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NPEINCJTOBUE

JanHoe y4yeOHOE TMOCOOME ITOCTPOSHO B COOTBETCTBHH C
TpeOOBaHMAMHU JCHCTBYIOIIEH 00pa3oBaTeIbHON TPOTPAMMBI TPETHETO
MOKOJICHUSI TI0 AHTJIMMCKOMY SI3BIKY IS HES3BIKOBBIX CIEIHALHOCTEH
BBICIIINX YYE€OHBIX 3aBeleHUN W olecrieumBaeT 0a3zy IS TOCTIKCHHS
KOHEYHOW 1enu oOydeHms: (OpMHPOBAHUSA y OyAYIINX CIICIIHATHUCTOB
SI3BIKOBBIX M TPO(ECCHOHAIBHBIX KOMIIETEHIMA B TMPO(eCcCHOHATHHON
KOMMYHUKAIIUM Ha aHTIHKACKOM si3bike. CollepikaHue y4eOHOro MmocoOus
MO3BOJISIET CO3/IaTh S3BIKOBYIO CpPEeAy ISl TMYHOCTHO-OPUEHTHPOBAHHOTO U
JISATEIILHOCTHOTO OOYYCHUST WHOCTPAHHOMY SI3BIKYy B MpodeccHoHaTbHON
007acTH XUMHYECKOH TEXHOJOTHMH 3HEPrOHACHIINICHHBIX MaTepHalOB M
u3nenuii. B mepBoit WacTh MmMOCOOWMS TPENCTaBICHBI MaTEpPHAIBI  II0
B3pPBIBUATHIM BEIIECTBAM, MX CBOWCTBAM M MPHUMEHEHHUIO.

B yueOHOM mOCOOMM WCITONIL30BaHBI 3aJaHUS TBOPYECKOTO U
JIMCKYCCHOHHOTO XapaKTepa, a TaKKe 3aJlaHusl, HalpaBJICHHBIC Ha aHAU3
KOHKPETHBIX CUTYaIli OyIylIIMMHE CIIEIHATNCTAMH. JTO CO3AaeT MHTEPEC
Y MOTHBAIIMIO MPH M3YYCHUW HHOCTpaHHOTO si3bIka. [IpodeccuonanbHbI
KOMIIOHGHT W SI3BIKOBOM KOMIIOHCHT YYE€OHOTO TOCOOUS OpraHHYECKU
B3aMMOCBSI3aHbI, @ HOBBIH Y4eOHBIH MaTepHall IeTaIbHO MPOpadaThIBAETCs
B TPEATEKCTOBBIX W MOCIETEKCTOBBIX YIPAXHEHHUSX W 3aKpervisieTcs B
TBOPYECKUX 3aJIaHUsAX, OpPUEHTHPOBAHHBIX Ha penieHue
npodeccruoHambHBIX 3a1ad.

B ocHoBe mocoOMs JEKWT KOHIENIHS B3aMMOCBS3aHHOTO U
OTHOBPEMCHHOT'O PAa3BUTHUSA TPYIIBI PEUYCBBIX HABHIKOB — YTCHU,
TOBOPCHHS, NMUChMA, ayupoBaHus. Takas ujes B 3HAUYUTCILHON CTEIICHU
MIpeIoTpeIeTIIIA CTPYKTYPY U COIep KaHne TTOCOOHSI.

[lepBas yacTh y4eOHOTO TTOCOOUS COCTOMUT U3 8 YPOKOB, KXKABIN W3
KOTOPBIX BKJIIOYAET TPU TEKCTa («A», «B», «C»). DTH TEKCTHl BXOMAST B
pasnensl npodeccroHanbHoi moaroroBku (Professional Training) kaxmoro
u3 8 ypokoB. Kpome Toro, Kaxmplii ypoK COAEPKHUT pa3elN YIpaBiIsIeMOoro
0030pa mpoiinenHoro matepuana (Guided Review). B koHme mocoOus
JAHBl TJIOCCApWUH TEPMUHOB, TEKCTHI IJIS WHAWBHAYadbHOHW pabOTHI U
NPUIIOKEHUE, B KOTOPOe BhIHeCeHa UH(OpMaIys 00 aBapUiHBIX CHTHAJIAX
Y CUTHAJIaX OMACHOCTH MPH paboTe C B3PHIBUATHIMHU BEIICCTBAMU.

Bcero nocobue BrirouaeT 24 TekcTa ¢ yIpakHEHUsIMH. Bce TeKCTh
noto0paHel U alanTHPOBAHBI M3 MATEPUAIOB, MOMEIIEHHBIX B OTKPHITOM
nmoctyne B cetd MHTEpHET. Psim TEKCTOB MOATOTOBIEH CIIEIUAIACTAMH U
MEPEBEICH C PYCCKOr0O Ha aHITMUCKUHN S3BIK.



TemaTruecKkn TEKCTHI «A» HOCAT O3HAKOMUTEIBHBIA XapakTep.
Texctel «B» mMeroT Oosiee TEOpETHUECKWH, HAYYHBIA XapakTep, OHH
COJICPKaT TEPMHUHOJIOTHIO TIPEMETa, KOTOpas BHIHOCHTCS B TJIOCCApUU C
Oonee moApoOHBIM KOMMeHTapueM. B Tekcrax «C» comepikaTcs MeHee
CJIOXKHBIE TTO3HABATENbHbIE MaTepHaibl, IIOCBAICHHBIE HCTOPHH IIpeIMeTa
W 3HAMEHHWTHIM JesTeNsIM HayKd, BHECIIMM CBOM BKJIaJ B pa3BUTHE
BBICOKODHEPreTUYECKMX  MarepwaioB. Ha  0a3e  3THX  TEKCTOB
0TpabaThIBAIOTCS OMO3HAHWE W BOCIPHATHE MPOHACHHOTO MaTepHaia |
pa3BUBAIOTCA HABBIKM pA3IMYHBIX BHUAOB YTEHHUS, a TaKXe HaBBIKU
mpo()eCCUOHANBHOTO OOIIEHUS Ha WHOCTPAHHOM SI3BIKE, CO3JIaeTCs
SI3BIKOBAs Cpeia.

YnpakHeHHsI K ypOoKaM HallpaBJeHbl Ha TO, YTOOBI MaKCHMAaJbHO
00JIeTYUTh BOCIIPUATUE U YCBOCHUE MaTepHaia, CHATh SI3bIKOBBIC TPYIHOCTH,
MOTHUBUPOBAThL ¥ CO3/aTh MPEINOCBUIKU Ui OOIICHUS CTYJCHTOB B
npodeccuoHaNbHOU chepe.

3aMHTEepPECOBAaHHOCTh  CTYACHTA B  COJAEpKAaHMM  TeKCcTa |
BO3MOXKHOCTh BBICKa3aThCsl MO MPOOJIeMaM ero OyAylIel CHenuaaIbHOCTH
BXOJIT B METOJIWYECKHIA 3aMbICEl YPOKOB. TeMmMaTHKa TEKCTOB H
MHO>KECTBO 33/JIaHUH  TBOPYECKOTO ¥ JHUCKYCCHOHHOTO XapakTepa
paccuMTaHbl Ha TO, YTOOBI CO3/1aTh JOTIOJIHUTEIBHBIA TCUXOJIOTHUSCKUN
CTUMYJI JUTsI 3aHSITUN MHOCTPAHHBIM SI3BIKOM.

YdeOHOoe I1OCOOHME TMpomuIo ampobaruio B yU4eOHOM TIporiecce
Kadenpbl WHOCTPAHHBIX S3BIKOB B MPOQPECCHOHATEHON KOMMYHHKAIMN
KHUTY.

ABTOpHI BRIPKAIOT TIIYOOKYIO OJIarOapHOCTh PEIeH3eHTaM — Mpod.
P.A. ArwmnoBoii u npod. B.I'. CuHmunkomy 3a OOBEKTUBHYIO OIICHKY
MOCOOMSI U PEKOMEH/IAINH €T0 K H3/IaHUIO.
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1. Lesson One
SHORT HISTORY OF EXPLOSIVES

PROFESSIONAL TRAINING: Lesson one

Pre-text exercises to text A
1. Read the words using transcriptions. Guess about their meanings:

originate [q¥vIGI"nelt], exclusively [lk'skiHshvlI], suggest [sq'Gest] fireworks
[fQlq'wWks], projectiles [prq'GektQllz], scholars

['skOlqz], arrow [xrqu],

charge [CRG], attribute [q'trIbjHt], discovery [dI'skAvqr], medieval ["mqdlvql],
[falgr'Rmz],
suitable ['sHtqbl]

firearms shipment ['Sipmgnt], saltpeter ['sLlt'pJtq],

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

MIPOUCXOANTh, HWCKIIOYUTENBHO, CBHUICTEILCTBOBATh O..., (eHepBepKHy,
CHaps/ibl,  Y4YeHble, CTpenia, 3apsiyl, [PUIMUCHIBATh,  OTKPBITHE,
CPEIHEBEKOBBIN, OTHECTPEIBHOE OpPYXKHUE, MEPEeBO3Ka, OOBIYHBIN, CEMUTpa,

MOAXOISIIIUH.

3. Read the lexical program of text A. Try to memorize it.

mentioned in 14th-century
manuscripts

(1) Some evidence | (1) Hekoroprie JIAaHHBIEC
suggests... CBUJICTEIBCTBYIOT O...

(2) In the mid-13th century | (2) B cepenune 13-ro Beka

(3) to fire an arrow (3) 3ammycTuTH CTpETy

(4) The English medieval | (4) AHTIAcKun CPEIHEBEKOBBIM
scholar, Roger Bacon y4aeHbli, Pomxep bakon

(5) firearms are frequently | (5) orHecTpenpbHOE  Opy)XHE  YacTO

YIOMHUHAeTCs B pyKonucsx 14 Beka

(6) for peaceful purposes

(6) B MUPHBIX IEJIIX

(7) shipment of guns

(7) nepeBo3Ka OpYyKUS

(8) came to be used

(8) cTanu MCIOJIB30BATHCS

(9) it was widely accepted

(9) OH NOMYYHI MUPOKOE MPU3HAHUE

(10) it was suitable for most
mining and construction
applications

(10) sT0 MOAXOOMT IS OOJBIIMHCTBA
FOPHOJIOOBIBAIOIIUX U CTPOUTEIbHBIX
pabort
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Text A. Black Powder: The First Explosive.

It may never be known with certainty who invented black powder,
the first explosive. The mixture is thought to have originated in China in
the 9th century, but its use there was almost exclusively in fireworks and
signals. It is possible that the Chinese also used black powder in bombs for
military purposes. There is a written record telling that in the mid-13th
century, they put it in bamboo tubes to propel stone projectiles.

Some evidence suggests that the Arabs invented black powder, and
by about 1300 had developed the first real gun, a bamboo tube reinforced
with iron, which used a charge of black powder to fire an arrow.

Some scholars attribute the discovery of black power to the English
medieval scholar, Roger Bacon, while others attribute the invention of
firearms to the early 14th-century German monk Berthold Schwarz. In any
case, firearms are frequently mentioned in 14th-century manuscripts from
many countries, and there is a record of the shipment of guns and powder
from Ghent to England in 1314.

By the 17th century, black powder came to be used in Europe for
peaceful purposes, such as in mining operations in Germany and Hungary.
For various reasons, such as high cost, lack of suitable boring implements,
and fear of roof collapse, the use of black powder in mining did not spread
rapidly, though it was widely accepted by 1700. The first application in
civil engineering was in the Malpas Tunnel of the Canal du Midi in France
in 1679.

For 300 years, the unvarying composition of black powder has been
approximately 75 percent saltpeter (potassium nitrate), 15 percent
charcoal, and 10 percent sulfur. Lammot du Pont, an American
industrialist, started making sodium nitrate powder in 1858. It became
popular in a short time because, though it did not produce as high a quality
explosive as potassium nitrate, it was suitable for most mining and
construction applications and was much less expensive.

Assignments to text A. 1) Make a list of early uses of black
powder according to the information from text A (in writing).
2) Write out the words in black type. Give the meanings of these terms.
(You may use the Glossary of Terms at the end of this book).




Pre-text Exercises to Text B.

1. Read the words using transcriptions. Guess about their meanings:

common ['kOmqn], blasting ['b[RstIN], laboratory [lqbOrqtqr1], barge [bRG],

abandon [qbxndqn], reward [r'wLd], safest [selflst], dynamite ['dalng"malt],

violence [valglqns], explode [ik'splqud], obstacles ['Obstqkqlz], boulders

[bquldgz], stumps [stAmps], loosening ['HsqnIN], diamonds ['dalqmqndz],

approximately [qprOksimitll], slabs [slxbz], vibration [valbrelSqn], moisture

['mO1sCq], immense [I'mens], quarrying ['kwOrlIN]

2. Translate the following words. Refer to the transcriptions in exercise 1

for correct pronunciation.

pacnpoCTpaHCHHBIN, B3pPHIBHOH, JMaboparopus, Oapika, OTKa3bIBaThCS OT,
Harpajna, caMblii O€30TacHBIM, MTHHAMHWT, CHJIA, B3PBIBATHCS, TPETIATCTBHSI,
BaJIyHBI, ITHU, Pa3pbIXJICHHUE, aJIMa3bl, MPUOIU3UTEILHO, TUTUTHI, BUOpaIus,

BJ1ara, OFpOMHI:If/’I, Kapbep.

3. Read the lexical program of text B. Try to memorize it.

(1) explosive in common use

(1) B3pBIBUATOE BEIIECTBO OOIIETO
MOJIL30BAHUS

(2) practical blasting purposes

(2) mpakTHUUECKHE B3pBIBHBIE LETH

(3) Nobel was forced to move
his laboratory

3) HobGenn OBLI BBIHYK/ICH
MIEPEBECTH CBOIO J1a0OPATOPHUIO

(4) a barge anchored out in the
middle of a lake

(4) 6apixa, MOCTaBJICHHAS HA IKOPh Ha
cepeiMHe 03epa

(5) Nobel refused to abandon
his labors

(5) Hobens oTkazancs OpOCUTH CBOE
JIETI0

(6) he was rewarded

(6) oH OBLT BO3HATPAXK/ICH

(7) the commonest and safest

(7) camMblil pacnpoCTpaHEHHBIH U
Oe3omnacHsIi

(8)it will explode with great
violence

(8) oH B30pBETCS ¢ OOJBIION CHITOM

(9)with comparative safety.

