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YIOIK 622.235.6

YITAPHBIE AJUABATHI I BJINRHAA 30HA B3PBIBA
B BYPOBBIX PACTBOPAX PA3HON IIJIOTHOCTU

10. II. Heaacos

(Mockea)

B pa6ore ompegeseHH ymapHbe agumabaTel GYyPOBHIX PAaCTBOPOB Pa3HOR IJIOTHOCTH U
faHa ONEHKa BIMSHUS CBOACTB OYPOBEIX PAcTBOPOB HAa ONMIKHIOI 30HY B3DHIBA.

BypoBoil pacTBop mpencTaBiAeT co60H KONIOUAHYIO CHCTEMY M3 9aCTHI]
TAUHBL U YTSGKEIUTeNdA ¢ HeboabmmMu mob6aBKaMU MOBEPXHOCTHO-aKTHUBHBIX
pemects B Boie miam Hedrtu. ITo mammmiM paGorer ['] xapakrepHbie pasmepsr
gqacrun umewT nopsamok 10—1000 A, DostoMy ¢ TOYKM 3peHHSA MeXaHUKH
CILIOINHOM CpeJibl er0 MOYKHO CUM-

TaTh TOMOTEHHOH IRUIKOCTHIO,

IJIOTHOCTH KOTOPO¥ OIpefieIAeTc st

B OCHOBHOM COJIep’KaHHeM YT syKe- _ ‘

nuTess. BsA3KocTh pacTBopa 3a- —_—
BHCHT OT CTeNeHH pasgpobieHHO-

CTH 9aCTUI] X TUTIA OCHOBHOM JKUJ-

KOCTH U MOKeT MMETh IOPSAJOK OT

40 mo 200—400 cn3. IlockodabkKy

Ha IpaKTUKe 3a9acTyI0 HCI0JIb3Y-

10T GypoBBIe PACTBOPHI, COCTAB- =
JeHHble M3 HAJUIHBIX MaTepHa-
JI0B, MCCJeNoBaHUs OBLIM TIPOBe-
IOeHHBl JJIA MOOEJBbHOTO pPacTBOPA
Ha OCHOBE BOXBI, OGHTOHHTOBOI
TAWHBL, YTIEMEI09HOT0 peareHTa
(VIIIP) n KoJOCHUKOBOi IblIN B
KauecTBe yTsireauTedss. OCHOB-
HBIMH KOHTPOJHMPYEeMBIMH IIapa-
MeTpaMy GBI OIOTHOCTH U BA3-
KOCTh 10 «BOPOHKE», oIpefiesisieMbie CTAHJAPTHHIMU MeTojgamu. Ilepexonm ot
CAaHTHUIIya3 K CEKyHaM II0 BOPOHKE MOKHO OCYIIECTBUTH II0 TabIUIaM.

Cxema u3MepeHHUs yAapHHX aguabar OGypoBBHIX pPacTBOPOB IOKasaHa Ha
¢ur. 1. Cpegusas BOJHOBAS M MAaccoBas CKOPOCTH YAapHOW BOJHBEI H3Me-
PSINCH IO BPEMEHHM IIPOXOKIEHHS 3apaHee M3BECTHBIX MePHHIX (a3, mpuuem
MOMEHTHI IPOUCXOKIEHNS YAaPHON BOJHBI M MOMEHT IIO/IXO0/[a MACCHI BEMIECTBA,
JersAmeit co ¢BoOOMHOI IOBEPXHOCTH TOCIE BHIXOIA YJAPHON BOJHBI M3 pace-
TBOpa, K KOHI[y MepHON 0a3bl pPerucTPUpOBAJIMCH IO IOABIEHUIO CBETA B TOH-
KX BO3MYIIHBIX MIEIAX.

