgnu, Bnwswih nuwgpnieintt, hbwnwnwwgpwlwu dowlyned:

v Ppwlwuwgyby  hnudph, swiuuynn Eubpghwih b dwdwuwyh unwdwpdwu
owunhdwjwgnud' Jhundws jnipwpwignn nnwih hwdwp nbunipuubph b
wouwwnwdwdwuwyh futwydwup, wpnwnpuwiwt pwthnuubph Ypbwndwun:

Muwnwwunipjwup ubplwjwgynn hhpduwlwy npnyputpp

v Swppbp pwnunpnipjw hnobluwnunipnubph twhuwgdnd b wwnpwuwnnd'
hwpdwpbgdwéd CLL dbpnnh wwhwugubiphu:

v Cpduwlwu  wywgpwlywt  wwpwdbnpbph wwppbp hwdwpwlwaqdbph
dowlynud L ouunhdwjwgnud' unwgywd thnobfuwnunipnubipp
Yndywlwmwynpbnt hwdwn:

v bnyghnuw;  Gpbp  hwdbwunebph npdwpynd,  wgnbignyejwu
guwhwwinw  tdnpubph  dbjuwuhlulwu,  ebipdwipt,  EEYunpwlwu
hwuwnynigniuubph Jpw:

v Upwqwgnpd  osbhpdwuwnmptwuwht  uywubpnd  obpdwihu  dowldwu
thnpdwpynud bnwswih nywgpywd Udnpubipnud Yupphnugdwu wypngbu
hwpnigbnt b qupgqugutint hwdwp:

v Swpwgdwi wpwgnyzwl b upppnwgdwt wunhbwup dhole ninnuiyh Yuwh
pwgwhwywnnwd, nbwlghwyh dbfuwuhqdh pwguwnpnie)niu:

v Buunietiphg  uhihghnwh - Yuwpphnh  uhtpligh L Yndwwluwynpdwi
hpwlwuwgnwd nwswit nwhsh fughlnud® dely tinyny:

Wluwwnwi npdwpuunipiniu
Upfuwwnwuph wpryniupubipp ubinluwjwgyb) Gu htnlyw ghunwdnnndubipnud.

v' “30th International Baltic Conference Materials Engineering and Modern
manufacturing 2023” dhowqguihu ghunwdnnny (19-20 hnlwnbdptp, 2023p.,
Ywniuwu, Lhindwy).



v' “2nd International Conference and the 5th National Conference of Laboratory
Equipment and Technologies” dhowqgqwiht ghwwdnnny (10-11 ubuynbtidpbin,
2024p., ([dwdphg, bpwu).

v' “Materials Today Conference 2025” dhowqgwihu ghunwdnnny (23-26 hniuhu,
2025p., Uhwngbu, huywuhwy).

Uwnbtwlununipywt junnigjwépp b dwyjw

Upluwwnwupp  Jwaqddwsé  E ubpwoényeniuhg, Gpbp  gnifutibphg,
Ggpwlwgnyejniuutinhg, ogunwagnpdywd gnwlwunipwu gwulihg:

Uniep awpwnpyws £ hwidwlunpgguiht awpdwsph 104 Egbph - Ypw,
wwpniwwynd £ 41 tfup U 12 wnnwwl: Oguwgnpdwsd gpuljwiunyzui gwuyp
ubpwnnud § 154 hnnud:

Woluwwnwuph hwdwnnwn pndwunulynysini

Lbpwénipntu

Swpunnyuws k phdwih wpnhwywunyeniup, nwnwtwuhpnygjw Ubwywwnwlyp

L fuunhpubpp, hGnwgnnnewl  unpnypep,  wWwo2nwwunywup  ubpyujwgynn
hhduwYwt npnypubnp, woluwwnwuph ghnwywu U Yhpwnwlwu tpwuwynigniun:

Gniju 1. Gpuwlw wluwply

Lbphwywgyws b ubind - wwwndwlut - wuwpl  upihghnudh - Juipphnh
Yhpwnnyejniuubiph dwuht' 2tonwnpbing wpunwpht dhowduwynh fuhuwn wwjdwuubpnu
gnpdwplyybnt b6 ubpndp: Cwpwnpwd L SiC-h Yunnmgwdpp,  unwgdwu
Gnwuwlubpp, wynihnhwbpp, dh pwpp wbluuhfulwu hwnynyejnitbp: Lutwpyynud
E Bnwswh wnwwgpwlwu (6S) wblutuninghwubph  ubpdnodndt wpnwnpnige)niy,
ghunywu  npppn, 5SS wnwdbinegniuubpt ne gwhwybunneyniup: - <wdwnnnn
ubpYuyugywsd Gu 5S wnwybp hwjnup b Yhpwnynn nmwpwnbuwlubpp: Uwupwdwuu
ubpyuwjwgywsd U hGnmwgnunwlwt wotuwwmwuph opswtwlubpnwd Yhpwnyws CLL
dbpnnp, nywgpulwt ywpwdbnpbpu nenmydwt npwyh ypw wgnnn gnpdntubpp:

Gupwgniuubphg dbyp udhpwd £ SiC-h Yndwwlwwynpdwt  hwdwnp
Yhpwnynn wywunwywu wpunwnpuuwu b 6S wnbuuninghwubph hwdbdwwndwup
wmwppbp wuwblwubpnd: Shownygt) £ unpwpwpwlwt b «fubjugh» wpunwnpuywu
(ndnuiubiph - ubpdndnuit e Yuwnwpbjwgnpdnwp' wnljw  dwpnwhpwybpubpp
hwnpwhwpbnt hwdwp:



Qniju 2. Uynipbp b dEennubp

2.1 Gupwgund  ubpluwywgywsd Gu YEpwdhlulwu hhdpny
thnobfuwnunipnutiph hwdwp  hnwp  hwunhuwgnn  Guunyebpp, twjuwgddwu W
unwgdwtu  dnuinbgndubpp,  puswbu  twl ogunwgnpdwd  uwppwynpndubpp
(Unnpwlwiht - gunuwnuwg,  snpwing):  Liwpwgpwd  Gu  Yndwnghww)ht
thnabfuwnunipnutiph unwgdwu Gplynt dbpnnubip:

2.2 bupwqgniup  (nwwpwund £ Yndynghwnwiht - thnpGluwnUnipnubph
Yndwywywmwynpdwu hwdwp Yhpwnynn “Realizer GmbH SLM-50" tinwswith wnwhsh
Yuwnnigqwdpp, woluwwmwuph uygpniupubipp, huswybiu uwl CLL dbpnnh hhduwlwu
wnwwgpwlwu wwpwdbnpbpp:

2.3-2.13  Gupwgniuubpnud  ubplujwgywd  Bu Yndwywlunwynpdwsd
nGwmwubph  dhypnywnmgywséph, pwquiht  pwnwnpnewu,  JdGfluwuhlwyw,
Elbyuwpwlwlu,  ebipdwjht hwwlynyeniwutiph unmigdwu dbpnnubpt
uwppwynpnuiubpp  (fuwswih, nh$pwlnndbunp,  hnydwu  nuhybpuw; uwpp,
(nwdpwiht  EYwmpnuwiht dwupwnhwnwy, sEpdwhwnnpnuwywuniyeniup  swihnn
uwpp, dbqwohddtinp, nhwwndbwnp,  Ywpdpwswih, ubnidwt  Uywundwdp
wdpniejniup unnignn uwpp, wpuwgugnnd shipdwuwmhwuwht uywubp, wétuwduh
wuwhquwnnp b wjju):