(9) cpaBHUTENHHO OE30MACHO

(10) Farmers find explosives
useful for breaking up boulders,
blowing out stumps, felling
trees, and loosening soil

(10) depmepsl HAXOMIT B3PHIBUATHIC

BEILIECTBA HOJIE3HBIMU ISt
paspyLeHus BaJIYHOB,
BBIKODUEBBIBAHUSI ~ IMHEHW,  BaJKu

JCPEBHEB U PBIXJICHUSA ITOYBEI
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Text B. Invention of Dynamite

Nitroglycerin, the most powerful explosive in common use, was
discovered in 1846 by the Italian scientist Ascanio Sobrero. Although used
as a headache remedy under the name glonoin, it proved too difficult and
dangerous for practical blasting purposes until Alfred Nobel of Sweden
began his experiments in 1862. Nobel's brother died in an explosion during
the tests, and Nobel was forced to move his laboratory to a barge anchored
out in the middle of a lake. Nobel refused to abandon his labors, however,
and in 1866, he was rewarded by the invention of dynamite. This is today
the commonest and safest of the high explosives, for the first time enabling
man to blast away great masses of rock and other obstacles with
comparative safety.

Dynamite consists of a mixture of the liquid nitroglycerin with some
absorbent substance, or "dope," giving it a solid form. Ordinary dynamite is
usually made in sticks from 1 to 2 inches (2.5 to 5 centimeters) in diameter
and about 8 inches (20 centimeters) long. These consist of brown paper
wrappers coated with paraffin to keep out moisture. If a small quantity is
set on fire free from pressure or vibration of any kind, it will burn, but, if
the least blow strikes it while burning, it will explode with great violence.
Dynamite is usually set off with a detonator, or blasting cap.

Destructive in nature, explosives are also of immense value in many
peaceful pursuits, such as in mining, quarrying, and engineering enterprises
and in making fireworks, signal lights, and rockets. They are used to project
lifelines to ships in distress off storm-beaten shores or to the roofs of
burning buildings; to cast oil upon rough seas; and to break up ice jams.
Farmers find explosives useful for breaking up boulders, blowing out
stumps, felling trees, and loosening soil.

Explosives are sometimes used to bond various metals to each other.
For example, when silver was removed from United States coinage, much
of the so-called sandwich metal that replaced it was obtained by the
explosive bonding of large slabs, which were then rolled down to the
required thickness. These slabs are placed parallel to each other and
approximately 0.25 inch (6.4 millimeters) apart. An explosive developed
especially for the purpose is placed on the top slab, and its detonation slams
the slabs together with such force that they become welded. Stainless steel
is often joined to ordinary steel in this manner. Finally, the very fine
industrial-type diamonds used for grinding and polishing are produced by
the carefully controlled action of explosives on carbon.



Assignments to text B:
1) Make a list of uses of black powder according to the information
from text A (in writing).
2) Write out the words in black type. Give the meanings of these terms.
(You may use the Glossary of Terms at the end of this book).

Pre-text Exercises to Text C.

1. Read the words using transcriptions. Guess about their meanings:
manufacturer ["mmjufxkCqrql, armament [Rmqmqnt], previous [‘prvigs],
primarily [‘praimgrili], patent ['pxtqnt], will [wil], posthumously ['pOstjumgsli],
fortune [fLCqn], synthetic [sn'Tetik], survive [sqvalv], childhood ['Calldhud],
nobelium [nqubjlign], impoverish [Im'pOvqriS], descendant [dI'sendqnt],
Swedish  ['sw)diS], scientist [salqntlst], engineering ['enGI'mlqrIN],
nitroglycerin ["naltrqugllsq'rn], diatomaceous ['dalqtq'melSqs], nitrocellulose
["naltrqu'selju'lqus], potassium nitrate [pq'txsiqm'naltrelt], Gelignite ['Gellgmalt],
financial [falmxnSql], success [sqk'ses]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

MIPOU3BOAMTEb, OpPY)KHE, MNPEANICCTBYIONIUH, MEePBOHAYAILHO, IATEHT,
3aBeIllaHue, TMOCMEPTHO, COCTOSIHHE, CHUHTETHUYCCKUH, BBIKUTH, IETCTBO,
HOOeNMiA, 00CTHETh, MOTOMOK, IIBEJCKHA, YYCHBIH, WHXKCHEPHOE JEJO,

HUTPOTJIMIICPYH, JUATOMOBEIC, HHUTPOIICIUTIONI03a, a30THOKHUCIBIA Kajui,
TeJIUTHAT, GUHAHCOBBIH, yCIIEX,

3. Read the lexical program of text B. Try to memorize it.

(1) a Swedish chemist, engineer, | (1) IlIBexckwii XWUMHK, HHXXEHED,

innovator, and armament | palMOHATU3aTOp W TPOU3BOIUTEID

manufacturer OpYyXKUs

(2) in modern-day companies (2) B COBpEeMEHHBIX KOMIAHUIX

(3)it became safer and more | (3) cTamo Oe3omacHee U yaoOHEe B

convenient to handle oOpareHun

(4) a more efficient recipe (4) 6o7ee 3 dekTuBHBIN penenT

(5) a host of similar combinations | (5) MHO>KECTBO MOTO0HBIX
KOMOUWHAIINHA
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OKOHYaHUe mabauyvl
(6) modified by the addition of | (6)MmonuduImpoBan g00aBICHIEM

potassium nitrate HUTpaTa Kauaus
(7) though at a significant cost to | (7) XOTS W €O 3HAYUTEIHLHBIMU
his health 3aTpaTaMu IS 3I0POBbBS

(8) ballistite, the precursor of | (8)6ammucTur, MIPEAIICCTBEHHUK
many modern smokeless powder | MHOTHX COBPEMEHHBIX B3pPHIBUATHIX
explosives BelIecTB 0€3ABIMHOTO MOPOXa

Text C. Alfred Bernhard Nobel — the Inventor of Dynamite.

Alfred Bernhard Nobel (21 October 1933 — 10 December
1896) was a Swedish chemist, engineer, innovator, and
armament manufacturer. He was the inventor of dynamite.
y Nobel also owned Bofors, which he had redirected from its
previous role as primarily an iron and steel producer to a
b major manufacturer of cannon and other armaments.

Nobel held 350 different patents, dynamite being the most famous.
His fortune was used to posthumously institute the Nobel Prizes in
accordance to his will. The synthetic element nobelium was named after
him. His name also survives in modern-day companies as Dunamite Nobel
and AkzoNobel, which are descendants of the companies Nobel himself
established.

Born in Stockholm, Alfred Nobel was the fourth son of Immanuel
Nobel (1801-1872), an inventor and engineer, and Karolina Andriette
(Ahlsell) Nobel (1805-1889).The couple married in 1827 and had eight
children. The family was impoverished, and only Alfred and his three
brothers survived past childhood. Through his father, Alfred Nobel was a
descendant of the Swedish scientist Olaus Rudbeck (1630-1702),and in his
turn the boy was interested in engineering, particularly explosives, learning
the basic principles from his father at a young age.

Nobel found that when nitroglycerin was incorporated in an
absorbent inert substance like kieselguhr (diatomaceous earth) it became
safer and more convenient to handle, and this mixture he patented in 1867
as 'dynamite’.

Nobel later on combined nitroglycerin with various nitrocellulose
compounds, similar to collodion, but settled on a more efficient recipe
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combining another nitrate explosive, and obtained a transparent, jelly-like
substance, which was a more powerful explosive than dynamite. 'Gelignite',
or blasting gelatin, as it was named, was patented in 1876; and was
followed by a host of similar combinations, modified by the addition of
potassium nitrate and various other substances. Gelignite was more stable,
transportable and conveniently formed to fit into bored holes, like those
used in drilling and mining, than the previously used compounds and was
adopted as the standard technology for mining in the Age of Engineering
bringing Nobel a great amount of financial success, though at a significant
cost to his health. An off-shoot of this research resulted in Nobel's
invention of ballistite, the precursor of many modern smokeless powder
explosives and still used as a rocket propellant.

Some useful words and phrases:

— cannon and other armaments — MyIIKA 1 APYyroe BOOPYKEHUE

— held 350 different patents — umen 350 pa3nuYHBIX TATEHTOB

— posthumously — mocMepTHO

— in accordance to his will — B cOOTBETCTBUH C €ro 3aBelIaHueM

— in modern-day companies — B COBpeMEHHBIX KOMITaHUIX

— in his turn — B cBOIO ouepep

— diatomaceous earth — gmaromur

— more convenient to handle — 6osee yao0HB B 00paIieHuH

— at a young age — B MOJIOZIOM BO3pacTe

— a host of similar combinations — MHO>eCTBO 1MOTOOHBIX KOMOWHAIHI
— used in drilling and mining — ucnoisp3yemMble B OypeHUH U JOOBIYE
— off-shoot of this research — mobo4Hoe HccnenoBanue
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Assignment to text C. Make parallel translation of the following

sentences from text C (from English into Russian and vice versa). Try
not to peep into the ready translation.

(1) Nobel held 350
different patents,
dynamite being the most
famous.

(1) Hobenr Obr oOmamatenem 350
MAaTCHTOB, NPUYEM IUHAMUT OBUT CaMbIM
M3BECTHBIM €r0 U300PETCHUEM.

(2) The mixture is
thought to have
originated in China.

(2) Cwmecs,
Kwurae.

KakK I1ojlararoT, BO3HHKJIA B

(3) Alfred Nobel was a
descendant of the
Swedish scientist Olaus
Rudbeck.

(3) Amsppen Hobemp OBUT TOTOMKOM
mBesckoro yaenoro Omnadga Pynbexka.

(4) The synthetic element

(4) Cunrernueckuii anemeHT HobOenuii ObU1

explosive, and obtained a
transparent, jelly-like
substance, which was a
more powerful explosive
than dynamite.

nobelium was named | Ha3BaH B 4eCTh HETO.

after him.

(5) Nobel later on | (5) HobGenp B TOCIECACTBUH COCIUHSI
combined nitroglycerin | HUTpOTTUIIEPUH c Pa3sTUIHBIMA
with various | COeTMHCHISIMH HUTPOIICIUTIONIO3E], TaKUMH
nitrocellulose KaK KOJUIOAWHM, HO OCTAaHOBHWIICSI Ha Ooiee
compounds, similar to | apdexkTnBHOM perenre COCIUHCHHUS
collodion, but settled on a | Apyroro B3pHIBYATOTO HHUTPATA W TOTYUHI
more efficient recipe | mpo3pauHoe  >kelieoOpa3HOE  BELIECTBO,
combining another nitrate | koropoe  okazajock  0Ooiee  CHIBHBIM

B3pPBIBYATBIM BEIIECTBOM, YEM NVHAMMUT.

(6) Gelignite was more
stable, transportable and
conveniently formed to fit
into bored holes, like
those used in drilling and
mining.

(6) Temurmur ObLT OoOJiee CTAOMIIBHBIM,
TpaHCIOPTA0ENbHBIM HW  YIOOHBIM B
npuganuy  GOpMBI I TOTO, YTOOBI
BIIMCAThCS B PACTOYHBIC OTBEPCTHS, YEM TE,
KOTOpBIC WCIIOJIL3YIOTCS B OYpPeHHH W
TOPHOIO0OBIYE.
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Assignment to Lesson one (1): Choose the correct missing word

in the chart below.

(1) For various reasons, such as high cost, lack of | mining

suitable boring implements, and fear of roof | engineering

collapse, the use of black powder in ____ did not | supporting

spread rapidly, though it was widely accepted by

1700.

(2) Destructive in nature, explosives are also of | peaceful

immense value in many pursuits, such as in | military

mining, quarrying, and engineering enterprises and | organizing

in making fireworks, signal lights, and rockets. equipping

(3) Some evidence suggests that the ___ invented | Americans

black powder, and by 1300 had developed the first | Greeks

real gun, a bamboo tube reinforced with iron, which | Arabs

used a charge of black powder to fire an arrow.

(4) Explosives are sometimes used to ____ various | suspend

metals to each other. bond
promote

(5)This is today the commonest and of the | most dangerous

high explosives, for the first time enabling man to | safest

blast away great masses of rock and other obstacles

with comparative safety.

(6) Dynamite consists of a mixture of the solid

nitroglycerin with some absorbent substance, or | gaseous

"dope," giving it a solid form. liquid

(7) Finally, the very industrial-type diamonds | coarse

used for grinding and polishing are produced by the | controllable

carefully controlled action of explosives on carbon | fine
distributed

Assignment to Lesson one (2): Formulate and discuss with your

class the problems put forward in Lesson one.
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2. Lesson Two
FUNDAMENTAL CHARACTERISTICS OF EXPLOSIV

PROFESSIONAL TRAINING:
Lesson TWO

Pre-text exercises to text A

1. Read the words using transcriptions. Guess about their meanings:

exothermic ['FksqVTWmik], self-sustaining ['self sq'stelnIN], expand [Ik'spxnd],
entire [In'talq], percussion [pqkASqn], phenomenon [AOmiIngn],
microsecond ['malkrqV'sekqnd], shock [SOk], noise [nOlz], potential energy

[pq'tenSql 'FnqGl], exert [igzwt], release [v1s], sudden outburst [sAdn

'autbWst], surroundings [sqraundINz], generation ['GFnq'velSqn], large
quantities  [[RGkwLntltlz], gaseous [gxslqs], worthwhile ["wWT'wall],
insufficient  ['InsqfiSqnt],  rapidity [rqplditl]], cause [kLz], explosion

[k'splqVZqn], pound [paVnd], coal [kqVl], nitroglycerine ["naltrqV'gllsqrin]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

JK30TEPMHUYCCKUH  (XUMHUYECKas peakmus C BBIJCICHUEM TeIula),
CaMOTIO/IJICPKUBAIOIIMICS, PACHIMPATLCS, BeCh, YAapHOE JCHCTBHUE,
sBIIEHNE, MUKPOCEKYH/Ia, yAap, IIyM, MOTEHIIMAIbHAS SHEPTHs, OKa3bIBaTh
BIUSHHME, OCBOOOXAaTh, BHE3aITHas BCIIBIIIKA, OKPYXEHHE, 00pa3oBaHUE,
OOoNbIIME  KOJMUYECTBA, Ta3000pa3HbIf, CTOAIIMHA, HEIOCTATOYHBIN,
OBICTpPOTA, BHI3BIBATH, B3PHIB, QYHT, YTOJIb, HUTPOTIIHIICPHH.

3. Read the lexical program of text A. Try to memorize it.

(1) when suitably | (1) #Opu COOTBETCTBYIOLEM CITyCKOBOM
triggered VIMILYJIbCE

(2) releases a large | (2) BBICBOOOXKITAET OOJBIIOE KOJMYECTBO
amount of heat and | Tema u gaBIeHMS

pressure

3) exothermic | (3) sk30TepMuYecKas peakius pazaoKeHUs

decomposition reaction

(4) subjected to heat, | (4) momBepraeTcs BO3ACHCTBHIO TeIUIa,
percussion, detonation or | ynapHOro  JCHCTBUS, JCTOHALIMM WU
catalysis KaTamms3a
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OKOHYaHUe mabauyvl
5) a sudden outburst of | (5) pe3kuii BEIOPOC Ta30B

gases
(6) thereby exerting high | (6) TemM caMbIM OKa3bIBa€T BBICOKOE
pressure on its | maBJICHHWE HA €ro OKPYKECHUE

surroundings

(7) accompanies every | (7) CONPOBOXAAET KaXAYI0 B3PBIBHYIO
explosive chemical | XUMHYECKYIO PEAKIIIIO

reaction

(8) rapid generation of | (8) ObicTpas reHepanys BEICOKOTO JIaBICHUS
high pressures of released | BEIAENAIONIMXCS ra30B

gases
(9) yields five times as | (9) Beimenser B mATh pa3 Ooblie Teria
much heat
(10) because the rate at | (10) moTomMy 4TO CKOpPOCTb, C KOTOPOH OH
which it yields this heat is | Beizensier Temno, SBIASETCS  JTOBOJIBHO
quite slow MeJJICHHOM

Text A. Definitions of Explosives

A study of the literature suggests that an explosive may be defined in
one of the following ways:

1) An explosive is a substance which, when suitably triggered,
releases a large amount of heat and pressure by way of a very rapid self -
sustaining exothermic decomposition reaction. The temperature
generated is in the range of 3000 — 5000° C and the gases produced expand
12 000 — 15 000 times than the original volume. The entire phenomenon
takes place in a few microseconds, accompanied by a shock and loud noise.