Kax Bupso u3 ¢ur. 1, Ha 3apsame BB, cosmaromem miockyio ymapHyo BoOJ-
HYy, pacmoyarajcs 60K u3 opraHmdecKoro crekiaa A ¢ NUIMHIPUIECKONR BHEM-
Ko#t must 6ypoBoro pactBopa I muamerpoMm 18 wmm u raybunoit 3—4 mm. Biaok
CKJIEMBAJICA M3 OTHeNbHBIX JUCTOB KAJIMOPOBAHHON TOJIMUHBI TaK, 4TO0BI IO
Kpasm Gioka oOpasoBaiach medpb ToxmuHo#l B 0.1 ma, KoTOpass CIAYIKUAT IS
nposepKu Gopmbl PpoHTA M OTMETKM MOMEHTA BXO[a yJapHOH BOJHEL B Gypo-

dur. 1
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Boii pactBop. [lomoauuTeabHEe 6JI0KM M3 opraHmdeckoro crexkaa B u C, 3a-
KpeILIeHHEIe Ha OCHOBHOM 6Ji0Ke A Ha paccrosausax 0.1 u 3—4 mm 0T moBEPXHO-
¢t 6ypoBOro pacTBOpa, 0TMEYAIOT MOMEHTH BBHIXO0Ja Y[AapHO# BOJHE U3 pac-
TBOPa X MOMEHT HOJX0[a «OTKOJBHOTOY» CIIOS PACTBOpPA K KOHILYy MepHOI 6asH.
[ oTceurw cBegeHUA BO3MYINHON yHAapPHOM BOJHEI, HIYINEH BIepean OTKOIb-
HOTO clof, 60K C IPUKDPHBAJICA ajdoMuHueBoii goabroit ronmuuoi 0.1 ma,
obpasylomein ¢ 6moxom C Bosgymuylo Imeab Toamuuoi 0.1 wma. Hudpoir 2
0603HaUeHO BepKajJo. TUOHMIHAS XPOHO-
rpamma mpouecca, moayuenHas Ha COP,
orMedeHHOM Ha ¢ur. 1 mudpoi 3, moxa-
3aHAa Ha (uTr. 2, HA KOTOpOi# f; — BpeMsA
[ pacupocTpaHeHHs yAAPHOHA BOJHEI B pac-
t TBOpe, a I, — IOJHOe BpPeMsA IBUIKeHUA
pactBopa g0 KoHUA MepHoii 6asml. Tou-
HOCTh u3MepeHus mMepHux 6a3 -+ 0.01 mm,
peryiaupoBKa WHTEHCHBHOCTH  yIapHoi
BOJIHEI OCYINECTBJSIACH MBMEeHEeHUEM ILIOT-
HocTH m cocTaBa BB B ycmimBaromem 3a-
pAme B3PHIBHOM JWH3HL, & TAKKE 3aMEHOH
HUKHEe# gacTu 0Ji0Ka A Ha aJIIOMIHUEBHII

IUCK TOJNIMUHOH 2.5 MM. &
PesyabpraTsl maMepeHWA NOKa3aHB Ha
¢ur. 3 m B Tabx. 1, mpuuem 3HadeHHme
OJOTHOCTH PACTBODA AaHO mUpaMu y KPUBHIX. TaM sKe [ CPaBHEHHA NOKa-
33HH ygapHbe aguabatel miaekcmraaca / m Bopwl [/. Kaw sumao m3 ¢mr. 3,
C POCTOM NJIOTHOCTH KECTKOCTHhY OYpPOBOTO pacTBopa CYMIECTBEHHO BO3pa-
craer. PesyxapraTil wsMepennmii mokazaim, 4TO yHapHBE amgmadatsl OypoBBHIX
PacTBOPOB MOJKHO mpejcrasuTh B Bume: D = A + Bu, roe D — BoxHoBad,
a u — MaccoBasg CKODOCTH BOJHEI B xa/cex (Tabi. 2, ¢ur. 4). [lasa pactsopos