Qniju 3. Upymupubp b puuwpymd
3.1 Gupwgund ubpyuwjwgyws bt fuwnudwu snp b pwg dbennubtnny
unwgyws  thnpbfuwnunipnubph gwuyp  (wgnwwy 1),  huswbu  twl

dhypnwnngdwdpp: Gpynt dbpnnutiph nbwpnw £ unwgyb) Gu wulyniiwgnp
hwwhyubp' pwgdwphy unip Bgpbipny, wuhwpe dwybpbuutpny (Uywp 1):

Undwnghwwjhu Pwnwnpnipyniu, quugywdwihu %
thnpbluwnumipn # | Si | Si-SG | SiC- SiC- | Y203 | BN | B«C Cc
SA37 | F7.6

1 20 - 80 - - - - -
2 20 - - 80 - - - -
3 20 - - 77 3 - - -
4 20 - - 75 5 - - -
5 20 - 77 - 3 - - -
6 20 - 75 - 5 - - -
7 20 - 35 35 - 10 - -
8 20 - 40 40 - - - -
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10 - 72 - - - - 28
n - 68.4 - - - - 5 26.6
1
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uphthghnw-wdfuwsdht nbwlyghwih pupwgph UL Gph Jpw: Npwbu hwdbwunge
Yhpwndb) £ hbpuwgnuwy pnph Ywpphn, quwhwwnygb) £ ytpghuhu wgnbignygniup Sic-
h wnwowgdwu wpryniwwybwnnyewt  Jpw: MHawhnpy  Gnwlhuwws  udnwubnpp
Gupwplyyb) Gu hGnnwwgpulwu obpdwihu  dowlydwi: bpwlwiuwgyb] U twl
udnubiph dhypnlupdpnigywu swihnwiutin Yhpbipuh uwunnuyny:

2bpdwihu dowynd  Ywwwpbine hwdwp  oguwgnpdyt] £ wpwqugnpd
obipdwuwmhdwuwiht ulwubip: Ldnubpp ubbyjwlwiht sbpdwunhtwuhg Mwpwgyby tu
dhusl 1730 °C, wwhyb) 3 pnwyb wbinnnipywdp: Shfuuhlwlwu yepughtudw sunphpy
tnwpwgdwt wpwgnijniup hwennyb b hwugutly 3400 °C/pnwbh:

Urynwwly 2-nd ubplyuyjugywsd £ nbwlyuinpy Gnwlwywsd udnpubph guuyp:

Unyt. | ®ngbfuwnunpn | Lugbph hanp, | . | C4 | Sbpdugps
hwdwp Ne dwn hbn., dd nlinn- dwynid
dyy
St 10 31 4 40 n2
s2 10 36 4 40 n2
s3 10 48 4 40 n2
S2H 10 36 4 40 uan
S3H 10 48 4 40 uan
54 10 48 9.8 40 n2
S5 10 48 9.8 80 n2
S6 10 48 9.8 160 n2
57 10 48 14 40 n2
S8 1 31 4 40 n2
59 1 36 4 40 n2
s10 1 48 4 40 n2
S9H 1 36 4 40 usn
S10H 1 48 4 40 usn

Unynwuwly 2: LLL dGpnnnyd nkwlpphy Enwljwpwd tdnpubph guilp:
15
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Uhihghnudh Yupphnh phdnnuw) ndwnghunwhts ingbfuwntunipriuiphg Bnwswid
wnwwgpnyejwdp huwpwynp £ unwuw) 87 % wnwybjwgnytu hwpwpbpwlwu
funnipjudp  udnipubp, phul dwuuhlubph dhwswih  pwofunwdp  (Wnundnnug
thnobluwnunipn) owinhdw sk Gnwwpdwu hwdwn:

Cuwnpyby b jwabiph hnuwuph wpryniuwydbn wpdbp' 3000 dU (72 dan), nph
nbwpnd  wwwhnyynw £ puwdwpwp Fubpghw Gnwlwpdwu hwdwp, huy
udnpubiph wnwaqulwu dnnnyp hwutun £ wnwybjugnyu wpdtpht:
Utiynwhs hbpuwgnuw| pnph uhnphnh wybugnuip Guwjhtu thnobluwnunipnht
hwugbgunui E udnwubpp EiEYunpwywu nhdwnpniejwu il
stpdwhwnnpnuywunyejwu wpdtiputiph tywqiwup (hwdwwwwnwufuwlwpwp
3 U 2 wuquwd), huy Bnwlwdwu gnpdpupwgn nwuwlwu hwybwunye
hwdwnynn Y203-h wywgnuwip pwpbjwynd £ udnubph BGupwlwy L
sbipdwjhtt  hwwlnyejniuubpp'  dhwdwdwuwly  heobigubind — hwpwpbpuwywt
fuinniejwt wpdtpp dhusl 77 %:

Opwbu - hwdbwiynge  paph Ywpphnh Yhpwnnwdp - plipnud £ nbwlghwp
dofuwupqdp  hngnfunpiuin b jupwund £ upjhghnudh Ywpphnwgnidp'
dbdwgubiny uhjhghnuwih Ywpphnh Gjpp:

Ldnpubph wpwg nmwpwgndt wpryniwybn dbenn £ uhjhghnud-wétuwdhu
ntwlghwt hwpnigbint b wpwquwgubine hwdwp, hul duwynpdwd uhihghnwh
Ywpphn/uhihghnd - Yndwnghwh - dhlpnjuinnigdwidpt butiu Yufujws £
wnwpwgdwlt wpwgnieintuhg: Swpwgdwl pwpdp wpwgnieniutbph nbwpnu
(2000 °C/pnwb) Ywppphnwgntu wybh wpwg b pupwund, udnpubph
swlynunyGunpyniup tgwgnud k:

Cunpnnuywu jwgbpwipu hwibgdwu dbennny wofuwwnnn nwhsh fughynud
htwpwynp £ hpwlwlwguby  upihghnuh Yupphnh  uptpbq  (wabpwht
Swnwquw)eh tubipghwih hwayht' 31-48 Y jwgbiph hgnpnipjwu Yhpwndwdp:
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GHALTAGHCHYAN TSOVINAR KOLYA

Synthesis of Silicon Carbide-Based Ceramic Composites for 3D Printing using Selective
Laser Melting Technology

RESUME

In this work, silicon carbide-based composites with defined physicochemical properties
were designed, prepared and evaluated as potential feedstock materials for selective laser
melting (SLM) technology. The influence of three functional additives on the properties of
the printed samples was systematically investigated. The results provide useful guidelines
for the preparation and industrial application of silicon carbide-based ceramic composites.
The procedures for producing the composites were studied, optimized, and validated.
Multiple sets of SLM process parameters were developed to achieve densification of the
feedstock, enabling the fabrication of functional ceramic parts. For the first time, reactive
sintering was carried out directly in the printer chamber to synthesize silicon carbide from
silicon and carbon by utilizing the thermal energy of the laser beam. This approach allowed
the simultaneous implementation of two operations: synthesis and sintering in a single step.
The experiments demonstrated the feasibility of synthesizing silicon carbide directly in the
SLM chamber at laser powers of 31-48 W.

The post-treatment was carried out using high-speed temperature scanner technique. The
influence of the heating rates (100 °C/min, 2000 °C/min) on the silicon - carbon
interaction and sintering of the composites was studied. It was determined that increased
heating rates led to enhanced reaction intensity and improved sinterability.

To summarize, a complete production chain was optimized and established, covering
feedstock preparation, 3D printing, and post-processing. Resource efficiency was
improved by minimizing raw material consumption, energy usage and processing time,
thereby enhancing productivity and reducing industrial waste.