2) An explosive is a chemical substance or a mixture of chemical
substances, which when subjected to heat, percussion, detonation or
catalysis, undergoes a very rapid decomposition accompanied with the
production of a large amount of energy. A large volume of gases,
considerably greater than the original volume of the explosive, is also
liberated.

3) An explosive is a substance or device which produces, upon
release of its potential energy, a sudden outburst of gases thereby exerting
high pressure on its surroundings.

The generation of heat in large quantities accompanies every
explosive chemical reaction. It is this rapid liberation of heat that causes the
gaseous products of reaction to expand and generate high pressures.
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This rapid generation of high pressures of released gases constitutes
explosion. It is worthwhile to point out that liberation of heat with
insufficient rapidity does not cause an explosion. For example, although a
pound of coal yields five times as much heat as a pound of nitroglycerine,
coal cannot be described as an explosive because the rate at which it yields
this heat is quite slow.

Assignment to text A. Make three lists of terms for three
definitions of explosives (in writing). Make sure that you remember
these words.

Pre-text Exercises to Text B.

1. Read the words using transcriptions. Guess about their meanings:
compatibility ['kqmpxtqbilitl], consideration [kqn'sldq'relSqn], sensitivity
['sensl'tivitl]], gases evolved [gxsisIvOlvd], sensitiveness ['sFnsitivnls],
detonation ["dFtqnelSqn], incompatibility ['mkqm'pxtq'bllit]], explosive
power [lk'splqVslv pauq], brisance [brjzqns], hazardous['hxzqdgs], frequent
['fikwqnt], necessity [nI'sFsltl], stringent requirements
['strinGantr!'kwalgmants], pyrotechnic ["palrqV'tFknlks], ingredients
[m'gr)diqnts],  interior [In'tiqriq], surface coatings ['sWfls  'kqVtiNz],
luting ['[HfIN], potting composition [pOtIN "kOmpq'z1Sqn],
assemblies [q'sFmbliz], deterioration [dI'tlqriq'relSqn], excess [Ik'sFs], convert
[kqnvWt], rarely [vFqll], degree [dI'gr]]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

COBMECTHMOCTh, PAacCCMOTPEHHE, YYBCTBHUTEIHHOCTH, BOCIPHUMYHBOCTS,
BbIJIETISiEeMble Ta3bl, CKOPOCTh JETOHAIMH, HECOBMECTUMOCTH, B3pPbIBHAsS
cwia, OpW3aHTHOCTh, OMACHBIA, YaCThId, HEOOXOIUMOCTh, IKECTKUE
TpeOOBaHMs, NHPOTEXHUYECKUI, WHIPEIUECHTHI, BHYTPEHHSS CTOPOHA,
TIOKPBITHSI TIOBEPXHOCTEH, 3aMa3Ka, COCTaB 3aJMBKH, COOPKH, yXy/IIICHNUE,
U30BITOK, KOHBEPTUPOBATh, PEIIKO, CTCIICHD.
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3. Read the lexical program of text B. Try to memorize it.

(1) ability to be stored

intimately

(1) cmocoOHOCTh XPAaHWTHCS B TECHOM
KOHTaKTe

(2 to result in a loss of
effectiveness

(2) mpuBOIUTH K MoTepe 3YHEKTUBHOCTH

(3) sometimes may be very
hazardous

(3) uHorna MoKeT OBITh OUYE€Hb OITACHBIM

4 to study their
compatibility with interior
surface coatings

(4) nnd U3y4YeHHs] UX COBMECTHUMOCTHU C
MOKPBITUSIMU BHYTPEHHEH MOBEPXHOCTU

(5) sealants, luting and
potting compositions used
in assemblies

(5)cocTaB  repMETHKOB, 3aMa3o0K U
3aJIUBOK, HCIIOJIb3YEMBIX B COOpKE

(6) to be stored without any
deterioration

(6) XpaHUTHCS 0€3 CHUKCHHS KadecTBa

(7) important parameter for
identifying their potential
as an explosive or oxidizer

(7) BakHBIM mapaMeTp A ONpeleNeHus
UX IOTEHIMaja B KauyecTBE B3PBIBYATHIX
BEIIIECTB WM OKHCIHUTENIEH

(8) explosive or oxidizer is
said to have a ‘positive’ OB

(8) B3pBIBYATOE BEILIECTBO 501071
OKUCIUTENb, KaK TOBOPAT, HUMEIOT
«103uTUBHBIN» Kuciaopoauerii bananc

(9) explosives are rarely

perfectly balanced

(9) B3pBIBUATHIC BEMIECTBA PEAKO OBIBAIOT
UJIeaIbHO COATAaHCHPOBAHEI

(10) OB is an expression
that is used to indicate the
degree to which an
explosive can be oxidized

(10) Kb »TO0 BBHIpaXKEHUE, KOTOpPOE
WCIIONIB3YeTCST T O0O3HAYCHUS TOTO,
HACKOJIbKO B3PBIBUATOE BEIIECCTBO MOKET
OBITh OKHCIICHO

Text B. Fundamental Features of Explosives: Compatibility and

Stability; Oxygen Balance.

Some of the important characteristics of an explosive which are taken
into consideration while selecting it for any application are:
 compatibility and stability;

* oxygen balance;

* sensitivity and sensitiveness;

* heat of formation;

* heat of explosion and gases evolved;

* velocity of detonation;

* detonation pressure;
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* explosive power or strength;

* brisance.

Compatibility and Stability

Compatibility of materials may be defined as their ability to be
stored intimately, that is, in close contact, without occurrence of any
chemical reaction. Consequently, incompatibility is likely to result in a
loss of effectiveness or sometimes may be very hazardous, leading to
accidents.

The problem is complicated not only by the frequent necessity to
meet stringent storage and service requirements but also by a variety of
non - explosive materials used in the construction of weapon systems. In
addition to the study of the stability and mutual compatibility of the
ingredients of explosive, propellant and pyrotechnic fillings, it is also
necessary to study their compatibility with interior surface coatings that
is, sealants, lutings and potting compositions used in assemblies.

Stability is the ability of an explosive to be stored without any
deterioration and it is affected by the following factors: 1) Temperature of
storage; 2) Chemical constitution; 3) Exposure to sunlight; 4) Electrostatic
discharge.

Oxygen Balance (OB)

The concentration of oxygen within an explosive or oxidizer is
represented by a term known as ‘oxygen balance’ (OB represented by Q)
which is an important parameter for identifying their potential as an
explosive or oxidizer. Oxygen balance may be defined as the amount of
oxygen remaining after the oxidation of hydrogen, carbon and metals (like
Mg, Al etc.) to produce H2 O, CO2, MgO, AI20 3etc. If excess of oxygen
remains after the oxidation reaction, explosive or oxidizer is said to have
a ‘positive’ OB. On the other hand, if the oxygen is completely consumed
and excess fuel remains, explosive or oxidizer is said to have a ‘negative’
OB. Thus OB values can be positive or negative. However, if an explosive
molecule contains just enough oxygen to convert all its carbon (C) to
carbon dioxide (CO2), all its hydrogen to water (H20) and all its metal to
metal oxide with no excess, the explosive is said to have a zero OB, but
explosives are rarely perfectly balanced. In other words, OB is an
expression that is used to indicate the degree to which an explosive can be
oxidized.

Assignment to text B. Read text B again and write out the words in
black type. Give the meanings of these terms.
Pre-text Exercises to Text C
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1. Read the words using transcriptions. Guess about their meanings:
researcher [+sWCq], detonation ['dFtqnelSqn], gunpowder ['gAn"pavdq],

combustion [kqmbAsCqn], undoubtedly [An'daviidll], pressure [pTFSq],

merit ['wmFit], technique [tFkwnjk], dissolve [dI'z0b], swell  [swFl],

gelatinous  [Gl'lxtings],
['xlkq"hOL],
thickness ['Tlknls],

poorly['pVqll], homogeneous  ["hqVmq'Gnlgs],

pure [pjuql, smokeless

alcohol ether [Tq], powder

['smqVklls'paudq], configuration [kan"figju'relSqnl,

grain [greln], flake [flelk], string [string], plate [plelt], pasta [pxstq], multi-
channel tubes ['mAltl-CxnqltjHbz], stick [stik]
2. Translate the following words. Refer to the transcriptions in exercise 1

for correct pronunciation.
UcCe0BaTeNb, NETOHAIUS, MOPOX, TOPEHHE, HECOMHEHHO, IaBJICHUE,

3aciIyra, METOJA, pacTBOpATh, pa3dyxaTh, IDIOXO, IKEIATHHOBEIH,
TOMOI'CHHBIM, YHCTBIM, CHOUPT, 3(up, OE3IbIMHBIA IMMOPOX, TOJIIMHA,
KOH(QUTypanus, 3CpHO, 4eIlyiKa, CTpPyHa, IUIACTUHKA, MaKapOHHI,

MHOTOKaHaJIbHBIE TPYOBI, MajKa.

3. Read the lexical program of text B. Try to memorize it.

implement it

(1) The theory of gunpowder | (1) Teopus ropenus nopoxa

combustion

(2) He carried out a lot of | (2) OH mpoBem MHOTO  BaKHBIX
important research HCCIIeTOBaHHUH

(3) The burning rate of solid | (3) CkopocTs  TOpeHHS  TBEPABIX
explosives B3pPBIBYATHIX BEIECTB

4)It was not clear how to | (4) He ObuIO SICHO, KaK €Tro peaan3oBaTh

(5) The stubborn "shooting cotton"
persistently refused to dissolve in
anything.

(5) VYopswmeiii "cTpensioumuii - Xjaomok"
YIOOPHO OTKa3blBaJICA PACTBOPSTHCS B
yeM-JIH00.

(6) It is of utmost importance

(6) Upe3BbIualiHO BasKHO

(7) To distill off the solvent

(7) OtorHath pacTBOPUTEIH

(8) He wanted to  dissolve
pyroxyline in a suitable solvent

(8) On xoTen pacTBOPUTH MUPOKCUIHMH B
MOAXOMSIIIEM paCTBOPHTEIIE

(9) Forming a thick gelatinous
translucent homogeneous mass

(9) OOpa3yst TycTyi0 MOIYNpO3pavyHyIO
JKEJIATUHOBYIO OJTHOPOIHYIO Maccy
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Text C. Pail Marie Eugéne Vieille (from Wikipedia)

Paul Marie Eugene Vieille was born in 1854. After graduating the
Ecole Polytechnique, he immediately moved into the front ranks of
researchers of explosives. During the long years he carried out a lot of
important research in the field of detonation of explosives, methods of
research and testing, developing the theory of gunpowder combustion. He
established the so-called "Law of Vielle," linking the burning rate of solid
explosives with pressure, but his main merit is undoubtedly the invention of
smokeless gunpowder.

To solve the fundamental problem of creating gunpowder it is of
utmost importance to form completely homogeneous pyroxyline mass. For
this purpose Vielle intended to apply an extremely simple technique. He
wanted to dissolve epyroxyline in a suitable solvent, then distilling off the
solvent, obtain a uniform density material instead off ibrous wadding. The
plan was good, but it was not clear how to implement it.

The stubborn "shooting cotton" persistently refused to dissolve in
anything. Only after a long search Vielle found that gun-cotton is not really
soluble, but at least it swells (and does that poorly) in a mixture of alcohol
and ether. Another long string of sleepless nights helped Vielle establish
that he does not need to dissolve pure gun-cotton, but its mixture with
collodion. This mixture, prepared in the desired proportion, swells in an
alcohol-ether solvent, such as gelatin in water, to form a thick gelatinous
translucent homogeneous mass.

Gelation - the main condition for obtaininga good dense
homogeneous powder. It is precisely the essence of Vielle’s invention.

The possibility of formation of coarse grains is an important
advantage of smokeless powder. Smokeless powder is durable and easy to
be molded to any thickness and grain configuration. Modern gunpowder is
no longer a powder and "grain" - no longer grains, although they are still
called so. Gunpowder is molded in the form of flakes, strings, plates, pasta,
multi-channel tubes, sticks, its weight sometimes being tens of pounds, but
according to tradition, all these forms are still called grains.
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Assignment to text C. Make parallel translation of the following

sentences from text C (from English into Russian and vice versa). Try
not to peep into the ready translation.

(1) In the front ranks of
researchers of explosives.

(I) B mepemHux psagax ucclenoBarenei
B3pPBIBYATHIX BEIIECTB.

(2) Vielle intended to
apply an  extremely
simple technique.

(2) Beens  HamepuBancs
Ype3BbIYaHO MTPOCTOM METOS.

HCIIOJIBb30BaTh

(3) Another long string of
sleepless nights helped
Vielle establish that he
does not need to dissolve
pure gun-cotton, but its
mixture with collodion.

(3) Eme ofHa JTAHHAS BEpEeHUIIA
OeCCOHHBIX HOYel momoria Breimo
YCTaHOBUTb, YTO OH JIOJKEH PACTBOPSTH HE
YUCTBIA THUPOKCHIMH, a €ro CMecCh C
KOJUIOJIHCM.

(4) Modern gunpowder is
no longer a powder and
"grain" - no longer grains,
although they are still
called so.

(4) CoBpeMenHbIe  TMOpoXa  yXKe  HE
MOPOIIKH, & «3€PHO» - YK€ HE 3E€PHO, XOTA
OHH BCE €III¢ Ha3bIBAIOTCS TaK.

GUIDED REVIEW TO LESSON two

Assignment to Lesson two (1):

Choose the correct missing words in the chart below.
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(1) An is a substance which, when | gunpowder
suitably triggered, releases a large amount of heat and | gun-cotton
pressure by way of a very rapid self - sustaining | explosive
exothermic decomposition reaction. chemicals
(2) The entire phenomenon takes place in a few | mixture
microseconds, accompanied by a and loud | burning
noise. wind
shock
(3) It is worthwhile to point out that liberation of heat | shock
with  insufficient does not cause an | rapidity
explosion. temperature




OKOHYAaHUue ma@zuubl

@) of materials may be defined as their | compatibility

ability to be stored intimately, that is, in close contact, | reactivity

without occurrence of any chemical reaction. tensile
strength

(5)In addition to the study of the stability and mutual | fillings

compatibility of the of explosive, propellant | ingredients

and pyrotechnic fillings, it is also necessary to study

their compatibility with interior surface coatings that is,

sealants, lutings and potting compositions used in

assemblies.