Ta6auya 1
Po, 2/cm3 u, mfcex | D, mfcex p xbap Pe, efcms u, mjcex | D, mlcer Py, KGap
2.17 1396 4700 142.0 1.66 1690 5220 146.5
2450 6560 349 2110 6050 211.0
1530 4915 163.2 2315 6380 245
1840 9420 216.1 1.45 2000 5330 154.5
2.032 2110 6150 263 1.362 1780 4670 110
2380 6313 320 1.32 1547 4280 87.4
1560 4920 156 1250 3810 62.8
1.924 1979 5710 217.5 1.29 2820 6130 223
1690 5090 166 2300 5440 161.2
1.83 1995 5700 208 1.30 2555 5470 181.2
2330 6220 263 1260 3870 63.5
1.78 1530 4850 125 1.07 2810 4980 147
3175 9480 185
2050 4106 90.3
Tabauya 2
1
o, 2/cM3 A, nmjcer B I I[nauas(}):gaxéalmeﬁnﬁ,
1.07 1.50 1.25 mo 185
1.30 2.27 1.33 o 230
1.66-42.17 2.0 1.88 125—300
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naorHOcTEIO 0T 1.30 mo 2.17 2/cm® pazbpoc sKCIepHMEHTANBHHX Pe3yJIbTaTOoB
He npeBHmaa 5%, guaa naoTHocTH 1.07 2/cm® BocIpON3BOAMMOCTS PE3ylIbTaTOB
6oma xysxe (mo 10%).

Ynapuase agmabarsl 6ypoBHX PacTBOPOB B [HMama3oHe ILIOTHOCTeH ot 1.66
mo 2.17 g/cu® mpakTmUecKm coBUadm B KoopamHatax D — u. Ilpm meHbmmx
IJIOTHOCTSAIX IWHAMUYECKAS IKECTKOCTH PACTBOPOB HAfaeT W HJAA TIXHHCTOIO
pactBopa 6e3 yTsprenurens mioTHocTsI0 1.07 2/cm® ymapuas agmabaTa mesxuT
HUJKe yHoapHOM ammabaTsl BOJIHI.

Jlnsa mpoBeneHms npubIM;KeHHEIX PacdeToB, HCXOAAMMX M3 CoCTaBa pac-
TBOpA,* IeJecoobpasHee PacCIMTHIBATEL yAAapHYyIo agmabaTy pactBopa mo 0606-
meHHO# ymapHo# agmabate [2], KaK OIS TOMOT€HHOW KUIKOCTM, IPHUeM Ha-
YaJIbHYI0O CKOPOCTh 3ByKa MOYKHO BEYNCIATH U3 YCJIOBUA afJUTHBHOH CKIMae-
MOCTH KOMIIOHEHT. 3HAYEHUS IUIOTHOCTH M CKOPOCTH 3BYKA OCHOBHHIX KOMIIO-

HEeHT-PacTBOPOB IPUBeNIeHH B Tabi. 3, comep-

2, kbap /KaHMe OCTAIbHHX KOMIIOHEHT PAacTBOPOB
217 MaJIo U B IPHOIIKEHHKEX pacuerax HX MOK-
HO He yumTHBaTh. [{as Gosee rpyOBIX oIle-
£2.03
o0 T, kmfcer 166+2.17
ﬁ/ N
/ 1.30
1wy % o4
s/
;{/'1/5 /{/y g 145 ¢ /v ’{_‘/
/ // » /
//
9o v/ 7 ’;@ /
L
}/ u, Kujcex
u,kmjcex
2
@ur. Qur. 4

