
International Journal of Self-Propagating 
High-Temperature Synthesis 

ISSN I 06 I -3X62 

Editor-in-Chief 
Alcx.andcr S. Rogm:hcv 

Merzhanov Institute of Structural Mac rok inull t:s 1111d Mulol'lu iN l·k ltllltll!, l{ ll tWIIIII At111llti iii ,Y ol' ~·klurH;cs. C hcrnogolovka, Russia 

' oor d iunl iuu l l;llllm· A ltiXI IIH iti i' H , Hyl tll'IHIV (1 { 11 11~1111) 

SCOI'Ii: 

Editors Evgeny L evashuv ( Rttssiu) , l< ll tll 'h i tlll l' V, M lllllll,yllll (1 / ,~ i\) , 1 11 111 I litllll tl X 1111 lliopolo u (G reece), 

AdviNm·~~ llom·tl 

Frcclcri t: l lunutrd (11rllll l 'l\ ), { ' 1 11 111 1~ ( 'li1111 ( l11 (( 'l il 1111), .~ 11 1'1 1 1 1 I " J{ lllll 'tii ,YI III (i\l'ltltl l ilu), 

Georg ii I. Ksandopttlo (Ku~llkliM I I I II) , Y 111'i l M , Miillti i iiiiiV (HIIHti iii),Y:illl, l llil l' M l it lili il'liV (KII't ,tl ldtslun), 

Bernarcl .1 . Malkowsky ( USA ), i\luXII tll l tl t' Mli l\ii ti,YII il (1 1,4 i\), 1,11lii i li ' 1\ , Mlliill' ( IIIli\) , ( )Mit llltl Otl ttwunt (Japan), 

Kus ltitiulh (', l'ull l ( Indio), ( ll!ll'j!l l l, ' I 'I I VI II I ~.I t (( 1 11 111 '~1 1 1 1 ) ,1 11 11 1 ,IIIIi 1\, I'II H~,y li tl ld (1 /Si\) 

l i:llll o l' lullhuu •tl 

lnigo/\)J.ol u (Spult t ), ' l'tllltllli li'tl A lliy1111111 (,l ll j lllll ), Mlld 11 il ll. A ly 11 111V (HII~N ii i ) , A h•XIIIHitl l' 1', AllloMoV ( l{ u ssin). 

I 11o ru ltl:t: l l u t'IIN ( I 11'!111l'l l ), <11 111'111 i Ill ( '1 111 ( 11 11iy ), Y IIIII! ( 'IIIII ( I~ 1111 111 )1 I (tl \1111 1 tl I " I )I 11l t,l 11 (II Hi\), '/,hll tl )!.yl I lu (Chinn) , 

l runu Gnllll tlll ( L~ l 'lltl l ), V I tt(/ Ill tit• V, ( li'lll'lit •v (I{ IIHHIII ), ,1{ l111111t IIII I ll11 ( ( 'II 11111/1 111111 11 II , 1\ I i1 1111 ( lllli i ii'IIN ), .l or~.y l. i s ( Po l and). 
i\INIIHi il Mllld lltl (,l i tp illl ), 1\ li l lt' li li(lll vI M iilllill VIlli ( I h4A ), 1\i llll ll Mll ti iiiiN,YIIII ( 1/Hi\), 

Ck nrgu Sit. On l l i.~ ll v lll (( hl lit'f\ 111), I VIIII I ' III id li (Ill\ ), ( IHIIIII' N, l~l ili l ll t iV I I • Ii ( 1 \t l l l llll ~), 1\ III IHI IIIII IIl I I. Hltlwdlt iNky ( Russia), 

A luxundtll' H. ,%1 !1 llil!i• t '~c~ IHIIHHIIIJ, 1 hllll ll i lqi iP Y11•l (l li l tll t~P ) , ' l 'l nlt illi,v W1•IIHt ( I IH A J. 

