0,02 004 2

Puc. 3 Puc. 4.

Ha BepxHeM [l]. ITo-Buaumomy, KuHeTHuecKasi cxeMma, 3ajOXKeHHas B pac-
YyeT, HeJOCTATOYHO IIOJIHA.

KauecTBeHHO 3aBHCHMOCTD 4 (p) HZOCTATOUYHO XOPOLIO OMHCHLIBAIOT 3KCIIe-
puMeHTasnbHble faHHble. Eciu 0603HaunTh CKOPOCTb Ha mpexede depe3 u¥,
TO HOJYUUM

u=uwrmnV T (17)

TpHYeM 3aBHCHMOCTb IlapaMeTpa [ OT JaBJjeHHs, coriacHo (3), UMeeT BHI:
=_—r (P P 18

ﬁ 1+PJP1(P+P1)' ( )

Tle py U po— 3HAUEHUs I aBJIEHHI, COOTBETCTBYIOUIUX HUIKHEMY H BepXHe-
My npepenam. Ha puc. 4 usoGpaxkeHbl TeopeTHyeckasi 3aBUCHMOCTb U (p),
nocrpoenHas no ¢opmyaam (17)—(18), u skcnepuMeHTaNbHble TOUYKH [IJ
xojogHoro maamedu B cMecH ¢ coctaBoM 0,03% CS,4-10% O,+909% N, npu
temneparype 97°C. Ilpu mocrpoeHud KpuBOi ObLIO NPUHATO u~=1 cM/c,
p1=10 MM pr. cT., p2=300 MM pT. CT.

ABropel Ouaaromapubl akagemuky H. H. CemeHOBY 3a NOCTaHOBKY
3ajlaul M IUIONOTBOPHOe obcyxkaeHue u akagemuky B. H. KoniapartbeBy 3a
IUCKYCCHIO U DS COBETOB.
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26/VI 1972
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O BJUIAHUHU NOBABOK METAJUJIOB U UX BOPHUIOB
HA CKOPOCTb I'OPEHHUS CMECEBbLIX CUCTEM

JI. JI. Pomodarnosa, II. ®. [Toxunr
(Mocksa)

M 3BeCTHO, UTO MHOTHE MeTaJjlJbl, nobaBJeHHbBIe K COCTaBaM B He60J15-

WHUX KOJHYECTBAX, YBEJIMUMBAIOT CKOPOCTb TOpeHHs mnocienHux [l1—>5].
Has BeisicHenust NefCTBHs MOJUOIEeHa, LIUPKOHHUS, THUTaHAa, BoJabdpama, xKe-
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Ta6auma 1

Hekotopbie hU3NKO-XHMHUECKHe CBOHCTBA METaNJOB
1 ux 6opunos [6]

Huc- TeMmnepa-

Go- -y it pa Temnepa- | Temueparypa
?:;aﬁgu'gnng II{IgE'J?b, ng?:ﬁzﬁg g%;?%eé TYIE’SHK‘QI(?' ﬁg{%‘:&‘gﬂ“}é
Fe 1 7,9 1539 2740 250
Zr 3 6,5 1900 5050 230
B 6 2,3 2075 2550 460
W 19 19,3 3410 5930 450
Ti 6 4,5 1725 3260 510
Mo 4 10,3 2625 4800 380
FeB 2 6,71 1540 490
ZrBy 5 6,04 3040 — 650
W,Bs 2,5 13,1 2300 470
TiB, 1,4 11,7 2950 — 480
Mo,Bs 4 7,48 2100 355

Je3a, 6opa U GOPUJOB 3TUX MeTaJnoB (Tabsa. 1) Ha CKOPOCTb TOpeHHs cMe-
CEeBBIX COCTaBOB OBLIH INPUIOTOBJEHBl CJeYyIOIIMe CTeXHOMeTPHYECKHE CO-
CTaBbl: OKHCJAHTENb — IepXJopaT aMMOHHs, roployee — MeTAHUJIOBasg KHC-
JoTa U TnoauMetunamerakpuaar. Ilepxsmopar aMMoOHHST uMes Aucnepc-
HocTh <100, mosuMmeTunIMeTakpuiaaT — 3y, MeTaHuiaoBasg Kucjaora <<50u.

