
International Journal of Sclf .. ProiJagating 
High-Temperature Synthesis 

ISSN 106 1-:\HCl 

Editor-in-Chief 
Alexander S. Rogachev 

Merzhanov Insti tute of Structural Macrokinetics and Materials Science, Russian Academy or Scil:nces. Chernogolovka, Russia 

Coordinating Editor Alexander E. Sytschev (Russia) 

IH 'I 11'11: 

Editors Evgeny Levashov (Russia), Khachatur V. Manukyan (USA), and Gal ina Xanthopolou (Greece), 

Advisory Board 

Frederic Bernard (France), Chang Chun Ge (China), Suren L. Kharatyan (Armenia), 
Georgii I. Ksandopulo (Kazakhstan), Y urii M . Maksimov (Russia), Zulkhair Mansurov (Kazakhstan), 

Bernard J. Matkowsky (USA), Alexander Mukasyan (USA), Zuhair A . Munir (USA), Osamu Odawara (Japan), 
Kashinath C. Patil (India), Giorgi F. Tavadze (Georgia), and Jan A. Puszynski (USA) 

Editorial Board 

Inigo Agote (Spain), T omohiro Akiyama (Japan), Mikhail I. Alymov (Russia), Alexander P. Amosov (Russia), 
Florence Baras (France), Giacomo Cao (Italy), Yong Choi (Korea), Edward L. Dreizin (USA), Zhengyi Fu (China), 

Irena Gotman ( Israel), Vladimir V . Grachev (Russia), Xiaodong He (China), Boris B. Khina (Belarus), Jerzy Lis (Poland), 
Atsushi Makino (Japan), Khachatur V . Manukyan (USA), Karen M artirosyan (USA), 

(i\ll lrgu Sh. 0 11iushvili (Georgia), Ivan Parkin (UK), Oscar S. Rabinovich (Belarus), Konstantin G. Shkadinsky (Russia), 
Al~.:1wndcr S. Shlcinhcrg (Russia), Dominique Vrel (France), Timothy Weihs (USA), 

('hung Whun Won ( Kor~.:a). Onuralp YOcel (Turkey), and Shu Ge Z hang (China) 

1r.1111or ul' lhc 11;ngllsh tnmslntiun Yury B. Sd1~.:ck (e-muil : scheck @ism.ac.ru) 