< ' lltiil fl W IHtil Wt ili {l~ tii 't ll i ) , ( llilll lilp V(ll •t•l (' l 'illk tiY ), lilltl f il!ll ( 1t1 'l,l ili iiJl (( 'li l nu) 

11:t1Um· ul' llw l 1:mdl~h I 1'1111Ni u lluli Viii y II , i ll'll il t 'll Ill 1111111 1 Hl ' lll ' t' ldHiiHIII ,1111,1'11 ) 

llltt'l'll(l/lrmlll .111111'11111 t!(',l't•(/ l'tTII"'IIIII/11 ,11 llln /1 li•lll! lf' lflill ll' 8\'/t/IIP,! Iv In 1111 llll t•lltllll. llllillltillllt il l t ' II. Yt• t / 11 ~ !t with• 11 11 111~ 11ll11jllt 'n 1 11 111 '1'1111'11 wil l! till II' •Jll'fiJlllf\llliug high-temperature 
syutlic.<ls tS II.~ l. tho 1"'" ' '' '1111 l'o11' lh11 111 " lhtl'l h 111 111 llti YIItli 'l'tilllllh•tlniH hllntltltiil nulltl nllllt• o•lllilhllii!l llli llil!lfllli! /ilil 'l llli lly 1\i'tll'tlli t•d t'lu •uil o •lll<• il li i'~Y· Suh,iccis rauge from the fun
dumcutuls ol' SIIS Jll'lll't'IIIIWI, l'illli ill tHt'y t111tl h•••lltll tlliU\' Ill' Nl tli l lllltiiii 'IH lll til tll iV!IIit't't llillill'l lll li 111 /1111/lhllll" t'llili l'illilt/ Willi l!lllli l'l l ll r• liln, 11111 1lo 1111thc kluctics auu ihermodynamics 
oi' high· tCillpurll llll'IJ chuuill'll l l'lllll'i lllilll, l'll llll llt lll llllllllt'lll y, II IIII'IIIHI'IIIIII' hi till! II'" lll lllltl l"lltlll lflllll' l iiiiii1Uilij1 I il l• IIH•Itltllll!ll l• ltlli•IHit'ti lll jii'IIVlolc 11 widc·mugiug exchange of 
r<:scurch result.< 1111d 11 hullul' > 1! H i l1 t'II I 1 11Hiill~ 11 1' tltlv!lllljitlll'IIII!I IIIII I IIII IIIVIIIIW ll ~iitlh I n iH IIi Ht•llllli'illlltd lljljtllt 'ii! l ll tlh 
lntel'lllltionlll.lolll'lllll r~J'St •(J' I'IYI/1/I,If/lllll!l lilnh '1/lfll/!11111/11/\181'111111•111 In !litnllltlll i•tl ill ttl/t II l ntlt •~Pt lllt i 1/1!11/1/ttil 1/lilll/1 /I ,\'ill,,,, .,, rr '11,\'), /i'/1.\'f '() I JIS< 'I!\11'1',1' Savice, El Compendex, 
Emet"M in~ Sm"·.:es Citali<m I IIIII'\, (/(1/o, ll11lo• il• 'llt ftllll lt ' lllltl/11/rt, I l11r1~ /1 1 81/ittlt!ll /N/8 l ltlllillltlt' \1 /N'/11/li 1

1 i lllllliiiiJ li/811t•llll/il ' IIIII I 'il•l'lmll'fll ltt/lm nation r~f' China, Japanese 
Science at~</ 'li!dnwlo~y !luc'ti<'Y (.1.\''1'), Mil''' '; IJI '1,1 ' Wul'ltll 'ui / 1/ii'rl l'!'l I' 8t'll'llt•, I'IHUIII' Ii I 1!11/lloll /1111()!1!' 11 l \ll#llltl!l//11#1 /