CxuraHue COCTaBOB NPOBOAHJIOCH B 6ombe (B aTmoctepe asora) u
MOJ KOJIOKOJIOM BaKyyMHOH ycTaHOBKH. CKOPOCTb TOpPEHHSI OIperensyiach
(hOTOpErucTpoM.

JJ1s1 ¥3ydeHHUs BJAUSHUS KO0ABOK METaJJIOB M MX GOPHUIOB Ha MPOLeCC
ropeHHs CMECeBhIX COCTaBOB B Bakyyme (p=~10~2 mm prT. cT.) 6BLI B3AT CO-
crap IT1XA-FmeranunoBast KucaoTa. McciaegoBaHo HeHCTBHE METAJJIOB H UX
GopuIOB Ha TeMnepaTypy camoBoclaMeHeHusi TIXA u cocTaBoB Ha OCHOBe
[IXA u ropiounx (mZeKCTpUHA, MeTONa, HA()THOHOBOH KHCJOTHI). Pe3ysbTaThl
OTIBITOB CBejleHBl B TabJa. 2 u 3.

Tab6auma 2

TemnepaTypa camMoBOCHJIaMeHEeHHsI BO3TOHKH H Da3jioxkeHHs B Bakyyme ITXA
¢ 29%-noit 106aBKO#l MeTaNJIOB U GOPUIOB

l
JoGaBKa Fe ’ Zr B Mo Ti w FeB ZrB W.B; TiB, | M0.Bs
T,°C 356% | 356* | 356* | 390** 390** 358* | 390* | 390* | 390* | 390* | 390*
* BO3roHka, pasjoxenue.
** BplaeTaloT HCKpBI; BO3rOHKa, pasJjoixeHue, YaCTHYHOE BOCIJIaMeEHeHHe.
Ta6auua 3
Temnepatrypa caMOBOCNJaMeHEHHSI COCTaBOB B BaKyyme, ° C
, ﬂé C poGaBKOM 2% Me1aJI0B 1 GOPULOB
B
CocraB ]
835 | Mo | zZr W B Fe | Ti |Mo.,Bs| ZrB, |W,B; | FeB | TiB,
e
TIXA-+Meranusaosas
kucjaora . . . | 330 [ 290 | 280 | 290 | 360 | 290 | 330 320 | 360 | 340 | 320 | 330
TIXA-+nekerpun . .| 360 | 290 | 250 ; 300 | 280 , 230 | 330; 320 | 320 | 320 | 230 | 340
IIXA+wmertonr . . 360 | 240 | 270 | 330 | 360 | 300 | 340| 300 | 340 | 330 | 360 | 350
TIXA-+nadrHononas
kucaora . . .| 450 | 380 | 420 | 310 | 410 450,450 380 | 450 | 450 | 390 | 360
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M3 Taba. 2 BuaHO, uTO HOGABKHM ABYX NPOLEHTOB MoJaHbIeHa M THTA-
Ha NPHBOAAT K 4aCTHUHOMY BocmyaMeHeHHio I1XA, torma xak umcrbiit [TXA
B BaKyyMe He BocljameHseTcsa (B Bo3nyxe [IXA BocnjiiameHsieTcss NpH
380—420° C). Jo6GaBkH APYrHX MeTaJJIOB U HX GOPHAOB IOBBILIAIOT TEM-
nepaTtyphbl BO3TOHKH H pasyoxeHus [1XA (~300°C).

N3 pesynbraToB, npuBelJeHHbIX B Tabs. 3, BUAHO, YTO BCce NOGABKH Me-
TaJJIOB M OOPHUIOB META/JIOB CHHIXKAIOT TEMIEPATYPy CaMOBOCIJIAMEHEHHs:
cocraBa IIXA-npekctpud. Temmeparypa caMOBOCIIAMEHEHHSI COCTaBOB
[MXA-+nadruonosas kuciaora u I[IXA-Meros 160 He H3MEHSETCA TOL AeH-
cTBHueM N00aBOK H HX OOpHAOB, Mu60 MOHMXKaercs. Temmepatypa camoBoC-
miaMedenuss cocraBa IIXA--MeraHusgoBasg KHCJIO0TA IIOL HOeHCTBHEM TaKHX
no6aBok, Kak B, ZrB, W,Bs, naxe HeCKOJIbKO yBeJHUHBAETCSI, OCTaJbHbIE
I06aBKH CHHXKAIOT TEMIIEPATYpPy CaMOBOCIJIaMEHEHHsI cOCTaBa.