(6) The concentration of oxygen within an explosive or | ‘oxygen

oxidizer is represented by a term known as | balance’

¢ ’ ‘acceleration
force’

(7) On the other hand, if the oxygen is completely | consumed

consumed and excess fuel remains, explosive or | controllable

oxidizer is said to have a ‘negative’ OB. distributed

(8) Thus OB values can be positive or neutral
negative
high

(9) During the long years he carried out a lot of | study

important in the field of detonation of | investigation

explosives, methods of research and testing, developing | research

the theory of gunpowder combustion.

(10) Vielle intended to apply an extremely simple | method
technique

Assignment to Lesson two (2):

Formulate and discuss with your class the problems put forward in

23




3. Lesson Three
CLASSIFICATION OF EXPLOSIVES AND THEIR SPECIAL
CHARACTERISTICS

PROFESSIONAL TRAINING: Lesson three

Pre-text exercises to text A

1. Read the words using transcriptions. Guess about their meanings:
deflagrating [djflq'greltiN], primarily [pral'merqll], propelling [prq'peliN],
ignition [1g'nISqn], shattering ['SxtqrIN], unstable [An'stelbl],
molecules ['mOlkjHI], rapid shock waves ['rxpld SOk welvz], trinitrotoluene
["tranaltrqtOljwn], dynamite [damgmalt], nitrocellulose ["naltrqu'seljH"lqus],
nitroglucerin ["naltrqu'glHsqrin], picric acid [plkiik xsld], cyclonite ['salklqnalt],
ammonium nitrate [g'mlnljum altrelt], blasting [b[RstIN], categorize
['kxtqgqralz]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

OBICTPO CroparoIuii, B TEPBYIO OYEpeab, METATCIbHBEIN, 3aKHTaHHE,
IpoOJICHUE, MOJIEKYJIBI, OBICTpPBIC yIapHBIC BOJHBI, TPHUHUTPOTOIYOI,
JUHAMHT, HHUTPOLCIUTION03a, HUTPOTJIMIEPHH, THKPUHOBAs KHCIIOTA,

TEKCOTeH, aMMHUAayYHas CeJUTPa, B3PBIBHBIC DPA0OTHI, TOJPA3NCIITh Ha
KaTeropuu

3 .Read the lexical program of text A. Try to memorize it.

(1) low explosive (1) wmayoMoOmIHOE, MEICHHO TOpSIIee
B3PBIBUATOE BEILIECTBO
(2) high explosive (2) MoIIIHOE B3pBIBYATOE BEIIECTBO

(3) undergo explosive | (3) moaBepraroTCs B3PHIBHOMY Pa3JIOKEHUIO
decomposition  without | 6€3 Kakoro-ITu00 BHEITHETO UCTOYHUKA
any external source

(4) relatively small | (4) OTHOCHUTEIIBHO HEOOJBIIOE KOIUYCCTBO
amount of heat or | Temia WK IaBICHUS
pressure
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(5) explosives (e.g., TNT)
are used mainly for
shattering

OKOHUaHUe maobnauybsl
(5) B3peIBUaTBIC BemiecTBA (HAIIPUMED,
TPUHUTPOTOIIYO) HCIIONIBb3YIOTCS B
OCHOBHOM JIJTsI IPOOTICHHS

(6) may be categorized by
the speed

(6) MoryT OBITH KJIacCCH(PHUIMPOBAHEI TIO
CKOPOCTH

(7) civil explosives for

commercial purposes

(7) rpaxmaHCKHE B3pHIBUATHIE BEIIECTBA
JUIsI KOMMEpPYECKHUX Henen

(8) explode faster than
the speed of sound

(8) B3opBaThCsA OBICTpPEE, YEM CKOPOCTH
3ByKa

(9) Sensitive materials
that can be initiated by a

(9) UyBcTBUTENBHBIE MaTepUaibl, KOTOPbIE
MOTYT OBITh HHUIIMUPOBAHBI OTHOCUTEIBHO

relatively small amount | HeOOJIBPIIMM  KONMYECTBOM TEIJIa WM
of heat or pressure JTABJICHUS

(10) The remainder are | (10)OcTanbHble CJTUIIIKOM OTACHBHI,
too dangerous, sensitive, | 9yBCTBUTEIIbHEI, TOKCHYHBI, JIOPOTH,

toxic, expensive,
unstable, or decompose

HCCTa6I/IJIbHBI, WKW pasjiararoTcsa CIHIIKOM
6BICTp0 JJIsL 06]1{61"0 HCIIOJIb30BaHUA.

too quickly for common
usage.

Text A. Classification of Explosives

Chemical explosives can be classified as low or high explosives. Low
(or deflagrating) explosives are used primarily for propelling; they are
mixtures of readily combustible substances (e.g., gunpowder) that when set
off (by ignition) undergo rapid combustion. High (or detonating)
explosives (e.g., TNT) are used mainly for shattering; they are unstable
molecules that can undergo explosive decomposition without any external
source of oxygen and in which the chemical reaction produces rapid shock
waves. Important explosives include trinitrotoluene (TNT), dynamite,
nitrocellulose, nitroglycerine, and picric acid. Cyclonite (RDX) was an
important explosive in World War II. Ammonium nitrate is of major
importance in blasting.

So explosive materials may be categorized by the speed at which
they expand. Materials that detonate (explode faster than the speed of
sound) are said to be "high explosives" and materials that deflagrate are
said to be "low explosives". Explosives may also be categorized by their
sensitivity. Sensitive materials that can be initiated by a relatively small
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amount of heat or pressure are primary explosives and materials that are
relatively insensitive are secondary or tertiary explosives.

A wide variety of chemicals can explode; a smaller number are
manufactured in quantity as explosives. The remainders are too dangerous,
sensitive, toxic, expensive, unstable, or decompose too quickly for common
usage.

Explosives are used for constructive as well as destructive purposes
for both military and civil applications. There are several ways of
classifying explosives and a few important ones are:

* according to their end - use for example, military explosives for
military

applications whereas civil explosives for commercial purposes;

* according to the nature of explosion for example, mechanical,
nuclear or chemical;

* according to their chemical structure that is, the nature of bonds
present in an explosive.

Assignment to text A. Read text A again and make a list of types
of explosives (in writing).

Pre-text Exercises to Text B

1. Read the words using transcriptions. Guess about their meanings:
propagating capability  [prOpqgeltiN  "kelpqbllqtl], ~ converse[kqn'vWs],
customary [kAstqmqrl], synonymously [sI'mOnimgsll], friction [filkSqn

]
],
spark [spRk], characteristics  ['kxrqktq'ristiks], ~ properties  [prOpqtlz],
constituents [kqn'stitugnts], ~ exothermic ["eksquTWmik],  original [qVIGqndl],
appear [q'plq], kilocalories ['kilqu 'kxlqrl], absorb [qb'zLb], give off [glv 'Of],
ease [Jz], value [vx|jH], impact [Tmpxkt]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

CITOCOOHOCTH PacCIpOCTPaHATHLCS, OOPaTHOE YTBEPXKIACHHUE, OOBITHBIN, Kak
CUHOHHMMBI, TpPEHHE, HCKpa, XapaKTEePUCTHKA, CBONCTBA, KOMIIOHEHTHI,
JK30TEPMHYCCKUH,  TICPBOHAYANBHBIN,  BO3HHMKATh,  KHIOKAJIOPHUH,
MOTJIONIATh, OT/AABaTh, JISTKOCTh, 3HAUYCHHE, YAap
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3. Read the lexical program of text B. Try to memorize it.

() It is customary to use

(1) TlpunsTo WHCHOJIB30BATH TEPMUH

‘sensitiveness’ are referred to
in the context of explosives

‘sensitivity’ to mean ‘ease of | ‘“dyBCTBUTEIBHOCTD’ B CMBICIIE
initiation’ ‘TIPOCTOTHI HHUITUUPOBAHMST
(2) ‘Sensitivity’ and | (2) «UyBCTBUTEIILHOCTE» u

«CNOCOOHOCTH OBICTPO pearupoBaTh» -
9TO TEPMHHBI, K KOTOPBIM NPHOETAIOT,
TOBOPSI O B3PhIBYATHIX BEIECTBAX

(3) Sensitivity to Impact

(3) YUyBCTBUTEIHHOCTD K BO3JACHCTBHAM

(4) Sensitivity to Friction

(4) UyBCTBUTENBHOCTD K TPEHHIO

(5) Sensitivity to Shock

(5) UyBCTBUTENBHOCTH K YAAPY

(6) Sensitivity to Spark

(6) YUyBCTBUTEIHHOCTD K HICKPaM

(7) Sensitivity to Heat

(7) UyBCTBUTEIBHOCTH K TEILTY

(8) the study of their chemical
characteristics and evaluation
of their explosive properties

(8) HU3y4eHHE X XUMHAYCCKHX
XapaKTEPUCTUK u OIleHKa ux
B3pBIBYATHIX CBOMCTB

(9) the ‘heat content ’ of an
explosive is equal to its ‘ heat
of formation’

(9)' Temmoconepxanue' BB paBHO ero
"TemoTe oOpa3oBaHus"

(10) the reactions are always
exothermic

(10) peakmum BceTa IK30TEPMHUICCKUE

Text B. Fundamental Features of Explosives:

Sensitivity and

Sensitiveness; Heat of Formation

These two terms: ‘sensitivity’ and ‘sensitiveness’ are referred in the
context of explosives, propellants and pyrotechnics and relate to two rather
similar properties of explosives that is, ‘ease of initiation’ and
‘propagating capability’. It is customary to use ‘sensitivity’ to mean ‘ease
of initiation’ whereas ‘sensitiveness’ to mean ‘propagating capability’. In
others, the converse is believed to be true and in yet others, these terms are
used synonymously. There are mainly five types of sensitivity: 1)
Sensitivity to Impact; 2) Sensitivity to Friction; 3) Sensitivity to Shock;
4) Sensitivity to Spark; 5) Sensitivity to Heat.

The ‘heat of formation’ of explosives is of fundamental importance
for the study of their chemical characteristics and evaluation of their
explosive properties. When a chemical compound is formed from its
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constituents, the reaction may either absorb or give off heat, which is
called ‘heat of formation’ and is expressed in units of kilocalories per gram
molecule. The value of the ‘heat of formation ’can be negative or positive.
The negative value indicates absorption of heat during the formation of
compound from its elements and such a reaction is called an ‘endothermic’
reaction whereas a positive value indicates liberation of heat during the
formation of compound meaning the reaction is ‘exothermic’. For
explosives, the reactions are always exothermic. In an exothermic reaction,
the energy evolved may appear in many forms, but for practical purposes, it
is usually in the form of heat. Since the ‘heat of formation > of an explosive
is the net difference between ‘heat content’ of the explosive and that of its
elements (taken as zero by convention), it means that the ‘heat content ’ of
an explosive is equal to its ¢ heat of formation’. The net amount of heat
liberated during an explosion is the sum of ‘heats of formation’ of the
products of explosion, minus the ‘heat of formation’ of the original
explosive.

Assignment to text B. Read text B and write out the words in
black type. Give the meanings of these terms. (You may use the
Glossary of Terms at the end of this book).

Pre-text Exercises to Text C

1. Read the words using transcriptions. Guess about their meanings:

mankind  [mxnkalnd],  situation  ['sltju'elSqn],  thoroughly [TArqll],
needed [Wdid], further [fwDq], technological progress ['teknglOGlkql
'prOgrqs], war captives [wL 'kxpthz], hack out [hxk aut], inhabitants
[n'hxbitgqnts], temples [templz], passageways [pxsiGwel], chisels and
wedges ['Clzqlz qnd weGlz], alleviate[q[vlelt], drudgery ['drAGqr1], wealth of
earth [wellT qv WT], available [¢vellgbl], mountains['mauntinz], tame [telm],
mine minerals [maln  mneral], hazardous terrain [hxzqdgs tqren],
overwhelming ['quvqwelmIN], prosperity [prOsperltl], invention [In'venSqn],
perceive [pq'sv], devil ['devil], evil [vql], angel ['emGql], processing
['prusesIN], handling ['hxndlIN], transportation ["trxnspL'telSqn],

storage ['stLvIG], treatises ['tr]tlz]
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2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

YEIIOBEYECTBO, CHUTYyallus, COBEPIICHHO, HEOOXOIUMBIH, JabHEHIIINH,
TEXHHYECKUH MPOrpecc, BOCHHOIUICHHBIC, BBIPYOaTh, KHTEIH, XpaMbl,
MPOXOJBI, 3yOWiIa W KIWHBS, OOJETduTh, TsDKenas padora, OOraTcTBO
3eMJIM, JOCTYIHBIA TOPBI, JOOBIBATH IIOJIC3HBIC WCKOIAEMbIC, OIacHAs
MECTHOCTb, OLICIOMIISFOIIUH, IPOIBETAHHE, H300PETECHHE, BOCIIPUHUMATD,
IILSIBOJI, 310, aHTEII, 00paboTKa, OOpaIeHne, TPAaHCTIOPTHPOBKA, XpaHEHHE,

TPAKTAaThI

3. Read the lexical program of text B. Try to memorize it.

(1) explosives were thoroughly
needed

(1) B3pBIBUATBIC BeIIeCTBA OBLIN
COBEPIICHHO HEOOXOTUMBI

(2) further technological | (2) JaJIbHEHIITAI TEXHUYECKUMI
progress porpecc

(3) tunneled their way through | (3) mnpopybaiu TyHHEIM CKBO3b
rock CKaJIbI

(4) by hacking out passageways
with chisels and wedges.

(4) BBIpYyOast MPOXOABI C ITOMOIIBIO
3yOWIT ¥ KOJILEB

(5) to provide ways and means

(5) HaliTH MyTH U CpelCTBA

(6) to alleviate this drudgery

(6) 4TOOBI OOJETYUTH ITY TIKEIYIO
paboty

(7) considerable technological | (7) 3HaUWTENbHBIA  TEXHUYECKHM

progress mporpecc

(8) to move mountains, tame | (8§) mnepenBUraThb TOpBI, YKpOLIAaTh

rivers, mine minerals peku W  J00OBIBaTh  TOJIC3HBIC
HCKOITaeMbIC

(9) today’s fantastic

engineering projects

(9) ceromHsAmHEE (QaHTACTHYCCKUC
HUH)KCHEPHBIC TPOCKTHI

(10) exploration of space

(10) ocBoeHME KOCMOCa

Text C. Civil Uses of Explosives.

In the history of mankind there were many situations where
something like explosives were thoroughly needed for solving problems of
further technological progress. For example,

29



e War captives were used to hack out hundreds of miles of mines,
irrigation canals and for other constructions by the ancient Egyptians.