1ii1Ut111,1f Alill<' ' '/ri/.1' S<'iecu:e and En~ineering Data· 
base, PruQ11est Sd/'ech l'remi11111 I 'n /1• ·• •!111!1, l 'tliUII fl ,l'l 'JI,,•Iiiiii/IJI/1' i 'ulloo 1/iltl, l 'iiiU!III\1 l •i l IIIII\ / '11111111 f llif{ill!' ll I• II 1/orlv ,\'tllllillllll, ,\'1 '1111118" · ,\'COl' US. Semantic Scholw; WTI 
Frankfi.trl eG. 
International .Journal ofSel/~l'lt!/'ll!{"tln.~ lli!{h 'li'lll/1'' '11/ll li' ,\'1'11111•'·''·'' I ~ llvllllllltlt• lll tlltll l ltV Hti i iHt'l lpllllll lt tlllllill lli/IWWW i jltliiJWI '''""' http://llnk.springer.com. 
Journal website: http://pleindcs.Oill i1ou/no(j• llll'lll!l /Nl111'p•••Ji1/, 
© 2020 by Allerton Press, Inc. lntcmotirmal .lual'nlll r~/'.l'ct (/' / 11'11/IIINIIIIII,•i llliJ il 1'11111/lil/dfill t181'!1lli1•1/l lliilllttl jiiii11N litlill • l 'upvtl j\hl ( 'hltii'IIIICu Cunler (CCC) Transactional Report· 
ing Service. The appearance of a code line ntthc top ul' lhu l'h•llt jlii)Jll ul tlll lllllliiV ln tlt l ~ IIIII! ! llt llt llli l'll i l'~ I hit I'IIJi \i!l~ll ii !W t ll't '~ •'illl lll\liltlonl copies of the article may be made for 
personal or internal use. However, this cu~oscnt l s l\l vo11 '"' '"'' •••nlllilltllllhill il ll• ' '.11\Jh•l I !ltV 11111 illll ' .''~ 111' 1 i Ill IV Jllll .111111'11• llll ttlt lilit,lunnl per puge fees) directly to the Copyright 
Clearance Center, Inc., 222 Rosewood Dro ve. Dnuvcl's, MnNIIIIl'illotllllt ll Ill~) I, 1111 111 ' '"I' Yh t~ llll l t l~ jil lt .I IV Jltlliiillittl l hy IIPt'IIIIIIH Ill/ 111' IOH 111 the US Copynght Law. The CCC 
is a nonprofit clearinghouse for the payment uf pluolllcllpyl n~ 1'<•1111 liy l litt 'll l' lt•~ lilltl llil llll lllliltH lo '~I I H ii l ll tl l W 1111111• 1'! 'I 1 'I lii•II•IIIHI, thl11 i'llll<Cilt docs not extend to other kinds of 
copying, such as copying for general distribution, for ndvco·tlslng '"' Jli'lllltlllillllltl jlllljlllnt•H, 1111 t'll'lilll i/1 III'W tlll /ltlttii Vt• \YIItl1H, 111 1111' l'li~IIIP, ll<H' IO the reprinting of f igures, tables, 
and text excerpts. 1061-3862/20. 

International Journal of Self-Propagating High-'J'empen/1111'!' ,\'!'lllht•.l'/.1' ( IS~N i lOIII Hlil) jill ttl Vtlti lt lll, IWIN I IIJ lrl IIIII X l'h'•'illuolt• version) is published quarterly by Allerton 
Press, Inc. c/o Springer Science + Business Media l.LC, I New Yw•k l'ln·1,11, H11lh1 •l t\1111, Nt<W \'inlo, N \' II III II ~fl) , IIIlA 
Postmaster: Send address changes to International Jounwl r~f'.\'t ·(/~l'rn/lll ,~tllliiH 11/uh 1'!'111/ltll!lll!/ tl 8 t•ll//ill i(i, lt jii i11W'1 Nitltlt l', ( 'll llttli lluo· Service Department, Harborside Plaza ll, 
200 Hudson Street, Jersey City, NJ 07302, USA. 
Volume 29 (4 i ssues) i s published in 2020. 
For information on subscription rates please contact Springer Nntnm Cn>lliHnl'l' Htii'VIt tl ( 'tllll!l l l ! ll ~ l il l tll lt ~tll V ll'~llll ~ji i iiiW•t t't llll . 
In the Americas: Springer Nature Customer Service Center l..l..C, HnrhorNido 1'111111 II , Jlllll lilt lllll li /lil!ll'lo lt'IHI'V l 'l!y, N,l 0'/ 10), liSA. 
Registered Agent: Corporation Service Company, 251 Little Fa lls Ol'ivc, Wl hulll~lillt , I l l ( I IJIII III, IIIlA 
State of Incorporation: Delaware, Reg. No. 4538065. 
Outside the Americas: Springer Nature Customer Service Center Gmhll. Tlu•·gtoo'll ltllil l'lllil• I~ 1/, ltV I ) I lltllihdht•tj\ 
Registered Office: Heidelberg I Amtsgericht Mannheim, HRB 336546. 
Cancellations must be received by September 30 to take effect at the cud of tho illl lllll Ylllll' 
Change of address: Allow six weeks for all changes to become effective. fill Cllllll lll ll ll t•illh•llil ~ l illlilt l lt ll ' it lt ltt hill It tlitilllltl 1!\IW tuhh'll,<Scs (with postal codes) and should be accom· 
panied by a mailing label from a recent issue. 
Publisher: Allerton Press, Inc. 
Pleiades House, 7 West 54 Street, New York, NY 10019; e-mail : info@pldllflon•ulil.!l!,t'illlll l!ilj t 1/nh•ltlllt<i l llllitll•, 