/li/1111/111/1111111 ,/11 111 IIIII 11/ ,\'1•1/ 1 1111/ li iHi ll/1111 111~ /i 'lh ll/111/l /1111\' .\'i'IIIII<'•I'I.V 1111111 llllt\l'lllllltll! /11 ,1"'"'11111 cnvol'lllw, 11 wi tlo t'llii ~U 111' 111picN CUIICCI'IIcd wi lh sciiC.propagating high-temperature 
' VIIIIi~' l ! 1111 1/ll, II III III III'I'HH 1111 IIIII lli lldlli'i lilll lll' II!IVIIIII11•11 ll llilt'I'IIIIH hi!Ht•d 1111 ~11il d ~ ll t l ll l'lH IIhl llil l illl 111111 ~.1 11~ l11l l•r11tdly ~lllllll'lllcd chumlclllcllcrgy. Subjects range from the fun
ilillillliii iiiH Ill Nl Ill jiii iii'H~I% l'iii'IIIIHII V IIIII I hli'llllllillf\V 111' fll IN jll lli lil t' l ~ 11 11!1 IHIVIIIII't•tl llllll!'l'lniH Ill jll'!ihlulllll ~~~ ~~~UI'tlutl wllh rulnlud 11ulds, s11ch 11s I he ki 11etics and thermodynamics 
ill 111 ~11 hlll lj ii'IIIUii!l l1hi111111 111ill'lll 'iltiiiN, l'IIIIIIIIIHIIIIII llil'l ll V1 IIIIII'IIIHI'lljlil• l. lm•lii•H Ill' lllllll~llliltll'llllt• jll'lll'l'NNliH, l'll', 'l'hu f0\11'11111 IN llllCIIUCd lo IJI'Ovidc a wide-ranging exchange of 
ll'~l ll ll i i iii'!II I I H llllli ll li!!/lill lllllli l l ~lllll i l l!iM lll ihiVI•Ii lj\11111111111 illlll iiiiiiiVIIIIvt• 111'1111! Ill HI IN Ntoitll ll'tl llllll llppllt•ullniiH, 
i ll/111111/11111111/ lllillllii/ 11/ ,~11// 11111/IIIHiiiiiiN 1//jl/i /lilllflilltllllli18\'lll/!ili/i lx llliHI11111111il Ill Hi/l it' lt11h•Xt•il lu ( '/J,,m/t 'lll i\/1,1'11\lt'l.l' S,,,.,,ft .,, (<'!IS). liiJSCO Oi.w:overvService, El Compendex, 
/iiiH'I#IIIH 8111111 111 1'/lilllllll l lll ll'h 1111/11, IIIII~ l illl lillll/1 111111/1'//111 I /1111HI11 .1'1 /iil/11 11 IN I,\' /l (llilllllrh' l, INS/1/i'( ', /11,1'111111•' q/'SI'ifllll(/1,· ""'' '/i ·,·lmim/ 1•(/rm nation. o.l China, .Japanese 
81 !~111 1' 111 / i / / )11/illll/11~11 I N~/11 11 i/81 ), Mll'l'll I){ 'II ' l\11llill 'lil / 11111111111 I' ,\'Jill1/i,,, I1111U1111,Yf 1'1•111111/, 111't1UIUJ,I'I I\'IIHI11111'''1"11· l'•~dJmwl Mott•riols S.:ien.ce and Engineering Data
/111111, /11HIJIIIII/ 81 ///11 /1/ 11 ~111/11111 i 1111/1111/1111, /1iH(iiiJIII/11i /lllil /11U I' 1'111/111//1111, I1111()11J1 il /l'i l /111/,i I 'Jimu, /1n1U1111.W 1\'11,1111'/.1' S 111111111111, Sl 'lmo~o. SCOPUS, Semantic Scholar, WTI 
' 'lliiiMIIItl'll 
/11 /11111111/llllii//HIIIIIII/ 11/ ~ill/ /111'/liiHIII/11# 11/N/1 /llllll llililllllil .~1'11//1/1 1/I I H IIVIIilllliltl illllillt' liy ~lllt~l ' i l pillll l ~illlllillll i l/www.Jil)rlu~ul',<:nut , hllp://link.springer.com. 
i lllllll l il ll'il l li l l~ · IIIIJI I/ilhlilllh'! lllllilll'lllll lllllllllil/!!iltlllllll 

11 '1 JilllliiV fl llilllllill'!il••• I liP 111/tlllllll/1111111/111111111111/ .~t•l/ /1it 1flill/i11/ll# IIINh /'rllllflllltll111118\'llll111,1'/i lillllh•lpllitiN lulliu ( 'opyl'i!'hi (.'lcumucc Cculcr (CCC) Transactional Report-
111M Ml11 ~ ~~ 11 l lill llfil ii' lllillll ~ 1111\ l'lllhl llllillll 11111 IIIII Ill' IIi~ lliHIIIIIMI' Ill !lll llllli ihl Ill ! ill~ 11111111111 lillll i ' l ll l'~ ill!' l'ilpy!'l tJII/ owuu1''N ~UIIN<llll 1h111 copies of the article may be made for 
jiPi i lllll\1 111 liiii'IIIIIIIIRII I hiii'~YIII , 111111 11\l!lllilll ~ Vtlll llll!illl llilll illhlli lilliililll llll[li l'l \lilY lilt• IIIII h•tl jlt'l' l'liiiY jltll' 111 ilt1lu (tto tultlltiouul per pngc fees) directly to the Copyright 
I 'lt•1111111111 ( 

1
111111111 I ill' 1 J) J 11111~\1111111 1 1 h IV1'1 I hill ~~~ •• ~ 1 1 \llllll i tii Hilti H II III I \1 1111 1111 llllji Y i ll ~ IIIII I•K jllilili ly jlllllllitlml hy Sccilott.< 107 or 108 of the US Copyright Law. The CCC 