HOYHHIX PAacueToB MOKHO MCIOJb30BATh PeaibHOe 3HAYeHWE IJOTHOCTH pac-
tBopa u coorHomeHume D = 1.67 4+ 1.81 u, upurogmHoe nmas Bomm [%:4].
BosMoskHOE pacxoskieHNe pPesyIbTaToB MOJO06HOTO pacueTa ¢ dKCIEPUMeH-
TaIbHBIMH 3HAaYeHHWAMEN He mpeBmmaeT 15% B KoopaumHarax p — u.
IIpakTH9eCKHN BajKHO 3HATH, KAK MBMEH A€TCSI NHTEHCUBHOCTD yIaPHEIX BOJH
B HEIOCPE/ICTBEHHOMR GIM30CTH 0T 3apsAa IPY U3MeHEHNU IIOTHOCTH OKPYKalio-
meii ero KUAKOM cpenbl. B cnenwaabHOM aBTOKIAaBe ¢ TOPIEBHIMK ONTHYECKH-

Tabauya 3
BemecTBo ‘ Po, 2/CcM3 Co, KM/CER
Bopa 20° C 1.0 1.490
BenTonnToBasg ramHa 2.1 2.30
KOJIOCHAKOBAasA TIBLIb 4.5 5.0
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MU BBOJAMHU OBUIM IPOBEIEHBl ONBITH 110 M3MEPEHHIO CKOPOCTeN YAAPHBIX BOJH
B Boje B OJMyKHEH 30He B3pHBa cPepUYECKUX 3aPSM0B IPU THIPOCTATHYECKUX
maBiaeHusnx or 1 mo 960 xI'/cm?. Cdepuaeckuii 3apsg TOH, noKpHTHE ogHIM-
OBYMA CJIOAMH BIIOKCHIHOW CMOJB W WHUINUHADPYEMBIH M3 IEHTpPa HeGOoIbIINM
KOJMYIeCTBOM a3HMJa CBHHIA, PAcIoJarajics Ha OCH aBTOKJIABa, M KAPTHMHA pac-
NMpOCTpaHeHWs BO3HUKAIMUX IPH B3PHIBE 3apsga yAAPHEIX BOJH ¢oTorpadu-
poBanach kamepoit COP (¢ur. 5) Ha mpo-
ceer B Macmrtabe 1: 2 —+— 2.5. Ilo momy-
9eHHHIM XPOHOTpPaMMaM, o0Mep KOTOPBIX
IPOU3BOAUICH NPU IIOMOIIA MHUKPOCKOIA
| BMMH-1 ¢ To9HOCTHIO H3MEPEHHU S CKOPOCTH
| BOJHH 0 2.5—3%, OBIN [OTYYeHH 3a-
; BUCHMOCTH CKOPOCTH pPaCIpPOCTpPAHEHUA
YIApHO# BOJHHI OT PACCTOSHUSA JI0 IIEHTpa
3apsama OJs PsAga THAPOCTATHIECKUX IaB-
JIeHU.

Ilast modydeHMsT NHKOBBIX [JaBJIGHUI
BOJIH, UCXOMs U3 yPAaBHEHHA COCTOSHHSA
BonHl [4] M JAaHHBEIX IO ee CKUMaeMOCTH
[°], 6B paccauTaHB yHaapHBE anuabaTh
BONBI MJA pPsAfa HAYANBHBIX [JaBICHHIN.
Pacuerusie ¢gopmMyast gias obmacTH 6GoabIIMX NHKOBHIX TaBIEHUM yIoapHOMI
BOJIHBI B3ATH U3 paboTsl [*] u umenu Bupn:

Ps — Po = A (p4F — pof)
D,? = (ps — Po)/[00 (1 — 00/0)15  ©s® = (P — Po)/Po(1 —0o/0x) (1)

Q@ur. 5

rme d = 4250, k — 6.29, p — pmasmenue B xI'/cm?, O — IIIOTHOCTH B 2/cMm?,
D — BonHOBasg, a u — MaccoBasg CKOpocTH ymapHo# BoauH. Mupgekc 0 oTHO-
CHTCS K HAYaJbHEIM YCJIOBUAM, 3Be30YKa — K 3HAUYCHWAM HA (POHTe BOJHHI.
ITpepBapuTenbHO IPOBeEHHEIM aHAJM3 IOKA3aj, 4TO IOKAa3aTedb amabaTsi
k mpaKTHYecKu He 3aBHCUT OT HAYaJbHOIO JABJEHUS, M, TAKAM 00pasoM, B BHI-
paskeHnu (1) oT HA9YaJBbHOTO JABJIEHUS B3aBUCHUT TOJBKO ILIOTHOCTH Q4. Jlias
TpeX HAJaJbHBIX NABJEHUN ymapHBe amuadaTsl BOABI IOKA3aHBI B Tabx. 4.