International Journal fd'Sei/~Propawl/inull/uh '/'11111111'1'11/tllll Sl'li/111•,! /,i 11.1 )()) () ily fl lhll itlll l'l'uHs, Inc. 
l'l'inletl lll l lll I I.Yt\, 

Contents 

Vol. 29, No. I , 2020 

Nanoc r y s la ll inc Cobalt Ferrite Powders b y Spray Solu lion C o mbustion Synthesis 

R. V. Minin, VA . Zhuravlev, 0. V. Lapshin, V. I. /tin, and V A. Svetlichnyi 

S h o c k - Induced Chemical Transformation s i n Ti - B - Ni and T i t :-N i Powder B l ends 

I. V. Sailwv, V G. Salamatov, A . Yu. Malakhov, I. 1•:. St•mt•ncllflk , 
I. 0 . Kovalev, N. f. Mukhina, S. A . Seropyan, and P Yu . (,'u/ym·v 

Preparat io n of N i 3A I by Thermal Exp l osion und er Pressure: lnl'lue n ce 

or l'recompaction P r essure and D elay T i m e for Compaction l'ressure 

1\. N. Boyangin, K. 0. Akimov, and M. G. l'igurkn 

Preparation o f Green Mixt ures for SHS R eactions: ( ' h i l nt t.: l u ri l'.nl lo n h y l lltp ed anet: Spectroscop y 

M. V. Tsarev, V. V. Mokrushin, K. V Km:l'htiiii! V, II . l'v/. SllllfJOI'tllo l', 
A. Yu. Postnikov, I. A. Tsareva, 0 . Yu. '/o!Jrorlillo, 
D. G. Ivanov, E. V Zabavin, and A. l1'. Kol/1/11111' 

Combust ion ofTi-A I Mixtures: l nl'l u t:nct: or l'rt:h ea l i iiJ.!., M t:c h :t nic:t l /\c l i v a l io 11, 

and Burning M ode 

N. A. Kochetov and 13. S. SetJiyllrsk ii 

C o mbusti o n o fThe r mite T i 0 2/Zr 0 2- Ca M i xt u re:; in Ni l ro g c n Gas 

Yu. M. Maksimov, A. N. Avramchik, B. Sh. Braverman, and A . M. Shulpekov 
t 

Ti-W Composi t e by Magnesio thermic S H S and A cid L eachi n g 

T. f. /gnat' eva, V I. Vershinnikov, D. Yu. Kovalev, and V. N. Semenova 

Brief Communications 

S H S of (Ti , C r )C Po wders with Ni- Cont aining B inder f rom G r a n u l ated G reen M ixtures 

13. S. Seplyarskii, R. A. Kochetkov, N. f . Abzalov, and T. G. L isina 

Synthesi s and Ign i t i o n of Composite Ti-Cu Powders 

S. G. Vadchenko, E. V. Suvorova, and I. D. Kovalev 

Disp er s io n St rengthen ed Mo-Based Cast Composi t e by Centrifugal SHS 

l'u. ,\'. Vrlnvin, D. E. Andreev, and VI. Yukhvid 

( '11 p l llury Spreading of C opper Mel t over SHS-Produced NiAI 

U. fit/ . Uah!Jilsov, A. M. Shulpekov, and V. D. Kitler 

l ro11 ( 'o 11 1111 11 i11g P ig m ents b y SHS Met h od 

N. I, Uorllslwvslwya, A. Yu. Nazarova, 0. V. Lvov, and N. G. Kasatskii 

S l ru<.: l u t\ l u n d l'ropu rl ics or S P S - produced Carb o n - Containi n g N iAI 

A. t·:. ,\)ltst'lwv, N. ;1. KtJc'l!ctov, A . S. Shchukin, 
M. 1 •. 1/u.\'lll'illll, 111/{f A . V. A!JIIrkin 

M t:ch :t iiOi tc livn l l'd S I I S lt 1 Jo'cr rolila n i u m - Carbon B lack Powd er M ixl u rcs 

(,'. II. l)rll~l'lkol', 11. I~ fltll 'ii/III F.I'k~ l'. V V Korzhova, and M. (/. Krini/ly11 

10 

15 

22 

26 

31 

36 

42 

4 (> 

41) 

S2 

55 

58 

61 