Ta6aumma 4
CKOpOCTb FOpeHHsi COCTABOB B BaKyyMe, CM/c

Bes e- C no6aBkoH MeTajJIOB HJIH GOPHIOB
Cocras Gamki | Mo zr | Fe W ITi | B MoBsl ZrB, | Feb [W.B; | TiB,
ITIXA-+MeTaHuJ0-
Basi KHCJOTA 0,0124(0,0965*(0,0250(0,0193{0,0183(0,0175/0,0138/0,0390*(0,0216(0,0290/0,0240 (0,0360
0,0200 0,0210 |0, ;0160 0,0265/0,0210 |0, 0166

IIXA+ nekcrpun**

* Toput 6e3 nomorpesa.
** TopeHHe HEYCTOHYHBOE.

Dbla H3MepeHa CKOpOCTb ropexusi coctraBoB I1XA--MeranunoBass Kuc-
gora u [1XA-pekcTpun ¢ no6aBKaMu ABYX IIPOLIEHTOB KeJie3a, HUPKOHHS.
6opa, MosaubreHa, THUTaHa, BoJbppamMa U HUX OOpPHIOB B BaKyyMme
(p~10-2 MM pT. cT., npeABapuTeabHbl nogorpeB ~ 200° C). Pesyabrathl
ONLITOB NpUBeNEHBl B Ta0J1. 4.

C no6asBkamu meramaoB Mo, Zr, Fe, W, Ti, B cocras I1XA-nekcrpun
FOPUT MeHee YCTOHYWBO, ueM ¢ GOpHmaMH 3THX MeTassoB. Kak BHAHO H3
tabJ. 4, Haubosee 3¢ dekTuBHBIMH 1151 coctaBa IIXA--MeraHunoBas KHC-
JIOTa NPH TOPEHHH B BaKyyMe SIBJAsSIOTCS H0o6aBKHM MoJaubaeHa M 6opuua

mousubaeHa. IlepBas yBeJHuH-
u,cmfc ~4 BaeT CKOPOCTb 'OpEHHs COCTa-
Ba moutd B 8 pas, BTopas 60-
Jee yeM B 3 pasa. [ob6aBku
GOpPHIOB METAJJIOB YBeJHUH-
BAalOT CKOPOCTb TOpEHHus Co-
craBa [I1XA-+mMeranuaosas
KHCJIOTAa B BakyyMme ot 1,8 mo
3 pas.

Ha puc. | u 2 npuBeneHns!
pe3yJbTaThl U3MEePeHHUS] CKOPO-
ctd ropenus cocraBa [1XA-
MeTaHWJOBasi KHCJIOTA C JO-
6aBKaMH MeTaJlJIOB B HHTepBa-
Jge pasjenusn 10—100 xI'/cm2.
W3 rpadukoB BUIHO, YTO IO-
6aBku MoJsubaeHa, THTaHa,
BoJIb()paMa yBEJHYUBAIOT CKO-
pocTb ropenusi cocraBa [IXA-
: -+MeTaHuJOBasT KHCJOTa B 00-
40 80 p,kr/cm2  J1aCTH NOBBIIIEHHBIX NaBJEHHH,

Puc. 1. 3 HauuHasg c 40 xI['/em2 Tak,
uc. 1. 3aBHCHMOCTb CKOPOCTH TOPEHHSI OT JaBJIEHHS 2 K
coctaBa IIXA-FMeraHusaoBass KucjaoTa 6e3 m00aBKH TIpH HaBJICHHH 100 KF/CM CKO
(1) n c moGaskoit 2% Boabdpama (2), Tutana (3) pOCTb ropeHusd cocrasa ¢ J10-

u-Moau6uena (4). 6aBkKOii MoJauOIeHa NOYTH B

2_
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1,3 pasa 6oJjblile CKOPOCTH TO- |u,cm/c
peHuss cocraBa 6e3 1006aBKH.
B o6aacty MaJbix JaBJIEHHH
(10—40 xI'/cm?) pedicTBue poba-
BOK IpOSIBJISIETCSI OYeHb CJabo.
B stoM guanazone paBieHuit
Io6aBKa Keje3a SIBJISETCS HaH- |
6osee addekTuBHON. Tak, npu
nasiaennd 20 kI'/cM?  ckopocTb
TOpEHHUsI COCTaBa C JOOAaBKOH B
1,4 pasa 6oJibllle CKOPOCTH Trope-
HHUS cocTaBa 6e3 no6aBKH. B 006-
JJaCTH NOBBIUIEHHBIX JAaBJEHHH
(60—100 kI'/cM2%) nmo6aBku xe-
Je3a, LUHDKOHHs, 6opa HeHcTBY- .
IOT 3HAuuTeJbHO ciabee. 4