Tabauya 4

Po, B [cm2 To, °C Po, 2/CMm3 A, kM [ cex B
1 20 1.00 1.67 1.81
500 20 1.024 1.89 1.61
1000 20 1.044 2.14 1.60

3aBHCHMOCTh MUKOBOTO [aBIEeHHWs yHapHOA BOJHB Ha ee (YpPOHTE OT pac-
CTOAHMA [0 IEHTpPa 3apsga, OOCTPOEHHAs IPU IIOMOIIM IIOJTYyIeHHBIX BBIIIE
yIapHHIX aguabar BOH, JJIS ABYX HAYAJIBHBEIX JaBJEHUH IIOKasaHa Ha Qur. 6,
M3 KOTOPOH BUIHO, 9TO OHA MOeJbHA A cepuueckux 3apsamos u3 TOH gua-
MeTpoM Gosbime 8 m.it 1o pacctosuus R = R/ R, = 5. Ilpu usMeHenun Ha-
gaabHoro masienus ot 1 o 960 xI'/cm?, 9eMy COOTBETCTBYeT M3MEeHEHHUe ILIOT-
HoCcTH BopH Ha 4.4% , KpuBascupuraercs seepx Ha 10%. Oromo R = 1.4 na-
GaomaeTca XapaKTepPHBIA N3JI0M KPUBOIL, B I[EJIOM ke XapaKrep MajeHus TUKO-
BOTO [aBIeHHA yMAapPHOU BOJHBI ¢ PACCTOSHUEM OTMHAKOB [JIsS BCEX UCCIEHO-
BaHHBIX TABJIEHUN U, HOCKOJbKY 3aTyXaHUe aMILIATY Al yAapHOUA BOJHHI C pac-
CTOSIHMEM oIlpefielifeT CKOPOCTh H3MEHEHUs MaBieHUs 3a ee ¢poHTOM [f],
MOKHO CUATATh, 9TO XapaKTepHOe BpeMs IefCTBU A MaBJIeHUA 32 POHTOM yaap-
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HO BOJHH B 6JIMsKHe i 30He B3DHBA B HCCJIEOBAHHOM MHTEPBAJe NPAKTHIeCKH
He 3aBHCHT OT THAPOCTATHIECKOI'0 JABJIEHWA M HAYAJIBHON HJIOTHOCTH BOJHI.

B ommcamHHEIX omBITaX NJIOTHOCTH JKUJKOCTH WM3MEHATACh HE3HAUMTEILHO
# JaJbHelIIne ONBITH IPOBeJEHE ¢ OyPOBHME pacTBopamu. BypoBsie pacTBo-

Pa, HOap
790
N :
N 7,
.

E0anm \// 7
77 <
5 A

mm

7 4 §
552 7 4 5
®ur. 6 ®ur. 7

PHl ONTHYECKHN HEIPO3PAYHE, IOATOMY [JIs ONEHKH BIMAHHA NX ILNIOTHOCTH HA
XapaKrep pacUpOCTPaHeHHA yAaPHOH BOJHH HCIOJIb30BaJach MeTOLNKA, cXeMa
KoTOpoOil mokasana Ha ¢ur. 7. Ilox yraom 32° x mosepxmoctm 6jl0Ka M3 opra=-

T, kmfcer
i x 7 .
+2 Dy kbap
ad
o4
‘\
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HEHYecKoro cTekaa I pacmosaraicssapsan BB 3, cospanmuitiniockyo yrapayio
sponny. IlpocrpamcrBo Mexpy 3apAmamu BB m Giroxom I 3amosHANIOCH HCC-
JemyeMsM pactBopoM 2, u mocie B3psiBa BB 3 ramepoit COP (4 —mexb kame-