¢ The inhabitants of the Aegean Island of Samos tunneled their way
through rock for water supply in the sixth century BC.

® A large number of temples and forts were carved out of the rocks in
India and the Far East.

¢ Hannibal crossed the Alps by hacking out passageways with chisels
and wedges.

Explosives were used to provide ways and means to alleviate this
drudgery. It was more efficient and economical to bring down rocks or do
mining with the use of gunpowder, the first explosive, than by any other
previous means. Explosives are generally associated with a destructive role
but their important contributions are very often lost sight of. In fact, it was
the power of explosives which made the great industrial revolution possible
in Europe and also made the mineral wealth of earth available to mankind.

Considerable technological progress in the development and
applications of explosives has made it possible to move mountains, tame
rivers, mine minerals from deep underground and also link continents and
countries by roads and rails through difficult and hazardous terrain.
Explosives continue to play an overwhelming role in the progress and
prosperity of mankind right from the time of invention of black powder or
gunpowder several centuries ago. In fact, some of today’s fantastic
engineering projects and exploration of space would have not been possible
without the use of explosives.

Explosives, in a nutshell, are generally perceived as ‘devil’ during
war and considered as an ‘evil’ during processing, handling, transportation
and storage, have proved to be an ‘angel’ due to their tremendous impact
on economy and industries.

Explosives have contributed enormously in improving the economy
of many countries and their chemistry forms the basis of many well -
known treatises.

Some useful words and phrases:
— in the history of mankind — B ucropun yenoBeuecTBa
— thoroughly needed — coBepiIeHHO HEOOXOTUMBII
—in a nut shell — B ABYX cimoBax
— ways and means— ITyTH ¥ CTIOCOOBI
— to bring down rocks — pyImuTh ckajsl
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—than by any other previous means — dYeM KakHUM-THOO WHBIM,
CYILIECTBOBABIIINM paHee ClIocoOoM

— applications of explosives has made it possible — mnpumenenue
B3pBIBUATHIX BEIIECTB CAEIAT0 BO3MOKHBIM

— to hack out hundreds of miles of mines — mpopy0aTh MmaxTel Ha TITyOUHY
COTEH MWJIb

— during processing, handling, transportation and storage — BoBpeMs
00paboTKM, 0OpaIeHus, TPAHCITOPTUPOBKH U XPaHEHUS

— to mine minerals from deep underground — 10GBIBaTE MUHEPAJIBI TITYOOKO
MOJT 3eMJIeH

—made the great industrial revolution possible — caenanu BenHKyrO
IPOMBIIIJIEHHYIO PEBOJIIOLIUIO BO3MOKHOMN

Assignments to text C. Make parallel translation of the following
sentences from text C (from English into Russian and vice versa). Try
not to peep into the ready translation.

(1) In the history of mankind | (1) B ucropun genoBedecTBa ObLIO
there were many situations where | MHOTO CHUTyaluuid, KOrJa 4YTO-TO
something like explosives were | Bpoie B3pBIBYATHIX BEIIECTB OBLIO
thoroughly needed abCOIOTHO HEOOXOTNMO

(2) War captives were used to | (2) BoenHoruieHHBIE

hack out hundreds of miles of | uconp3oBanmucey g BeIpyOaHMS
mines, irrigation canals and for | coTeH MWJIb IIaXT, OPOCHUTEIHHBIX
other constructions by the ancient | kaHalOB W JPYTUX COOPYKEHHHA
Egyptians. JPEBHUX ETHIITSH.

(3) A large number of temples | (3) Bonpinoe koaMUecTBO XpaMoB U
and forts were carved out of the | kpemocTeit ObIITH BBIpE3aHBI U3 CKAJ
rocks in India and the Far East. B Mnanu u Ha JlansueMm BocToke
(4) Explosives were used to | (4) B3peiBuaThle BemiecTBa ObUIH
provide ways and means to | HCIIOJNIb30BaHbI I OOECIICUCHUS
alleviate this drudgery. MyTeld U CPeAcTB OOJEeTYeHHsT 3TOH
TSDKEIION paboThHI

(5) Explosives  are  generally | (§) B3priBuaTele  BemiecTBa, Kak

associated with a destructive role | mpasuio, aCCOLIMMUPYIOTCS c
but their important contributions | TeCTpyKTUBHOW pONBIO, HO UX
are very often lost sight of BOXHBIA BKJI3J OYEHb  HYacTo

YIIyCKaeTcs U3 BUAY
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OKOHYAaHUue ma@zuubl

(6) In fact, it was the power of | (6) Ha camom genme, nMeHHO cuia
explosives which made the great | B3ppIBUaTBIX  BeIIECTB  cAeiaia
industrial revolution possible in | Bo3MOXXHOH BEIIUKYIO
Europe IPOMBIIIJIEHHYI0  PEBOJIOLUIO B
EBporie
(7) Explosives continue to play an | (7) BspeiBuateie BEIIECTBA
overwhelming role in the progress | mpogomkaroT UrpaThb
and prosperity of mankind right | BceoxBaThIBatonIyI0 poib B
from the time of invention of | mporpecce u HIPOLIBETAHUU
black powder or gunpowder | yenoBedecTBa co BpEMEH
several centuries ago. M300peTeHUSI  YEpHOTO  IOpoxa
HECKOJIbKO BEKOB Ha3asl.

GUIDED REVIEW TO LESSON Three

Assignment to Lesson three (1):Choose the correct missing words

in the chart below.
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€)) Important explosives include nitric acid

(TNT), dynamite, nitrocellulose, nitroglycerine, and | black

picric acid. powder
trinitrotolue
ne

(2) So explosive materials may be by the | categorized

speed at which they expand. organized
equipped

(3) Explosives are used for as well as | eliminated

destructive purposes for both military and civil | prohibited

applications. constructive

(4). It is customary to use ‘sensitivity’ to mean ‘ease of | initiation

initiation’. promotion

(5)When a chemical compound is formed from its | parts

, the reaction may either absorb or give | bodies
off heat, which is called ‘heat of formation’ and is | constituents
expressed in units of kilocalories per gram molecule.




OKOH4YAaHUe ma@zuubl

(6) The negative value indicates absorption of heat | exothermic
during the formation of compound from its elements | endothermic
and such a reaction is called an * ’ | reverse
reaction

(7) In an exothermic reaction, the energy evolved may | explosive
appear in many forms, but for practical purposes, it is | heat
usually in the form of distribution
(8) It was more efficient and economlcal to bring down | dynamite
rocks or do mining with the use of , the | gunpowder
first explosive, than by any other previous means.

(9) Explosives continue to play an overwhelming role | finding

in the progress and prosperity of mankind right from the | invention
time of of black powder or gunpowder several | mining
centuries ago.

(10) In fact, some of today’s fantastic engineering | conquering
projects and of space would have not | investigation
been possible without the use of explosives. exploration
(11) Explosives have contributed enormously in | principles
improving the economy of many countries and their | content
chemistry forms the basis of many well - known | treatises

Assignment to Lesson three (2):

Formulate and discuss with your class the problems put forward in

Lesson one.
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4. Lesson Four
EXPLOSIVES AND A BRIEF HISTORY OF THEIR INVENTION

PROFESSIONAL TRAINING: Lesson four

Pre-text exercises to text A
1. Read the words using transcriptions. Guess about their meanings:

velocity [w'l0sltl], obstacle ['Obstqkl], excavation ["ekskq'velSqn], quarrying
['kwOrIIN], employ [im'plO1], concrete ['kONkijt], setting [setIN], slurry ['slwrl],
pour|[pL], boulder ['bquldq],

advantageous ["xdvqn'telGgs]

silicate ['sllikelt], adverse ['xdvWs],

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

CKOPOCTh, TIPEMATCTBHE, 3EMIIIHBIC pPAa0OTHI, pa3pabaThBaTh Kaphep,
UCIIONb30BaTh, IIEMEHT, 3aTBEPJACBAaHUE, KHUJIKOE IEMEHTHOE TECTO,
HAJINBATh, BAIYH, CUJIMKAT, HeOIaronpusTHBIN, O1arompusTHBIN

3. Read the lexical program of text A. Try to memorize it.

(1) velocity of detonation

(1) ckopocTh JeTOHALUU

(2) explosives help wus to
construct tunnels and remove

(2) B3pbIBUATBHIC BEIIECTBA MOMOTAIOT
HaM IIOCTPOUTH TYHHEIIW W yCTPaHCHUE

obstacles during road | IpenATCTBUM MPHU CTPOUTEIBCTBE TOPOT
construction

(3) large-scale excavation | (3) kpymHOMAacmTaOHBIE  3EMJISHBEIC
work paboThI

(4) dismantling and clearing | (4) AeMOHTaX MW OYHCTKa 3JaHUN U
of structures and buildings COOpYKEHHH

(5) ‘Acconex’ is a non -
explosive demolition agent

(5) ‘AxoHekc’ 3TO HEB3PHIBHOWM arcHT,
HCTOJIb3yEMBI IIPU CHOCE 37]aHUI

(6) produces cracks while | (6) BBI3BIBACT TPELIUHBI npu

setting 3aTBEpACBaHUN

(7) with the passage of time (7) co BpemeHEeM

(8) high expansive stresses (8) BBICOKHE pacIupUTEILHBIC
Harpy3Ku

(9) crack initiation

(9) 3apoxaeHue TpeuuH

(10) depending upon nature
and size of the target and the
temperature

(10) B 3aBHCHMOCTH OT TIPHUPOABI U
pa3Mepa LelH U TEMITepaTyphl
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Text A. Explosives in Civil Engineering

Explosives with high VOD (velocity of detonation) have a blasting or
shattering effect. As a result, explosives help us to construct tunnels and
remove obstacles during road construction.

In large-scale excavation work, a technique similar to those used in
quarrying is employed. Explosives have been found useful in demolition
work (dismantling and clearing of structures and buildings). Explosives
have also been extensively used to demolish structures made of stone,
brick, concrete, steel and timber. For cutting action, FLSCs have also been
used whereas for demolition both conventional explosives (RDX, HMX
etc.) and silent explosive (Acconex) have been used.

‘Acconex’ is a non - explosive demolition agent — a special type of
expanding cement which produces cracks while setting, has been developed
by one of the DRDO laboratories. The cement when mixed with 25 — 30%
water forms a slurry which is poured into pre - drilled holes of about 65 —
70% of the size of the boulder, rock or target. The slurry sets in about 15
minutes and with the passage of time, it develops high expansive stresses
due to the presence of special silicates in the composition.

The phenomenon of demolition occurs with crack initiation.
Propagation of cracks from hole increases in number. The process of
cracking takes between 24 and 72 hours, depending upon nature and size of
the target and the temperature. The most important feature of Acconex is
that it demolishes rocks or concrete structures without any noise or adverse
effect on neighboring structures. This is advantageous when demolishing is
done in densely populated and built - up areas.

Further, it does not cause any pollution as no gases are liberated.

Assignment to text A. Read text A and make a list of useful deeds
of explosives, add more information if you know (in writing) Discuss it
in your group.

Pre-text Exercises to Text B

1. Read the words using transcriptions. Guess about their meanings:
adiabatic ['xdlqbxtik], calculate ['kxlkjulelt], denoted [dInqutid], essential
[I'senSql], ~ knowledge [OIG],  during ['djuqriN],  measure ['meZql,

tedious ['tidiqs], establish [Is'txblIS], enable [1'melbl], performance [pqfOmqns],
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among [¢'mAN], volume [vOljum], occupy [Okjupal], consider [kqn'sidq],

equilibrium ["ekwi'librigm], constant ['kOnstqnt], molar ['mqulq]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

anuabaTHIeCKui, pacCCUNTHIBATh, 0003HAYCHHBIH, CYIIICCTBEHHBIN, 3HAHNE,
BO BpEMsI, U3MEPATh, MyTOPHBIHA, YCTaHABINBATH, CO3/]aBaTh BO3MOXKHOCTH,
JIeHCTBYE,comparison,CpaBHEHUE, Cpei, OO0bheM, 3aHUMaTh, IOJIATATh,
paBHOBECHE, IOCTOSIHHASI, MOJISPHBIH

3. Read the lexical program of text B. Try to memorize it.

(I) heat so released wunder

adiabatic conditions

(1) Tem10, OCBOOOXKICHHOE TaKHUM
obpazom pu amnabaTHIeCKUX
YCIIOBHSX

(2) may be calculated from
equilibrium constants

(2) ™moryT OBITh BBIYHCICHBI U3
KOHCTaHT PaBHOBECHSI

3 knowledge of the
composition of the gaseous
products of explosion

(3) 3HaHMe O cocTaBe ra3z000pa3HBIX
MIPOAYKTOB B3phIBa

(4)the volume of gaseous
products produced during an
explosion

(4) oO0beM Tra3000pa3HBIX BEIIECTB,
00pa3yromuxcs Py B3PHIBE

(5) provides information on the

(5) mpenocraBiseT HHOOPMALHKIO O

according to the temperature

amount of work done by an | konmnuecTBe pabOTH, MPOAETAHHON
explosive B3PBIBOM
(6) standard  conditions are | (6) ycTaHaBIWBAIOTCS CTaHIApTHEIC
established YCJIOBHSL
(7) the volume of gas varies | (7) o0beM Ta3a Wu3MEHsETCI B

3aBHUCHMOCTH OT TEMIIEPATYPHI

(8)one mole of any gas
occupies 22.4 liters

(8) omuH MOJIb JIFOOOI0 Ta3a 3aHUMAET
22,4 autpos

(9) under the conditions of STP
(Standard  Temperature and
Pressure)

(9) B ycnoBusix STP (cranpmaptHas
TeMnepaTypa U JIaBJICHHE)

(10) explosive 1is initiated to
rapid burning and detonation

(10) B3PBIBUATOE BEIIECTBO
WHUIAAPYETCS, YTOOBI TIPOH3O0IILIO
OBICTpOE TOPEHUE U ACTOHAITUS
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Text B. Fundamental Features of Explosives: Heat of Explosion and
Gases Evolved

When an explosive is initiated to rapid burning and detonation,
energy is released in the form of heat mainly due to the oxidation
reactions. The heat so released under adiabatic conditions is called the
‘heat of explosion’, denoted by the letter Q which is a very important
characteristic of an explosive and provides information about its work
capacity. To calculate ‘heat of explosion” and other explosive
performance parameters, a knowledge of the composition of the gaseous
products of explosion is considered essential. This may be calculated from
equilibrium constants of the water gas and other reactions which is a
tedious process. Also, the volume of gaseous products produced during an
explosion provides information on the amount of work done by an
explosive.

To measure the volume of gases produced during explosion, standard
conditions are established as the volume of gas varies according to the
temperature. The standard conditions also enable comparison among the
gaseous products of explosion of various explosives. The standard
temperature and standard pressure are 0°C/273 K and 1 atm
respectively. These conditions are known as ‘standard temperature and
pressure’ (STP). Under these standard conditions, one mole of any gas
occupies 22.4 liters which is known as the molar gas volume.