IR 1\llllll jllllil l l ih lllliiiMI IIIIIH~ hll IIIII \liiYIIIIII\i llljihllhlllljiYiiiM h•~l l l y lll ll lllh•llllll l lll lll\1' ll~rl ~ I I I~I NIIII \Itl wlih Iilli ( '('(', 'l'horol'oru, this couseut does not extend to other kinds of 
I'II)IYIIIMo 11 11 1 1 1 11~ I'll~ lVI II~ 1111 J!illllilll lliAIIIIIII\11111, 1111 I III VI II II HIII~ ill lll ll llill l illllllljiiii! IIIN~I. l111 1' 1111 \l l n~ Ill IIV l'llliUl'll vo W!ll'ks . .,,. I'm resale, nor to the reprinting of figures, tables, 
lllldli • ~ l ll~iilllil~ I ilillllfllflfl 

/till llllllllilllll//llll~lil/11/ ,\~/// 111'/ II INi i/IIIH IIIHII /lllif/ltlloillfltl .~ 1'11//i ti l/1 I @IN lilt! I \llnJ pli111 Vt'l ~ l \1 11 , ISSN: I 11~4-7HXX clcclronic version) is published quarterly by Allerton 
111 ~-~ . " '" 1'111/lpiiiiMI'I Nih'"' I' 1 llilil1111u "'" '11i11 l r t', 1 N1•w 11111. l 'li1111, /lull,, •lniHl, Nt•w Ytll'k , NY ~~~HI ~I\2, usA. 
illl~ l llllli h' l Ntlllil llllih~U l 'lllll\~ll• l ll lli/~lllii//11/111//Jillllllll ll/ ,\'tl/// 11 tl/lll~il llll~ 11 /#h /\1111/lf'l'llllll't' .l',l'llllitwl,l', Spl'lngcr Nulure, Customer Service Department, Harborside Plaza II, 
Jllll ll lldi llll rl\111111, 1!11 !!tV ! 1lly, 11111 / ll!l, I IHII 
V11l1111 111 lU id liNIII'i lli fllllii\NllltJIIII III lO 
lit II 111 111111111111111 1111 Hllhil lilj l ll llllllllt!N flhl ll~ll Plllilillll H111lll!ll'l Niil l ll ~ { 11\Niilllltll' .~tll'vll•u ( 'u111oo·: unMitnllorscrvicc@springer.com. 
11111111 A11 11•11 111111 H l llill~l 'l Nlllillil t 1\IHIIII \1111 H1•1 VIII• ( \11111!1 I I ,t ', I llliiHHNillt• l'l11111 II. :wll llndN•n• Slrccl, Jersey Ctty, NJ 07302, USA. 
lli1j\ l !li 11111 l fl~l'll l 1'1111111111111111 M1•1 Yli 111111111/IIIIIV, )1 1 I I IIIII I ill liN l ltlV11, Wllnilu~liill , Ill •: 111XOH. USA. 
,'IIIIIU !!I 1111111111111111111111 1 ii•IIIWIIIII, lf l·~ Nil I ~ IIIIIM 
t IIIIHiilil ll lil All llllililll HpiiiiW'I ~111111111 t 111~ 1 11 11111 1 rhll vil•ll t ·~111 111' I hllhll, 'l'ltii'WIIIUIIHII'III.\o I ~- 1 7, 69 121 Heidelberg. 
lii1UINII'iild I IIIII IIt I ll • l l h ! ll li ll ~ I AIIIII U111hilll Mllllllhl•illl, I ll(li I iO'WI, 
( ' li ll l'll li ll li ll ll~ 11111 111 ~~~ I ill IIIYI'I IIV Ni'llli•lllhlll lll!ll lllllilllil\llll lllllit1lllill lil' lilu NIIIIIO ycur. 
( 'lilllljl!l lll' lldili tiNHI AIIIIIY HIX IYPilltH 1111 llll tillliii ii!IH 111 11\11111 11\tl lll'l\mllvu, i\ 11 c!lnlnHttllcntions should include both old and new addresses (with postal codes) and should be accom
llllllhli\ hy 11 111 11 11 111 ~ 111111!1 II IIIII i\11'1 '11 111 1~~11!1, 
i •uhliHhl'l l i\ litll lilli I'J rHH, 1111' 
i'lt•IIHitiH IIIIIIHt•, I W~·~l 1•1 11111'1'1, NIIIV \1111k, NY llkll li: "tunli: lul'o(lllplcimlcsonline.com; http://pleiades.online. 