Ha puc. 3 npuBeneHsl pe- Puc. 2. 3aBHCHMOCTb CKOPOCTH TOpeinmx OT AaB-
3yJIbTAThl ONpeNeJeH s CKOPOCTH JIeHHd cocrasa [N1XA+MeranunoBas Kuciora 6es

no6aeku (/) u c po6askou 2% 6Gopa (2), XKese-
ropenuss cocraBa IIXA-nouu- ( )sa o WA pKOTH (45" (

MeTHJIMeTaKpHJaaT ¢ Ao6aBKaMH

MmeTtaaaoB. M3 rpaduka BHAHO, 4TO BCE METAJJIbl YBEJTHYHBAIOT CKOPOCTH
ropenus cocrana. Jlo6aBka 2% Mosaun6aeHa He TOJbKO YBEJIHUHBAET CKOPOCTH
ropeHus cocraBa B ob6sactu pasiaeHuil 10 k['/em?2 — 60 xI'/cMm2, HO U MeHseT
XapakTep ee 3aBHCHMOCTH COCTaBa OT JAaBJIEHHS: CKOPOCTb I'OPEHHSI COCTaB&
¢ no6aBkoit 2% Mo He 3aBHCHT OT HaBJeHHS B HHTepBaJje naBiaexus 10—
100 xI'/cm2. )Kene3o yBennuuBaeT CKOPOCTb rOpeHHsi coctaBa B ~ 1,8 pasa
npu pasaenun 20 kI'/cm? u B 2 pasa npu p=100 k['/cm2 Tlo cBoeit apdek-
THBHOCTH K Hell 6JM3KM H06aBKM LUpPKOHHS M Gopa. [leficTBHe THTaHa,
Bolbdpama u Monubuaena (mpu p=>20 kI'/cm2) nposiBasiercs ciabee. Ilpu
CPaBHEHHH BJIHSIHHS [N006aBOK METaJJIOB Ha CKOPOCTb TOPEHHS COCTaBOB
[IXA+TIMM u I1XA-+MeranuaoBass KHCJOTa IO JaBJEHHEM. MOXKHO cle-
JlaTb 3akKJ/JoueHHe, yTo HauboJsee 3(p(PeKTHBHON B 3TOM cJyuae sBJsSETCH JO-
6aBka xeJjesa. JTO, MO-BHAMMOMY, CBSI3aHO C TeM, UTO XKeJe30 SIBJSAETCS
KaTa/ju3aToOpOM NpOILeCCOB TOPEHHSI.

Kak mnokaszanun skcnepumeHTthl, HeiictBHe no6aBok Mo, Zr, Ti, W Ha
CKOPOCTb TOPEHHsI CMeCeBBIX COCTaBOB GoJjee 3GEKTHBHO B BakKyyMe. JTO,
NO-BUAMMOMY, CBSI3aHO C CHJBHBIM 3arpsi3HeHHeM Ha BO3JyXe 3THX MeTal-
J0B ancopbupoBanHbIMH razamMu (Og, No u mp.).

Ilupkouuii, THTaH, BOJbGpPaM M HX OKHCJBl NPOSBJISIOT KaTaJHUTHUe-
CKHe CBOIICTBA B Mpolleccax THAPHPOBAaHHs, THAPOreHH3alHH, ruapopedop-

40 ' &0 P K[/cm

u,cm/c

0 40 80 p, ul/cm? 140 80 p,«lfocm?