Avogadro’s Law states that equal volumes of all gases under the
conditions of STP (Standard Temperature and Pressure) contain the
same number of molecules. It implies that the molar volume of one gas is
equal to the molar volume of any other gas, that is, the molar volume of any
gas at 0 ° C and 1 atm pressure is very close to 22.4 liters.

Assignment to text B. Read text B and write out the words in
black type. Give the meanings of these terms.

Pre-text Exercises to Text C

1. Read the words using transcriptions. Guess about their meanings:
saltpeter ['sOltp)tq], reportedly[r'pLdidll], sulphur [sAlfg], charcoal ['CRkqul],
Chinese ['Cal'n)z], invention [InvenSqn], incendiary ['sendlgrl],
projectiles [prq'Gektallz],  catapult ['kxtqpAlt], — munitions  [mjHnISqnz],
factories [fxktqrlz], rocket [rOkit], bombs [bOmz], weaponry [wepqnrl],
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propel [prq'pel], gunpowder [gAn'paudq], thunder [TAndq), crash [krxS],

troops  [tHps], besiege [bI's)G], Empire [empalq], unleash [An'])S],

barrel ['bxrql], observation ["Obzq'velSqnl], European ["juqrq'p)qnl,

cannon ['kxngn], arms [Rmz], assault [¢'sLlt], craftsman ['krRftsmqn]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

cenuTpa, TO COOOLICHUSM, cepa, JPEBECHBIH Yrojib, KHUTAHCKU,
U300peTCHNEe, 3a)KUTATCNBHBIN, CHApsIbl, KaTalylibTa, OOCIPHUIIACH,
3aBOJBI, pakeTa, O0MOa, BOOpYXKEHHE, NMPHBOJUTH B JIBIKEHHE, MOPOX,
TpecK, BOMCKa, OCaxjaTh, UMIIEPHs, BBIITYCKAaTh (CHApsI), CTBOJ PYXKbS,
HAOII0ICHNE, EBPOIICeIl, MYIITKa, OPYKHE, HAaIcHIE, PEMECICHHUK

3. Read the lexical program of text B. Try to memorize it.
(1) a Chinese invention (1) xuTaiickoe n300peTeHue

(2) date to the 800s

(2) matupyeTcss BOCBbMHUCOTBIMU TOIaMHU

(3) The Chinese used
gunpowder to propel rockets

(3) Kwuraiibl WCTHOIB30BaIN  TOPOX,
YTOOBI 3aITyCKaTh PAKETHI

(4) weaponry included a so-
called "thunder-crash bomb",

(4) opyKue BKIIIOYAIO TaK Ha3bIBAEMbIC
"60MOBI, ITOpaKAIOIIIHIE TPOMOM "

(5)the Chinese invented
cannons

(5) xuTaNIIBE T300pEITH MYIITKH

(6) embraced gunpowder with
enthusiasm

(6) IpUHANH MOPOX C SHTY3HA3MOM

(7) acting merely as curious | (7) neiicTBys JHUIIb B  KadecTBe
adjuncts J0OONBITHBIX TOTOJIHEHUN
(8) During the later years of | (8) B MOCHEAYIOLINE TOJIBI

the 13th century

TPHUHAIIATOTO BEKa

Text C. Invention of Gunpowder.

Gunpowder,

reportedly produced from saltpetre,

sulphur and

charcoal, is a Chinese invention. Earliest records of the formula date to the
800s. The Chinese used gunpowder to propel rockets, and to produce
incendiary and explosive projectiles thrown by catapult. By the 1200s, a
Chinese Bureau of Munitions was operating seven factories that produced
7,000 rockets and 21,000 bombs a day. The weaponry included a so-called
"thunder-crash bomb", which the Chinese unleashed in 1232 on Mongol
troops besieging Kaifeng, capital of the north Chinese Jin Empire. During
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the later years of the 13th century, the Chinese invented cannons, using
gunpowder to fire projectiles from metal barrels.

One of the first recorded applications of gunpowder in European
military history occurred at the 1346 Battle of Crecy, where the English
arsenal included little gunpowder "firepots." These had little impact on the
outcome of the battle, acting merely as curious adjuncts to the English
longbows that won the day. By 1350, however, Petrarch was able to make
the observation that guns had become "... as common and familiar as any
other kind of arms." The Ottoman Turks embraced gunpowder with
enthusiasm, using it with spectacular effect during their assault on
Constantinople in 1453. In preparation for the attack, Mehmet II hired a
European craftsman to manufacture seven huge cannons, including one 25-
ton monster that could fire stone balls almost a mile.
(http://timelineindex.com/content/view/1119)
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Assignment to text C. Make parallel translation of the following
sentences from text C (from English into Russian and vice versa).

(1) Gunpowder, reportedly | (1) Kak coooI1aeTcs, MOpOX,
produced from saltpetre, | IPOM3BOIUMBII M3 CEIHUTPHI, CEPHI H
sulphur and charcoal, is a | gpeBecHOTrO YTIIA, SIBJISICTCSI
Chinese invention. KATaCKUM H300pETEHUEM.

(2) Earliest records of the | (2) IlepBeie 3amucu o  Qopmyne
formula date to the 800s. nmatupyrotcst 800-Mu rogamm.

(3) The  Chinese invented | (3) Kuraiimpt  m300penw  ITyIIKH,

cannons, using gunpowder to
fire projectiles from metal
barrels.

HCIIOJIB3Ys IOPOX, YTOOBI CTPCIIATH
CHapsAgaM1 U3 MCTAJDIMYCCKOTO yJia.

(4) One of the first recorded
applications of gunpowder in
European  military  history
occurred at the 1346 Battle of
Crecy, where the English
arsenal included little
gunpowder "firepots."

(4) Ogno u3 TIePBBIX
3apErHCTPUPOBAHHBIX  MPUMEHEHUH
mopoxa B €BpPONENUCKON BOEHHOU

ucropun oTHOcUTCS K 1346 ronmy,
Korja BO Bpemsi OuTBeI mpu Kpecu
aHTJIMYaHe VMEITH B CBOEM apCeHase
MaJjeHbKHE "OTHEHHBIC TOPIIOYKH" C
OPOXOM.

(5) By 1350, however, Petrarch

was able to make the
observation that guns had
become " as common and

familiar as any other kind of
arms."

(5) K 1350 rony, ognaxo, Ilerpapka
Clenal BbIBOJ, YTO OIHECTPEJIbHOE
Opy)XHE  CTajlo "..,TAKUM  XKe
pacmupocTpaHEeHHBIM U 3HAKOMBIM, KaK
nr000i1 apyro BUI Opyxkus'.

(6) The Ottoman Turks
embraced gunpowder with
enthusiasm, using it with

spectacular effect during their
assault on Constantinople in
1453.

(6) Typkm  OcmaHCKOH  WUMIIEPHH
NPUHSIN TOPOX C 3HTY3Ua3MOM,
WCIIONB3Ysl €ro C 3aXBaThIBAIOIINM
nyx 3¢hGdeKToM B X0J€ HACTYILICHHS
Ha Koncrantunonons B 1453 ropy.
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GUIDED REVIEW TO LESSON Four

Assignment to Lesson four (1): Choose the correct missing words in the chart.

(1) Explosives with high VOD (velocity of detonation) | shattering
have a blasting or effect. voting
entering
voicing
(2) Explosives have been found useful in work | demolition
(dismantling and clearing of structures and buildings). providing
organizing
equipping
(3)The phenomenon of demolition occurs with crack | propagation
initiation. prohibition
initiation
(4) The cement when mixed with 25 — 30% water forms a | suspend
which is poured into pre - drilled holes of about | slurry
65 — 70% of the size of the boulder, rock or target. solution
(5)The heat so released under conditions is | initiation
called the ‘heat of explosion’, denoted by the letter Q | adiabatic
which is a very important characteristic of an explosive and
provides information about its work capacity.
(6) This may be calculated from constants of the | equilibrium
water gas and other reactions which is a tedious process. controllable
(7) To measure the volume of gases produced during | production
explosion, standard conditions are established as the | temperature
volume of gas varies according to the weight
distribution
(8) The standard conditions also enable among | liability
the gaseous products of explosion of various explosives. comparison
(9) The Chinese used to propel rockets, and to | gunpowder
produce incendiary and explosive thrown by | projectiles
catapult. stones
(10) In preparation for the attack, Mehmet II hired a | guns
European craftsman to manufacture seven huge , | cannons
that could fire stone balls almost a mile. projectiles
(11). Avogadro’s Law states that equal volumes of all gases | principles
under the conditions of STP (Standard Temperature and | content
molecules

Pressure) contain the same number of

Assignment to Lesson four (2):Formulate and discuss with your class

the problems put forward in Lesson four.
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5. Lesson Five
MILITARY EXPLOSIVES AND THEIR APPLICATIONS

PROFESSIONAL TRAINING: Lesson five

Pre-text exercises to text A
1. Read the words using transcriptions. Guess about their meanings:

comprise [kqm'pralz], munitions [mjHniSqnz], formulations ['fLmjH'eISqn],

torpedoes [tL'p)dquz], grenades [grl'neldz], missile ['misallz],

warheads ['wLhedz], intermediates ['Intqmidiits], boosters [bHstqz],

humidity[hjH'midit1], artillery shells [R'tilgr Selz], aerial bombs [TFqrigl bOmz],
premature ["premq'tiuq], manufacture ["mxnju'fxkCql, civil ['sivl], commercial
[kq'mWSql]

2. Translate the following words. Refer to the transcriptions in exercise 1

for correct pronunciation.
BKIIIOYaTh, OOCIPHITACHI, COCTaBhI, TOPIEABI, TpaHAThl, METATEIbHBII

cHapsii, OOETOJIOBKH,
apTuIUIepuiicKue

MIPOMEKYTOYHBIE,
CHapspl,

YCUJIUTEIH,  BJIAXHOCTD,
aBnaOboOMOBI, P ICBPEMECHHBIH,

MIPOU3BOICTBO, TPAXKIAHCKHIA, KOMMEPYCCKHIA
3. Read the lexical program of text A. Try to memorize it.

(1) that are used in military
munitions

(1) xoTOpBIE KUCTIOIB3YIOTCS B BOEHHBIX
Ooemnpuriacax

(2) bulk charges

(2) oOBeMHBIE 3apsi bl

(3) safe for handling

(3) 6ezomnacHbI B 00OpaIieHun

(4)over a wide range of
temperatures and humidity

(4) B IMpOKOM NHAITa30HE TEMIIEPATyp
Y BIQKHOCTH

(5) reasonably insensitive to
impact

(5) HeuyBCTBUTEIBHBI
pamMKax pa3yMHOTO

K ynapam B

(6) they penetrate steel armor

(6) oM MPOOUBAIOT CTAIBHYIO OPOHIO

(7) aerial time bombs

(7 aBHaOOMOBI 3aMeIJIEHHOI'0
JCHCTBHS

(8) premature explosion

(8) mpex1eBpeMEHHBIN B3pbIB

(9) explosives must be readily
available

(9) B3pBIBUATHIC BEMIECTBA JTOJDKHBI
OBITH JICTKOIOCTYITHBI

(10) civil  or  commercial

explosives

(10) rpaxxgaHCKHe WIM KOMMEpYECKHe
B3PBIBUATHIC BEIIECTBA
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Text A. Military Explosives

Military explosives comprise explosives and explosive compositions
or formulations that are used in military munitions (bombs, shells,
torpedoes, grenades, missile or rocket warheads). The bulk charges
(secondary explosives) in these munitions are insensitive to some extent
and are, therefore, safe for handling, storage and transportation. They are
set off by means of an explosive train consisting of an initiator followed
by intermediates or boosters.

Military explosives must be physically and chemically stable over a
wide range of temperatures and humidity for a long period of time. They
must be reasonably insensitive to impacts, such as those experienced by
artillery shells when fired from a gun or when they penetrate steel armor.
They are used for a number of applications.

They are fired in projectiles and dropped in aerial time bombs
without premature explosion. The raw materials necessary to manufacture
such explosives must be readily available for production in bulk during
wartime.

The chemical explosives are sub - divided into four main types: (1)
detonating or high explosives; (2) deflagrating or low explosives; (3)
pyrotechnics and (4) civil or commercial explosives.

Assignment to text A. Make a list of terms denoting military
explosives. Add some more information about them (in writing).
Pre-text Exercises to Text B.

1 .Read the words using transcriptions. Guess about their meanings:

instantaneously ['stqn'telnigsll], reinforce [infls], confined [kqn'falnd],
seldom  [seldqm], attain  [qteln], complete [kqm'pl}t], confinement
[kqn'falmmgnt], hydrodynamic ["haldrqudal'nxmik], respectively  [rl'spekttvll],
propagation [prOpq'gelSn], simplifies ['simpll'falz], critical diameter [kritikql
dal'xmltq], express [lkspres], velocity [v'lOsitl], speed [sp)d], rate [relt], theory
[Tqr1], borehole [bL"hqul], solution [sqHSqn], cartridge [kRtr1G], external
[lk'stWnql], commercial [kqmWSql], preferable [prefqrqbl], organic [O'gxnlk],

derive [divalv]
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2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

MT'HOBEHHO, MOJKPEIUIATD, OTpaHUYCHHBIN (3aMKHYTBII),
HEOTPAHUYCHHBIN, PENKO, OCTUTaTh, TIOJHOE, TUAPOJIUHAMHUYCCKUE,
COOTBETCTBEHHO, PACIpPOCTPAHEHHE, YIPOIIAeT, KPUTUIECKUH ITuaMeTp,
BBIpaXaTh, CKOPOCTh, CKOPOCTh, CKOPOCTH, TEOPHS, CTBOJ CKBaXKUHBI,

pelieHre, MaTpoH,
OpraHUYEeCKUil, BEIBOAUTH

Hapy>KHBIH,

KOMMEPYECKUN, MPEANOYTUTEIbHBIN,

3. Read the lexical program of text B. Try to memorize it.

(1) High  temperature  and | (1) Bricokue rpagueHThI

pressure gradients TEMITEPaTypPhl B TABJICHUS

(2) supported and reinforced by | (2) o IIep>KUBacMast u

the chemical reactions MOJKpeIUIieMas XUMHUYECKUMHU
peakuusMu

(3) at a considerably high speed

(3) ipu 3HaUMTENHEHO OOJIEEe BBHICOKOM
CKOPOCTH

critical diameter

(4) detonation waves travel | (4) AeTOHAIMOHHBIEC BOJHBI MPOXOISIT

through a column of an |d4epe3 KOIOHKY C  B3pbIBYATHIM

explosive at a constant speed BEIIECTBOM C MOCTOSSHHON CKOPOCTHIO

(5) propagation of detonation | (5) pacrpocTpaHeHHe

waves in an explosive JICTOHALIMOHHBIX BOJIH BO
B3PBIBYATOM BEIIICCTBE

(6) considerably wider than the | (6) 3HauWTenpbHO  mIKUpE,  YeM

KPUTUYECKUH THAMETP

(7 It may be expressed as a
confined or unconfined value

(7) OHO MOXET OBITh BEIPAXKCHO
OTpaHUICHHBIM WTH
HEOTPaHWICHHBIM 3HAUYCHUEM

(8) the confined velocity is
seldom attained

(8) orpaHum4eHHas CKOpPOCTb PEIKO
JIOCTUTaeTCs

(9) complete confinement is
usually impossible

(9) monHOE yaepkaHUe, KaK MPaBHIIO,
HEBO3MOKHO

(10) upper and lower detonation
velocities respectively

(10) BepxHME M HWXXHHE CKOpPOCTHU
JICTOHAIIMN COOTBETCTBEHHO
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Text B. Fundamental Features of Explosives: Velocity of Detonation

Detonation is a process in which the explosive undergoes chemical
reactions at a considerably high speed and produces a shock wave also
called a detonation wave. High temperature and pressure gradients are
generated in the wave front so that the chemical reaction is initiated
instantaneously. The detonation wave propagates through the explosive,
supported and reinforced by the chemical reactions. In general, except in
the early stages of detonation, detonation waves travel through a column of
an explosive at a constant speed, a fact which simplifies the mathematical
solution of the ‘hydrodynamic theory’.