The experimental findings validated the capability of producing dense samples, achieving
a peak relative density of up to 87 % with composite powders featuring bimodal silicon
carbide distributions, while monomodal powders demonstrated lower efficacy for
sintering. An effective laser power of 72 W was identified, under which the samples
achieved their maximum elastic modulus. The addition of hexagonal boron nitride reduced
electrical resistivity threefold and thermal conductivity twofold, whereas the conventional
sintering additive Y203 (3-5 wt.%) lowered the relative density to 77 %. Replacing boron
nitride with yttrium oxide improved both the electrical and thermal properties of the
samples. The addition of boron carbide altered the reaction mechanism and promoted
carbidization, thereby increasing the overall silicon carbide yield. Fast heating at 2000
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°C/min effectively accelerated the silicon-carbon reaction, enhancing carbidization and
reducing porosity.

Altogether, this study validates the potential of the SLM method for both the synthesis and
manufacturing of functional silicon carbide-based composites and provides practical
parameters and insights for their industrial development.

KANITAXYAH LLOBUHAP KOJNIAEBHA

CuHTe3 KepaMMUECKNX KOMMO3NTOB Ha OCHoBe Kapbuja kpemuua ana 3D-nevatn ¢
MCMNOMb30BaHNEM TEXHOMOMMMN CENEKTUBHOMO Na3ePHOro NiaBeHunA