Puc. 3. 3aBHCHMOCTb CKOPOCTH TOpeHHsl OT AaBJenHus cocraBa [IXA-4TIMM.

a) 1 — 6es no6aBkH MeTaana; C po6askoil 2%: 2 — moauGreHa, 3 — BonbdpaMma, 4 — THTaHa, 5 — Gopa,
6 — xeje3a, 7 — IUDKOHHA. 6) I — Ge3 no6GaBKu GopHAa MeTasua; ¢ Ao6aBkoit 2%: 2 — GOpHAAa MOJHG-
neHa, 3 — Gopuna Bosabdpama, 4 — GopHAa THTaHa, § — GOpHAa LHUPKOHHS, 6 — GOpHAA iKeje3a.
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MHHTa, AETHAPOTEHH3allNH, JETHJpPOTepOBaHUs, peakUHUAX IoJHMEepPH3aluH,
a TakxKe, Kak IOKa3aJH HCCIAeLOBAaHHsA, W B Inpoleccax ropenus. [Ipuuem
STH MeTaJ/lIBl B OJHHX TpOIeccax MOIYT OBITb COOCTBEHHO KaTalH3aTOpaMH,
B APYTHX — AKTHBATOPAMH WJIH HocuTensiMH. Jlo6aBKH OGODHAOB MeTasJoB
(puc. 3, 6) yBemnuuBaioT ckopocTb ropenusi cocraBa I[IXA-TIMM Bo Bcem
UCCJeJOBAHHOM HaMM Auanasone jaasjenuit 10—120 kI'/em?. HawuGoabmiee
yBesuueHHe CKopocTH rTopeHusi cocraBa [IXA-4TIMM HaOarmogaerca npu
JelcTBHH J006aBKH Gopuaa Keaesa, KoTopwiit npu Aasienunn 20 kI'/cm? yBe-
JHYHBAET CKOPOCTb TOpeHus coctaBa B 1,7 pasa, a npu 100 kI'/cm? B 2,2 pa3a.

V3 n3yueHHbIX MeTa/UIOB MOJHOAeH oOjazaer Haubojee HHTEPECHBIMHU
cpoitctBamu [7, 8]. OxuciaseMocts MoauaeHa 3aBHCHT OT TMPOLOJIKHTENL-
HOCTH TIpolecca, TeMIepaTyphl M JaBjeHus Kuciaopozaa. Ilpu temmeparype
Huxe 500° C okucsaeHHe NMpoTeKaeT 1o napaboanueckoMy 3aKOHY, 4TO YKa3bl-
BaeT Ha YacTH4YHOe 0o0pasoBaHue 3alIUTHON MiaeHKH. Okucnenne mojubie-
Ha TIpOTeKaeT ABYXCTAAWHHO ¢ 06pa30BaHHEM [POMENKYTOUHOrO CJIOS IBY-
OKHCH MOJHO/eHa U HAPYKHOTO CJIOS TPEXOKHUCH MOJUGAEHA

Mo — MoOy — MoOs.

O6pasyouasics B Npolecce OKUCIEHUS TPEXOKHCh MOJHOIeHa SBJASET-
csl OYeHb XOPOIUIMM KaTa/JaH3aTOPOM IipolieccoB ropenusi. Ilpu Harpeanun
Boime 500°C ona HaumnHaer yjaeryuuBaTbes. [lpu 770°C ckopocrs ucmape-
Husi MoOj3 paBHa CKOpOCTH ee 06pa30BaHHUs, C JaJbHEHIINM HATPEBOM CKO-
POCTb yJeTyuHBaHUs OBICTPO Bo3pacraer. KoHeuHash CKOPOCTb OKHCJIEHH:A
MonHbaeHa fABASETCS JHHEHHON (YHKUHEH BpeMeHH (3TO CBHAETENbCTBYET
00 OTCYTCTBHH 06pa30BaHHs 3ALIUTHON NJEHKH), IIPHYEM CKOPOCTb peaKLHu
ONpenessieTcsl CKOPOCTBIO OKHC/IEHHS ABYOKHCH MOJUOAeHA [0 TPEXOKHCH.

Ilpun rteMmepaTypax HUXKe TOUKH IJaBJeHHS TPEXOKHCH MoJHOAeHA
(795°C) mexaHM3M OKHCJIEHHS COCTOHT B AudPYy3HH KHCIOpPOAa BHYTPh Me-
Tajdsa 4yepe3 OKaJUHY, B pe3y/bTaTe Uero OKHCJeHHE NpOTeKaeT Ha MOBepX-
HOCTH pasjiesa OKHCeJ — MeTajJ/l. DTO SIBJeHHe HEeCKOJbKO HEeOODLIUHO, Tak
Kak B OOJIBIIMHCTBE CJyuyaeB OKHCJICHHE MeTaJJIOB H CIIABOB IPOHCXOAHT
6naropaps aud@ysun HOHOB MeTaJsla HapyXKy uepe3 CJIOH OKaJHHBI, OKHC-
JIeHHe NpOTeKaeT MexKAY OKHCJIOM H aTrMocdepoH,