liill'lllllllillllll ,/11111 '11111 1!/' •l'u(l:/'ml"'~"/in~ HiJih-Temperature Synthesis© 2020 by Allerton Press, Inc. 
Printed in the USA. 

l 
r 
I 

Contents 

Vol. 29, No. 2, 2020 

Combustion Synt hesis ofC and SiC N ano par t icles from N a2C03-Si M ixtures: 
C haracterization and Elect roc hcmic<il Pcrlorm ance 

H. H. Nersisyan, Y ./. l ,ee, ./. II. Lee, and S. M. Jeong 

40 Laser Pri n t ing or l 'un(; lionnll y Graded Structures and Items from M ixtures 
o f Powdered Polymers w it h l 'uncl io mil M ic ro- and N anopart ic les: An A utoreview 

I. V. Shishk.ovsky , V. I . St lll'rflll lwv. M . V. KU'<.nelsov, 
0 . V. /Je/ousovo, and Yn. (/, Mommv 

SCST cmpCn l Sol'l WIII'C li.JI' Solut ion- ( 'on1busl ion- Synl hcs is Applicn l ions 

Sit . M . A'!lfl llll/1/n, I , S. l 'llfHI\i, t 111tl V. n. /.!tumvl!•v 

M cchii iiOIICI Ivllll'tl S l IS In I Ill' Nh Sl Sysl l' tn : M o(kllnp. nml 1\xpcl'l nll'nl 

0 . A. S!tlwtlrt nnd 0 . I< l .nps!tln 

Forced SII S Conlptic lion o l" l 'l B lll l.ll lds: ln l'lit l.lncc n l' M lxl nJJ. Comli l lons 
and Sa mpll.l M ass 

Yu. V. 13ogatov and V. A. Shcherbakov 

Layered NiAijCu/ N iAI Composite by SHS i n a Mode of Fron tal Combustion 

R. M. Cabbasov, V. D. Kitler, V. C. Prokofev, and A.M. Shulpekov 

N ickel Nanoparticles by Mech~nical Synthesis i n the N iO-Mg System 

M. Charibi, H. Sharifi, M. R . Ni/foroushan, and M. Tayebi 

Electrical Resistance of Polymeric Compounds F illed with SHS- Produced 
TiC- Al20 3 Powders 

A. M. Shul'pekov, V. G. Salamatov, and R. M. Gabbasov 

U ltrahigh-Temperature T a4ZrC 5- x ZrB2 Composites by Electrothermal 
Explosion under Pressure 

V. A . Shcherbakov, A. N. Cryadunov, and M. I. Alymov 

Brief Communications 

T aC by Electrothermal Explosion u nder Prcssurl.l 

A. V. Shcherbakov and V. A . Shcherbakov 

SHS of AlON Powder under Pressure of Nitrogen G Lts: Cont rolling Prodttc l Piill l'l'lllnp. 

T C. Akopdzhanyan 

C ombustion of G ranulated T i-C B lends: Influence ofGra nu l ~.: Si,..," 

B. S. Seplyarskii, R. A . Kochetkov, T G. Lisina, and N. I. Alnalov 

One-Step Solution-Combustion Synthesis ofNi/N iO N anocon tpnsilcs lJsl11 
6-Aminohexanoic Acid as a Fuel: Effect of Oxidizer-to- Fuel Rat io 

E. A . Chavarriaga, A. A . Lopera, C. P. Bergmann, and./. 11 /orcrfn 

SHS Joining ofTa w ith NiAl: Structure of Transition Zone 

A. S. Shchukin and A. E. Sytschev 

65 

77 

X7 

96 

100 

104 

108 

115 

I l l) 

124 

126 

12g 

131 