The velocity with which detonation waves travel in an explosive is
called velocity of detonation (VOD) or in other words, detonation velocity
may be defined as the rate, speed or velocity of propagation of detonation
waves in an explosive. If density of the explosive is at its maximum value
and also if the explosive is charged into columns which are considerably
wider than the critical diameter, the VOD is a characteristic of each
individual explosive and is not influenced by external factors. It increases
with increase in density of packing of explosive in the column.

Detonation velocity is an important property to consider when rating
an explosive. It may be expressed as a confined or unconfined value and is
normally given in feet per second (fps). The confined detonation velocity
measures the speed at which the detonation wave travels through a column
of explosive within a borehole or other confined space. The unconfined
velocity indicates this rate when the explosive is detonated in the open.
Because explosives generally are used under some degree of confinement,
the confined value is more significant.

The confined detonation velocity of commercial explosives varies
from 5000 to 25,000 fps. With cartridge explosives, the confined velocity
is seldom attained because complete confinement is usually impossible. For
blasting in hard rock, a high-velocity explosive is preferable.

The detonation velocities of confined and unconfined explosives
have different values and are known as upper and lower detonation
velocities respectively.

The VOD of an organic explosive is also a function of the energy
produced by its decomposition and therefore, a relationship has been
derived between detonation properties of an explosive and its chemical
constitution.

45



Assignment to text B. Read text B again and write out the words
in black type. Give the meanings of these terms. (You may use the
Glossary of Terms at the end of this book).

Pre-text Exercises to Text C

1. Read the words using transcriptions. Guess about their meanings:

consequently ['kOnslkwqntl1], until[An'tll], subsonic [sAb'sOnlk],
supersonic ['sHpq'sOnlk], muzzle [mAzl], behind [bl'haind], mining ['manIN],
rupture [vApCq], amount [g'maunt], firearms ['falqrRmz],
fireworks ['falq"wWks], suitable ['sHtqbl], brisance [brjzqns], burn [bWn],
nitro-explosives [naltrqu  Tk'splqushv], [pq'txslqm],  warhead
[WL"hed], ["fLEf kelSqn], [vAfl],

[n'sendlqriz], searching [sWCIN], purification [‘pjuqrifi'kelSn], appease [q'p)z]

potassium

fortifications roughly incendiaries

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

CJIEIOBATEIbHO, JIO0 TEX TOp MOKa He, J03BYKOBOW, CBEpX3BYKOBOH, JIYIIO,
M03a/Ii, TOPHOPYIHBIH, Pa3phIBaTh, KOJUYECTBO, OTHECTPEIIBHOE OpPYKHUE,
(eliepBepkH, MOIXONAININN, OPU3AHTHOCTH, TOPETh, HUTPO-B3PHIBUATHIC
BEIleCTBa,  Kajuif, O0OErojoBKa, yKpeIIeHHWs, MPUOIHU3UTEIHHO,
3aKUTATEIbHBIE CPEACTBA, TIOUCK, OYUCTKA, YMUPOTBOPSITH

3. Read the lexical program of text B. Try to memorize it.
(1)the first chemical | (1) mnepBoe XuUMHYECKOE

B3pPbIBUATOC

explosive

BCIICCTBO

(2) the only one known
until the mid-1800s

(2) enWHCTBEHHOE W3BECTHOC B3PHIBUATOC
BemecTBo A0 cepenunbl 1800 romon

(3) a mixture of sulphur,
charcoal, and potassium
nitrate (saltpetre)

(3) cMmech cepbl, IPEBECHOTO YINISI U
HUTpaTa Kaius (CETUTPHI)

(4) with the sulfur and
charcoal acting as fuels

(4) ¢ cepoil W JOPEBECHBIM  YTJICM,
JCHCTBYIONIMMHE B KAUYECTBE TOTLTHUBA

(5) saltpetre works as an
oxidizer

(5) cemurpa paboTaeT B KayecTBe
OKHCIUTEIIS
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OKOHYAaHUue ma@zuubl

(6)because of its | (6) m3-3a €ro OTHOCHUTEJIBbHO MeIJICHHOM
relatively slow | ckopocTH pa3noXeHHs U, CIEIOBaTENbHO,
decomposition rate and | HU3KOH OPHU3aHTHOCTH

consequently low

brisance

(7)the powder packed | (7) mopox, MOMEUIEHHBIN c3aa1 MyIH
behind a bullet
(8) Gunpowder was | (8) Ilopox OIMPOKO MCHOIB30BANICA Kak
widely wused to fill | HamoOTHUTENH APTUILICPUICKUX CHAPSIOB

artillery shells
(9) main  explosive in | (9) OCHOBHOE B3pBHIBUATOE BEIECTBO,

mining operations MPUMEHAEMOE TIpH J0ObIYE IIOJIE3HBIX
HCKOIaeMBIX

(10). according to | (10) B cOOTBETCTBHM € MpPEOOJIaAArOIIUM

prevailing academic | MHCHHEM aKaJIeMHUIECKOM CpPeIbl

consensus

Text C. History of Gunpowder

Gunpowder, also known since the late 19th century as black powder,
was the first chemical explosive and the only one known until the mid-
1800s. It is a mixture of sulphur, charcoal, and potassium nitrate (saltpetre)
- with the sulfur and charcoal acting as fuels, while the saltpetre works as
an oxidizer. Because of its burning properties and the amount of heat and
gas volume that it generates, gunpowder has been widely used as a
propellant in firearms and as a pyrotechnic composition in fireworks.

Gunpowder is classified as low explosive because of its relatively
slow decomposition rate and consequently low brisance. Low explosives
deflagrate (i.e., burn) at subsonic speeds, whereas high explosives detonate,
producing a supersonic wave. Ignition of the powder packed behind a bullet
must generate enough pressure to force it from the muzzle at high speed,
but not enough to rupture the gun barrel. Gunpowder thus makes a good
propellant, but is less suitable for shattering rock or fortifications.
Gunpowder was widely used to fill artillery shells and in mining and civil
engineering to blast rock roughly until the second half of the 19th century,
when the first high explosives (nitro-explosives) were discovered.
Gunpowder is no longer used in modern explosive military warheads, nor is
it used as main explosive in mining operations due to its cost relative to that
of newer alternatives such as ammonium nitrate/fuel oil (ANFO).
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Gunpowder was, according to prevailing academic consensus,
discovered in the 7th century in China, attributed to Chinese alchemists
searching for an elixir of immortality. The earliest record of a written
formula for gunpowder appears in the 11th century.

The Arabs acquired knowledge of gunpowder sometime between
1240 and 1280, by which time Hasan al-Rammah had written, in Arabic,
recipes for gunpowder, instructions for the purification of saltpeter, and
descriptions of gunpowder incendiaries. Gunpowder arrived in the Middle
East, possibly through India, from China.

In Europe, one of the first mentions of gunpowder use appeased in
Roger Bacon’s Opus Tertium in which it was interpreted as being
firecrackers.

Some useful words and phrases:

— since the late 19th century — ¢ xkoHua 19 Beka

— the only one known — eTUHCTBEHHBIN HU3BECTHBIMA

— with the sulfur and charcoal acting as fuels — mpuuem cepa u apeBecHBIN
YroJib IefiCTBOBAIN KaK TOIUTHBO

— because of its burning properties — u3-3a €ro roplIourux CBOMCTB

—where as high explosives detonate — B TO Bpems Kak MOITHBIE
B3pBIBYATHIC BEILIECTBA ACTOHUPYIOT

— gunpowder has been widely used as a propellant— mopox mHupoxo
WCTIONIB3YETCSl B KaUeCTBE MPOTIEIJICHTa

— bullet must generate enough pressure to force it from the muzzle — myns
JOJDKHA TEHepUpPOBATh JOCTATOYHOE AABJICHHE, YTOOBI C CHIJIOW BBUIECTETH
U3 ayna

—is no longer used — 60 IBIIIE HE UCITOIB3YETCS

— gunpowder thus makes a good propellant — mopox, Takum o6paszom,
OKa3bIBAETCS XOPOLINM TOIUIUBOM

—relative to that of newer alternatives — OTHOCHTENBHO IEHBI HOBBIX
aNbTePHATHB

— due to itS cost — BCIEACTBUE €TI0 LIEHBI

— one of the first mentions of gunpowder — 0THO K3 MEPBBIX YIOMUHAHUI O
opoxe

—it was interpreted as being firecrackers — HHTEpHpeTHpPOBAIUCH Kak
neTapasl
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Assignment to text C. Make parallel translation of the following
sentences from text C (from English into Russian and vice versa). Try
not to peep into the ready translation.

(1) Gunpowder, also known
since the late 19th century
as black powder, was the first
chemical explosive.

(1) Tlopox, Tak)ke M3BECTHBIH C KOHIIA

19 Beka Kak dYepHBIH IOPOX, OBLI
MEPBBIM  XUMHUYECKHUM  B3PHIBUATHIM
BEIIECTBOM.

(2) Gunpowder has been
widely used as a propellant in
firearms and as a pyrotechnic
composition in fireworks.

(2) Ilopox MIMPOKO HCIOIB3YETCS B
KayecTBE TOIUIMBA B OTHECTPEIBHOM

OpYXUH u B KayecTBe
HMHUPOTEXHUYECKOTO cocraBa B
(eiiepBepkax.

(3) Gunpowder is classified
as low explosive because of

(3) Ilopox oOTHOCHUTCS K KaTeropuu
MAJIOMOIIIHBIX ~ B3pPBIBYATHIX  BEIICCTB

century.

its relatively slow | U3-3a €ro OTHOCHUTEILHO MEMNICHHON
decomposition rate. CKOPOCTH Pa3I0XKCHHUSI.

(4) Chinese alchemists | (4) Kuraiickue ATXUMUKH,
searching for an elixir of | HaxoxsIMecsT B TIOMCKE AIMKCHpPA
immortality. beccMmepTHsL.

(5) The earliest record of a | (5) Camas paHHsA 3aINCh 0
written formula for | muceMeHHOM bopmyne rnopoxa
gunpowder appears in the 11" | nmossnstercs B 11 Beke.

(6) Instructions for the
purification of saltpeter, and
descriptions of gunpowder
incendiaries.

(6) MuCTpyKIINKM IO OYUCTKE CETUTPHI U
OMHCAaHUS  3KHUTaTeNbHBIX  CPEACTB
nopoxa.

49




GUIDED REVIEW TO LESSON five

Assignment to Lesson five (1):
Choose the correct missing words in the chart below.

(1) The bulk charges ( explosives) in these | Secondary

munitions are to some extent and are, | High

therefore, safe for handling, storage and transportation. Low
insensitive
sensitive

(2) Military explosives must be and | physically

chemically stable over a wide range of temperatures and | commercially

humidity for a long period of time. strategically

(3)They must be reasonably insensitive to , | temperature

such as those experienced by artillery shells when fired | pressure

from a gun or when they penetrate steel armor. impacts

(4) High temperature and pressure are | rules

generated in the wave front so that the chemical reaction | requirements

is initiated instantaneously. gradients
promotion

(5)The detonation velocity of commercial | unconditional

explosives varies from 5000 to 25,000 fps. confined

(6) Gunpowder thus makes a good , but is | propellant

less suitable for shattering rock or fortifications. assembly
explosive

(7) Gunpowder was widely used to fill artillery shells | high

and in mining and civil engineering to blast rock roughly | low

until the second half of the 19th century, when the first | intermediate

explosives (nitro-explosives) were discovered. | distributed

(8) The acquired knowledge of gunpowder | Arabs

sometime between 1240 and 1280, by which time Hasan | Indians

al-Rammah had written, in , recipes for | Chinese

gunpowder, instructions for the purification of saltpeter, | Arabic

and descriptions of gunpowder incendiaries. Russian

Assignment to Lesson five (2):

Formulate and discuss with your class the problems put forward in

Lesson five.
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6. Lesson Six
DETONATION OF EXPLOSIVES

PROFESSIONAL TRAINING: Lesson six

Pre-text exercises to text A

1. Read the words using transcriptions. Guess about their meanings:
initiatory [1mISl'qtqr1], fire ['falq], spark [spRk], lead [led], azide ['elzald],
percussion [pqkASqn],mononitrotoluene[ mOnOmaltrqu'tOlju’ln], benchmark

'nQltrelt],

perchlorate [q'mqunlgm pq’lerelt],ammonium dinitramide [q'mqunigm dinaltr

[benC'mRk], ammonium nitrate [gqmquniqm ammonium

'xmald],  require [vI'kwalq],

primers ['pralmqz], weakness

accidental ["xksl'dentql], likely ['lalkll]

mercury

fulminate ['mWkjurl  'fAlmI"nelt],

[w)knls], violence [valglgns],

2. Translate the following words. Refer to the transcriptions in exercise 1

for correct pronunciation.

HaYaJIbHBINA, OTOHb, MCKpa, CBUHEI, a3ujl, MEePKyCCHUs, MOHOHHTPOTOIYO,

STAJIOHHBIH,
aMMOHUS,

aMMHauYHas CeJIuTpa,
TpeOOBaTh,

rpemydast

MEepXJIOpaT aMMOHHMS, JUHUTPAMU
pTYTb, TpaiiMepbl, Cc1a0O0CTb,

CTPEMUTENIBHOCTD, CIIyHYailHbII, BEPOSITHO

3. Read the lexical program of text A.

Try to memorize it.

(1) primary or initiatory explosives;
secondary explosives and tertiary
explosives

(1) nepBUYHBIE WM WHUIUUPYIOIINE
B3pPBHIBUATHIC BEIIECTBA; BTOPUYHBIE U
TPETUYHBIC B3pHIBYATHIC BEIICCTBA

(2)easily  explode by  the
application of fire, spark, impact,
friction etc

(2) nmerko B3pBIBa€TCSI OT OTHS,
WCKPHI, yaapa, TPCHHSI | T.]1.