IlpucyTcTBHe pacHIaBJIeHHOH TPEXOKHCH MOJHOAeHA NpH TeMIepary-
pax Boime 815°C karacTpoduUeCKH yCKODSIET OKHCJEHHe, KOTOpPOe OBbICTPO
NpOoTeKaeT B pe3ysabTaTe DACTEKAHHUS XKUIKOH OKHCH IO moBepxHocTH. Kuc-
Jopol auddyHouUpyeT depe3d KUAKYIO Paldy ¢ Gosabiioil ckopocTthio. CKo-
poctb oxuciaeHHs moaubaena npu 980°C moKer ObITb MeHbIle, 4eM IPH
815°C, Tak xak mpu Oosiee BBICOKOH TeMIIEpaType CKOPOCTb HCIapeHHs
TPEXOKHCH BO3pacTaeT HACTOJbKO, UYTO KHAKAs OKHCh TepsieT KOHTAKT C
MeTana0oM,

[IpuBepennble BhIIIe CBOiiCTBA MOJHOAeHA NOMOTAIOT OOBSICHUTH 3I(P-
(eKTHBHOe neiicTBMe MosaHOJeHa KaK HOGaBKH K CMECEBBIM COCTaBaM NpH
TOpeHHH UX B BaKyyMe, a TaKiKe CBOeoOpasHOe HelCTBHe HA XapakTep 3a-
BHUCHMOCTH CKOPOCTH TOPEHHS] OT AaBJIeHHSl AJASl COCTaBa IOJHMETH/JIMETAaK-
puJaTa ¢ mepxJopaTtoM aMMoHHst B o6jactu aassaenuit 10—100 xI['/em2. [pu
BBelleHHH N00ABOK B COCTAB CMeCEeBOTO TONJIHMBA IepBOHAuaJbHOE HX JeH-
CTBHE OCYUIECTBJ/II€TCSI B KOHIEHCHDOBAHHOII ¢ase, rie NPOUCXOAHT HHTEH-
CH(UKAIUA MPOLECCOB B3aUMOJAEHCTBHS TPOAYKTOB pAas3JjoXKeHHs, 4TO H
npeonpeneseT yBeJHUeHHe CKOPOCTH TelloBblIenenus B K-ase. Iocae-
mOBaTeJbHOE BO3/elicTBHE N06ABOK HAa KOHAEHCHPOBAHHYIO M rasosyilo ¢a-
3bl TIPHBOJHUT K CYIIECTBEHHOMY H3MeHEHHI0 3aKOHOMEDHOCTeH TOpeHHs
cMeceBbIX cHcTeM. Jo6GaBku MoaubaeHna, THTaHa W BX OOpHAOB HauboJjee Ie-
JnecoobpasHo NPUMEHSATh AJ5 yBeJHUEHHs1 CKOPOCTH TODEHHS CMeCeBBIX 'CO-
CTaBOB B BaKyyMe.

Hocrynuasa 8 pedakyuw
9/X 1972

234



JUTEPATYPA

1. A Tl. Tmasxkosa. ®I'B, 1966, 2, 1, 59.

2. JI.0. PomogaunoBa, II. ®.I[Toxua ®I'B, 1970, 6, 3.

3.JI.A. Pomogaunosa, II. ®. IToxua OB, 1968, 3, 4.

4, JI. 1. Pomomgaunosa. II. . [Toxua PI'B, 1969, 5, 2.

5. B.K.Bo6ones, M.9.Ten unp. ®IB, 1971, 7, 3.

6. B.C. ®enotosa. Kaua. gucc. M, 1971.

7. «Momu6aen». C6. crareir. M., KJI, 1962.