PE3IHOME
B naHHoii pabote 6binu paspaboTaHbl, U3roTOBAEHbI U UCTbITaHbl KOMMO3UTbI Ha OCHOBE
KapOuAa KpemHUA € 4YeTKO 3aAaHHbIMU (PU3UKO-XMMWUYECKUMM CBOWCTBAMKU B KadecTse
NOTEHLWANBHOIO ChbipbA ANA NMPOU3BOACTEA METOAOM CENEKTUBHOMO Na3epHOro MNaBneHnA.
Bbino nsyyeHo BanAHMe TPEX hyHKLMOHANBHBIX J0DaBOK Ha CTPYKTYpPHbIE U MeXaHn4eckne
XapaKTePUCTUKM HaneyaTaHHbIX 0bpa3yoBs.[lonyyeHHble pesynbTaTbl MOFYT CRYMUTb
PYKOBOACTBOM ANA MOATOTOBKM W MPOMBILLNEHHOTO NPUMEHEHWA KOMMO3UTOB Ha OCHOBE
Kapbuaa KpemMHuAa M ApYrux Kepamuueckux matepuanos. [lpoueaypbl nonyyeHws
KOMMO3UTOB ObiNM UCCNeAoBaHbl, ONTUMM3WMPOBaHbI U MoaTBepHAeHbl. PaspaboTaHbl
HECKONbKO HabopoOB napamMeTpoB Mevyat Afd TMpoLecca CENEKTUBHONO NasepHoro
nnaeneHua, 06eCneUNBatoLLMX YNINIOTHEHWE NONYYEHHOTO ChipbA, KOTOPbIE MOTYT YCMELHO
MPUMEHATLCA AIA MPOU3BOACTBA (PYHKLMOHANBHBIX KepaMUYECKNX AeTanei.
Brepsble 6biNO OCYLLECTBNEHO peaKTMBHOE CHeKaHWe HEMOCPEACTBEHHO B Kamepe
npuHTepa ANA CUHTe3a Kapbuia KpemHUA U3 KPeMHUA W Yrnepopa, ¢ UCTONb30BaHWeM
TENNOBOW 3HEPruM NasepHOro nyya. 3TO MO3BOMWIO OLHOBPEMEHHO peanusoBaTb [Ba
npouecca - CUHTE3 UCXOAHOTO MaTepuana v ero ynnotHeHue B ofHoMm aTare. Kpome Toro,
METOJ, BbICOKOCKOPOCTHOrO TeMNepaTypHOro CKaHMpoBaHWA Obil  MpOTeCcTMpOBaH B
KayecTee MocnenevyaTHol TepmoobpaboTkm pnA  ynyylienua cBoiicTB  obpasuos,
MOATBEPAUB CBOIO 3(hheKTUBHOCTL B YCKOPEHUW Mpouecca KapOUAN3aLUN U CHUMKEHUN
MOPUCTOCTU.
bbina paspaboraHa 1 BBeAeHa B IKCNyaTalL,/iko NPOU3BOACTBEHHAA LLEMOYKA, BKIOYAIOLLAA
MOAroTOBKY cbipka, 3D-nevyatb v nocnenevatHyto 0bpaboTKy, Npu 3TOM BCe cTaguu bbinm
TLWATENbHO ONTUMM3MpPOBaHbI. YNpaeneHue pecypcamMu Obino  ynydlleHo 3a  cuer
MUHAMM3ALMN  Pacxofa CbipbA, MOTPebNeHUA 3HEPruM M BpeMeHu obpaboTku, uTo
obecrneunno 3gppeKTMBHOCTL ANA Kamjol JeTann M COKpalleHue NpOM3BOACTBEHHbIX
OTXOL0B.
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SKcnepuMeHTa/lbHble Pe3ynbTaTbl4eMOHCTPUPYOTBO3MOXHOCTL Mevatn o06pasLoB C
MakcMasibHOW OTHOCUTENbHOM MNOTHOCTbIO A0 87 % C MCNOMb30BaHWEM MOPOLUKOBbIX
OMeOel, HCMBOBO3/133ablC MCOMM3y3abHblH MOBOLWbLHB KapHWMA3 KPOMHbSA, Torja Kak
OAHOMOJasnbHble MNOPOLWKM 06najaloT 60nee HU3KOM CNOCOBHOCTbID K  CMEeKaHWIo.
OnpegeneHa ah(eKTMBHAA MOLLHOCTb nasepa - 72 BT, Npu KOTOPO MOAy/b Yrpyroctu
06pasLoB JOCTUraeT MaKCMMa/IbHOrO 3HadeHus. [lo6asneHuWe rekcaroHasbHOIO HUTpUaa
60pa NpvBeNo K TPEXKPATHOMY CHVXKEHWIO 3M1eKTPMYECKOro CONPOTUB/EHNS 06pasLoB u
[BYKPaTHOMY CHWXXEHWI0 TennonpoBOAHOCTW, TOr4a Kak TpaguumoHHas pfobaska Ans
cnekaHusa YrOs (3-5 mae. %) CHU3MNA OTHOCUTENBHYHO MAOTHOCTb A0 77 % 3ameHa HUTpuaa
Bopa ba OCKMA HCKp3e MIYYLL3p 3CEeKTPUUCTIM3 UACO000blb CBOPCBBa 06pPasLIOB.
BbICTpbIi HarpeB co ckopocTbto 2000 °C/MUH 3(PheKTUBHO YCKOPUA pPeakuuio KpeMHWIA-
yrnepog, cnoco6cCTBYs YBENMYEHUIO CTeNeHn Kapomamsauum Wn CHYKEHMIO MOPUCTOCTU.
KHBMW BOro, 3KcnegiMeHnbl WOHHCEPAUIN 003MOX003NM BPEYHXH pHAONAK KPeMHUA
HenocpeAcTBEHHO B Kamepe NpuvHTepa CeNeKTMBHOIO Na3epHOro naasfeHns Npy MOLHOCTH
nasepa 31-48 BT. [MomMMMO 3TOrO, yCTaHOBNEHO, YTO fo6aBneHWe kapbuga 6opa N3MeHseT
MEeXaHU3M peakuun 1 Ccnoco6CTBYET Kapbuausaumn, yBennumBas o6LWMiA Bbixog kapbuga
KpeMHus.

B uenom, uccnegoBaHve MNOATBEPXKAAET MNOTEHUMan MeToja CeNeKTUBHOIO /a3epHOro
M3bU3N3CK [KA 3/1UTe0TU TOOH3BOAce3p ¢yH3y3abal/lbguk nOM303UTOB Ha OCHOBE
pbHBCAbKpPEMHUSA MNPefOobT3KANEeTbpakTuyonTnebepmaTpbingntaloccoanknana mx
NHOMH1LI3€3HOTO 3/14HE30KS.
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