6 IIMTO, N 3
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pHl, 5§ — QPOHT yIapHOI BOJIHE) PerHCTPUPOBAINCh MOMEHTH BHIX0fia (poHTa
yIapHOM BOJHBI M3 pacTBOpa B opraHmueckoe crexiao. Ilpm maBecTHO# Teomer-
pUH OUHITA HOJIyIeHHAA XPOHOTPaMMa MO3BOJIAeT OIPefieIuTh 3aBUCHMOCTE CKO-
POCTH PACUPOCTPAHEHNA yAAPHOH BOJHHI OT IPOIIEHHOTO PACCTOAHMS, IO M3-
MEepeHHBHIM paHee yAapHHM agmabaTaM oHpefe NTh HUKOBOE [aBJIGHHE Ha ee
$poHTe M HONYUNTHh KaPTUHY B3aTyXaHUA IUIOCKOH yAapHOR BOJHEL B OypoBOM
pactBope. Ilomyuennsie pe3ynbratel moKaszausl Ha ¢ur. 8 m 9. Vs srux duryp
BHHO, 9TO NHWKOBOE IaBJeHNe B YIaPHOH BOJHE pacTeT IPUMepPHO MPOIOp-
IHMOHAJBHO IIOTHOCTH OYypOBOTO pacTBopa, B TO BpeMA KaK CKOPOCTH pac-
mpoCTpPaHeHHUs MOUTU He 3aBUCHUT OT HIoTHocTH. Todukm Ha ¢ur. 8, oTMedeHHbIE
mudpamu 1, 2, 3, 4, oTHOCcATCA K 3HAUeHMsAM IioTHOCcTH 0 = 1.21, 1.39, 1.56,
1.72 2/cm? COOTBETCTBEHHO.

AnasoruyHble 3aBHCHMOCTH, IHOJydUeHHEe Ha 3apAgax 0ojee CIo:KHOIL
KoHurypanuu (IUINHAPHYIeCKNe 3apAAE ¢ He IIOCKOH fopMoll ¢poHTa BHI-
XOJALIel B PacTBOP y/IapHOU BOJHH), KaUYeCTBEHHO ITOATBEPININ HOJYUeHHBIN
pesyabrar. Ilpu 3amaHHON reoMeTPHH ONHITA MHTEHCHBHOCTH YAAPHON BOJHEI
pacreT ¢ POCTOM ILIOTHOCTH PAacTBOPA; 3aTyXaHWe CKOPOCTH PAaCHPOCTPAHEHM A
BOIIHBI ¢ PacCcTOSHUEM IOYTH OJUHAKOBO, M, CJIE[0BATEIbHO, XapaKTepHUCTHIe~
CcKoe BpeMs [eWCTBHA NaBJeHUA 3a (POHTOM yMapHOM BOJHBI CYIIECTBOHHO HE
H3MEHACTCA. ITO MO3BOJIAET CUNTATD, UTO YACJIBHHEH NMIYJIbC YAAPHON BOIHEL
B GumykHE# 30He B3PHIBAa JOJKeH PacTH IPUMEPHO HPOMOPIMOHATHHO HAYAIb-
HOW IJIOTHOCTH PacTBOPA.

CroernuaJbHO IPOBeleHHbEe M3MepeHN s MOKasajy, YTo M3MeHeHNe BA3KOCTR
6yposoro pactBopa oT 40 cns Ko MOJTHOIO CTPYKTYPUPOBAHNU HA XapaKrep pac-
OpoCTpaHeHUs M aMIUINTYAy y/ApHOHN BOJXHH B OamxHei 30He BapriBa (10 6—
7 pammycoB sapsamna BB) me Bamsior.

IMocrynuaa 29 VIII 1972
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