8. T.T. bakymenko. Karamuriueckie CBOHCTBA PELKHX U DEIKO3EMEJbHBEIX 3JE€MEHTOB.
Kues, Usn-80 AH YCCP, 1963.

YK 662.612.3

O MEXAHU3ME TOPEHHS KOHIEHCHPOBAHHLIX CHUCTEM
C TBEPABIMU NJOBABKAMHU B NOJE MACCOBbLIX CHUJ

B. H. IOxsud, 3. H. Makcumos, A.TI. Mepacanos,
b. U. Xaiikun, B. C. Ko3aos

(Mocksa)

K Hacrosmemy BpeMeHH BBLITOJIHEHO MHOrO paGoT MO H3YYEHHIO TO-
PeHUsl TOMOTEHHBIX TBEPIBIX W KHJIKHX B3PBIBUATBHIX BEIIECTB, a TaKke pa-
KeTHBIX TOINUB B LeHTpudyrax [1—10]. Onn nokasanm sameTHoe BJHSHHE
1eHTPOOEKHBIX MAaCCOBLIX CHJI Ha IIPOIeCcC ropeHHus.

Oco6GeHHO 60JbIIOe KOJHYECTBO paboT NMOCBSIIEHO TOPEHHIO aJIOMHHH-
3UPOBAHHBIX PaKeTHBIX TOIVIMB ¢ IepxJaoparom ammonus (I[1XA) B kauect-
Be okucauresas. [Ipw ropeHHu Takux TONJNHB B LeHTpUdyrax MIPOHCXOLHUT
arJoMepalus 4acTHI aJIOMHUHHSI IPH JBYMKEHHH HX OT [OBEPXHOCTH H II0-
cleyioliee OCakJIeHHe arJioMepaToB NOJ AEHCTBHEM IHEeHTPOOEKHBIX CHJI
B HEKOTOPOE UYHCJIO TOYEK Ha IIOBEPXHOCTb [7], UTO HPHUBOAHUT K YCHJIEHHIO
OUDPOJH3a TOIJIHBA. Y BEJHUEHHE CKOPOCTH TOPEHHs aJIOMHHU3HPOBAHHBIX
TOIJIMB IIPH POCTE YCKOPEHHs CBfI3BIBAIOT C YCHJIEHHeM arjJoMepaluu ua-
crunt Al [8]. Hasi toro utobbl OODLACHHTE OOHApPYXKEHHYIO B HEKOTOPBIX
paborax [b, 11] 3aBHCHMOCTb CKOPOCTH I'OPEHHS OT BPEMEHH, PEANOaATAIOT,
4TO MPU HAKOTJIEHHH arjoMepaTOB MPOHCXOAUT HX CJAHSHHE H 3aTONJEHHE
MOBEPXHOCTH TOIJIMBA, NPH 3TOM CKOPOCTh TOPEHHs YMEHbIIAeTcsd, a Tpo-
1IeCCOM, OIpeNeSIOIUM CKOPOCTh TOPEHHS, CTAHOBUTCS TEIJOBBIJEAEHHE
B XUJAKOH meHke Al 3a cueT XMMHYECKOji peakllM ¢ NMPOAYKTAMH pPasJo-
xkenust TIXA [5].

B macrosuieii pabore Hcc/lemoBaJscsl NPAaKTHUYECKH He H3YUYEHHBI paHb-
e cayuafi rOpeHHs CHCTEM C HearJIOMepPHPYIOIIMMH R006aBKaMH B IOJE
MaccoBrIX cus. OmnbITel MpoBOAMJAHCh Ha kommosuiuu [IXA — turan (Ti).
Temmeparypa mnasaenuss Ti (Ty, —1700°C)[12] 3aMeTHO NpPeBOCXOAUT
remnepaTypy ropenus [TIXA (T==1100°C)[13], nostomy ciaenyeT noJjarars,
4TO arJioMepailiy YyacTUIl IIPH FOPEHHH He MPOUCKOILHUT.

) KCnepuMeHTaJJbHAasA 4acTh

OupIThl TMpoBOAMANCHL Ha UeHTpHdyre. CKOPOCTb TOPeHHS 3aMepsiin ¢
MOMOIIbIO (hoTOperucTpalun Ha mieHKy. [logpo6HOoe omHcaHHe YCTAaHOBKH
¥ METOAHKH 3KclepumeHTa naHbl B pabore [2]. IlpumeHeHre ra3o0TBOJHBIX
TpyGoK M3 KBapua (puc. 1) IO3BOMMJIO CXKHraTbh oOpasinl 6e3 GpOHHPOB-
¥u W ycrpanats 3agbimienne, Oo6pasusl [1XA ¢ Ti u3roroBasiuch auamer-
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