(3) primary explosives are lead
azide (LA), mercury fulminate (M),
silver azide, basic lead azide (BLA)
etc.

3) MEepBUYHbBIC B3pbIBUATHIC
BemlecTBa 310 asup cBuHma (LA),
rpemydas prytb (M), a3un cepebpa,
OoCHOBHOM a3uj cBuHIiia (BLA) u ap.

(4) used in primers, detonators and

(4) wucnonp3yloTcs B ImpaiMepax,
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percussion caps JACTOHATOpaXx M KaIrlCroJIsAX.

(5) deflagration - to - detonation|(5) mepexon orT pAedrarpamum K
transition JeTOHAIMU

(6) intermediate explosive booster |(6) TPOMEXYTOYHBIA  YCHIUTENH
B3pPBIBYATOTO BEI[ECTBA

(7) high explosives require the use|(7) Opu3aHTHBIC B3pPBIBUATHIC

of a detonator BEIeCTBA TPEOYIOT HCITOIB30BAHUS
JleToHaTopa

(8) require an intermediate|(8)  TpeOyercs  TPOMEKYTOUTHBIN

explosive booster of secondary|ycwinTens B3pBIBYATOIO BEIIECTBA

explosive Ha OCHOBE BTOPHUYHOT'O B3PBIBUATOTO
BeIIeCcTBa

(9) isconsidered a benchmark|(9) cuutaeTcs 3TaIOHOM B3pPHIBYATHIX

explosive BEIIIECTB

(10) insensitive to both mechanical|{(10)  He4yBCTBUTEIBHBI KakK K

shock and flame MEXaHUYECKUM yJapaMm, Tak U K
TUTAMEHU

Text A. High Explosives.

These explosives are characterized by very high rates of reaction and
generation of high pressures on explosion. They are usually sub - divided
into primary or initiatory explosives; secondary explosives and tertiary
explosives.

Primary high explosives are very sensitive materials and are easily
exploded by the application of fire, spark, impact, friction etc. They are
dangerous to handle and are used in comparatively small quantities. They
are generally used in primers, detonators and percussion caps. Examples of
primary explosives are lead azide (LA), mercury fulminate (M), silver
azide, basic lead azide (BLA) etc.

Secondary high explosives are explosives which are relatively
insensitive to both mechanical shock and flame but explode with greater
violence when set off by an explosive shock obtained by detonating a small
amount of a primary explosive in contact with it. In other words, secondary
high explosives require the use of a detonator and frequently a booster.
PETN is often considered a benchmark explosive, with explosives that are
more sensitive than PETN being classified as primary explosives.

A major difference between primary and secondary explosives arises
from the fact that primary explosives are initiated to detonate by burning
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whereas all other parameters being equal, the faster the DDT (deflagration -
to - detonation transition), the better the primary explosive. At the same
time, fast DDT shows a weakness because accidental initiation of
deflagration results in detonation.

Tertiary explosives (also called blasting agents) mainly consist of
oxidizers such as ammonium nitrate (AN , NH 4 NO 3 ), ammonium
perchlorate ( AP,NH 4 CIO 4 ), ammonium dinitramide [ ADN , NH 4 N
(NO 2 )2] and mononitrotoluene (MNT) etc. It is more difficult to initiate
tertiary explosives by fire, impact or friction and, if initiated, they have a
large critical diameter so that the propagation to mass detonation is much
less likely than for secondary explosives. Tertiary explosives are so
insensitive to shock that they cannot reliably be detonated by practical
quantities of primary explosives and require an intermediate explosive
booster of secondary explosive instead. These explosives, in pure form
without fuel components, also have low explosion energies, only about a
third of that of TNT.

Assignment to text A. Make a list of terms denoting high
explosives. Add some more information about them (in writing).

Pre-text Exercises to Text B.
1. Read the words using transcriptions. Guess about their meanings:

wave [welv], occur[qkW], indicator ['ndl'keltq], magnitude [wmxgnl'tHd],
shape [Selp], duration [dju'relSqn], crushing ['krASIN],  brisant ['brjzqnt],
cracking ['krxkIN], throwing [TrquIN], sensor ['sensq], propagate [prOpq'gelt],
velocity [v'l0sHt]], infinitesimally ["InfInl'tesimql1], sonic ['sOnlk],
supersonic ['sHpq  'sOnlk],  subsonmic  [sAb  'sOnlk],  release [+1's],
discontinuously [dIskqn'tinjqsll], gradients ['greldiqnts],
computational ["kOmpju'telSqnql], sudden ['sAdgn], plane [plein],
undisturbed [An'dlstWbd], rarefaction ["vFqrl'fckSqn]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

BOJIHA, IPOUCXOIUTh, HHIUKATOP, BEIMYHHA, (hOpMa, IPOTOJKUTEILHOCTD,
nIpoOjeHue, OpHU3aHTHBIA, pacTpPeCKWBaHWE, OTOpachIBaHWE, MATYWK,
pactpoCTpaHsAThC, CKOPOCTh, OECKOHEYHO, 3BYKOBOW, CBEPX3BYKOBOW,
JI03BYKOBOH, BBICBOOOKIICHHE, MIPEPBIBHUCTO, rPaauCHTHI,
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BBIYHCITUTEIIHHBIH,
paspexxeHue

BHE3aITHBIH,

IIJIOCKOCTH, HeHOTpeBO)I(CHHBIﬁ,

3. Read the lexical program of text B. Try to memorize it.

magnitude of the useful
work of explosion

(1) When passing (1) Tlpu npoxoxxaeHUN

(2) effectiveness of the use | (2) DOddeKTUBHOCTE  UCTOIH30BAHHS
of explosives B3pPBIBUATHIX BEIIECTB

(3) The shape and | (3) ®opma ¥ BeMMUYMHA TTOIE3HON PabOTHI

B3pbIBa

(4) the crushing (brisant)
action of the explosion

(4) npobnenue (Opm3aHTHOE) IEHCTBHE
B3pbIBA

(5) the cracking and
throwing (high-explosive)
effect of the explosion

(5) pactpeckuBaHMEe U OTOpachIBaHUC
(ockosouHO-(yracHslit) 3P QPeKT B3phiBa

(6) a method using
Manganin pressure sensors

(6) MeTonm, UCHONB3YIOIIUA JATYUKU
JIaBieHuss MaHranwHa

(7) detonation propagates at
a velocity at which the
reacting gases just reach
sonic velocity

(7) neToHamusi pacnpocTpaHsAeTcs COo
CKOPOCTBIO, TIPH KOTOPOW pearupyrorire
rasbl JOCTUTAIOT CKOPOCTH 3BYKa

(8)in the frame of the | (8) B pamkax TJIaBHOTO  ymapa
leading shock of the | geToHaMOHHON BOJIHBI

detonation wave

(9) the detonation wave | (9) JIETOHAIIMOHHAs BOJIHA JaeT
increases the  pressure | cTymeH49aToe yBeIHYCHHUE JABICHUS
stepwise

(10) The sonic plane forms
a "choke point"

(10) B 3ByKOBOi IJIOCKOCTH 0Opa3yeTcs
«BO3/YILIHAs! 3aCIIOHKa»

Text B. Fundamental Features of Explosives: Detonation Pressure
Detonation pressure is the pressure in front of the detonation wave in

the explosive charge.

When passing, the detonation wave increases the pressure stepwise
and for most explosives detonation pressure is from 50 to 260 kbar (5000-
26000 MPa). Detonation pressure is an important indicator of the
effectiveness of the use of explosives. The shape and magnitude of the
useful work of explosion depend on its magnitude and duration. The
higher the pressure of detonation, the higher is the crushing (brisant) action
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of the explosion. The higher the duration, the higher is the cracking and
throwing (high-explosive) effect of the explosion.

There are a number of computational methods for calculating the
detonation pressure. The development of such methods was connected with
the names of L.D. Landau, K. Stanyukovich, etc.

Experimental methods were also developed for determining the
detonation pressure, for example, a method using Manganin pressure
Sensors.

A shock wave that accompanies detonation and has a shock front
followed by a region of decreasing pressure in which the reaction occurs.

The Chapman — Jouguet condition is used in relation to detonation
waves in high explosives. It states that the detonation propagates at a
velocity at which the reacting gases just reach sonic velocity (in the frame
of the leading shock wave) as the reaction ceases.

Chapman and Jouguet originally (1900) stated the condition for an
infinitesimally thin detonation. A physical interpretation of the condition
1s usually based on the later modelling (1943) by Zel'dovich, von Neumann
and W. Déring (the so-called ZND detonation model.

In accordance with ZND model, in the frame of the leading shock of
the detonation wave, gases enter at supersonic velocity and are compressed
through the shock to a high-density, subsonic flow. This sudden change in
pressure initiates the chemical (or sometimes, as in steam explosions,
physical) energy release. The energy release re-accelerates the flow back to
the local speed of sound. There would be discontinuously large pressure
gradients at that point.

The sonic plane forms a "choke point" that enables the lead shock,
and reaction zone, to travel at a constant velocity, undisturbed by the
expansion of gases in the rare faction region.

Assignment to text B. Read text B again and write out the words
in black type. Give the meanings of these terms.

Pre-text Exercises to Text C.
1. Read the words using transcriptions. Guess about their meanings:

coin [kOm], distinguish [dI'stiNgwiS], prior ['pralq], smokeless ['smquklls],
semi-smokeless [seml-'smquklls], cordite ['kLdalt], approximate [q'prOksimlt],
smoke [smquk], difference ['difqgrqns], chamber ['Celmbq], sharper ['SRpq],

rupture [rApCql, brownish [brauniS], cease [s)s], potassium[pq'txsigm],
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nitrate [maltrelt], simplify/['stmpll'fal], fuel [fjuqll,

partially ['pRSqll],

supply [sq'plal],

promote [prq'mqut], likelihood [ 'latkll"hud],

pyrolyzed [‘palrqu'lalzd], cellulose ['selju’lquz], pure [pjuql, graphite ['grxfalt],

match head [mxC hed], adopted [q'dOptid], ratios [relSI'quz], centuries

['senCqriz]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

MIPHUTyMBIBaTh (CO37aBaTh HOBBIC CIIOBA), PAa3IndaTh, MPEIIICCTBOBABIINH,
0e3IpIMHBIN, TOY-0€3ABIMHBIA, KOPIUT, IMOYTH COOTBETCTBOBATH, IBIM,
pasnuuune, kamepa, 6oyee pe3Kui, pa3opBaTh, KOPUIHEBATHIN, MTPEKPAIIaTh,
a30THOKHCJIIBIA KaJIui, CHa0XaTh,
YIPOCTUTH, TOIUTHBO,CO/IEHCTBOBATH, BEPOSTHOCTH, YACTHYHO, TUPOIN30BaHH

BIM, IIEJII0JIO3a, YHCTHIH,
COOTHOIIIEHHUS, CTOJIETUS

rpadur,

CIIMYC€YHas TIOJIOBKA, IIPUHAT,

3. Read the lexical program of text B. Try to memorize it.

(1) The term black powder was

(1) TepmuH dUepHBIH TOPOX OBLI

referred to as cordite

coined npuaAyMaH

2) to distinguish prior | (2) qTOOBI  pasnuyaTh  paHee
gunpowder formulations M3BECTHBIE COCTABHI MOPOXa

(3) in cases where these are not | (3) B cayyasx, Korja OHH HeE

HA3bIBAKOTCA KOPAUTOM

(4) Semi-smokeless  powders
featured bulk volume properties

(4) Tlomy-Ge3npIMHBIN TIOPOX HMEET
CBOMCTBA HACKIITHOTO 00beMa

(5) approximated black powder

(5) mpubIMKEH K Y4epHOMY MOPOXY

(6) the burn rate accelerates
more rapidly

(6) CKOpOCTb TOpEHHUs YCKOpseTcs
OBICTpee

electrostatic charge

(7) making for a sharper rise in | (7) mnpuBoas k ©Oomee pe3KOMY
pressure MOJTbEMY JTABIICHUS

(8)the bulk semi-smokeless | (8) BBIMYCK  HACBIIHBIX  MONY-
powders ceased to  be | 6e3OBIMHBIX MTOPOXOB OBLT
manufactured in the 1920s npekparieH B 20-e ToJIbI

(9) To reduce the likelihood of | (9) [na cHuXEHUS BEPOATHOCTH
accidental ignition by static | ciay4aiiHOrO BO3TOPaHHUs u3-3a
electricity CTaTHYECKOTO JIEKTPHUIECTBA

(10) prevents the build-up of | (10) mpemoTBpamaer HaKOILICHHE

QJICKTPOCTATUYCCKOI'O 3apsaa
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Text C. Composition and characteristics of black powder

The term black powder was coined in the late 19th century, primarily
in the United States, to distinguish prior gunpowder formulations from the
new smokeless powders and semi-smokeless powders, in cases where
these are not referred to as cordite. Semi-smokeless powders featured bulk
volume properties that approximated black powder, but had significantly
reduced amounts of smoke and combustion products. One difference
between them is that the older black powder burns at nearly the same rate
in the open as when contained, while in smokeless powders the burn rate
accelerates more rapidly within a closed chamber, making for a sharper rise
in pressure which could rupture older weapons designed for black powder.
Smokeless powders ranged in colour from brownish tan to yellow to white.
Most of the bulk semi-smokeless powders ceased to be manufactured in the
1920s.

Black powder is a granular mixture of

e a nitrate, typically potassium nitrate (KNO;), which supplies
oxygen for the reaction;

e charcole, which provides carbon and other fuel for the reaction,
simplified as carbon (C);

e sulfur (S), which, while also serving as a fuel, lowers the
temperature required to ignite the mixture, thereby increasing the rate of
combustion.

Potassium nitrate is the most important ingredient in terms of both
bulk and function because the combustion process releases oxygen from the
potassium nitrate, promoting the rapid burning of the other ingredients. To
reduce the likelihood of accidental ignition by static electricity, the
granules of modern black powder are typically coated with graphite, which
prevents the build-up of electrostatic charge.

Charcoal does not consist of pure carbon; rather, it consists of
partially pyrolyzed cellulose, in which the wood is not completely
decomposed. Carbon differs from charcoal. Whereas charcoal's
autoignition temperature is relatively low, carbon's is much greater. Thus, a
black powder composition containing pure carbon would burn similarly to
a match head, at best.

The current standard composition for the black powders that are
manufactured by pyrotechnicians was adopted as long ago as 1780.
Proportions by weight are 75% potassium nitrate (known as saltpeter), 15%
softwood charcoal, and 10% sulfur. These ratios have varied over the
centuries and by country, and can be altered somewhat depending on the
purpose of the powder.
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Some useful words and phrases:
—in cases where these are not referred to — B ciy4asx, Korma 3T0 HE
OTHOCHUTCS K...
— had significantly reduced amounts of smoke — 3HaUUTENIBHO YMEHBILIEHO
KOJINYECTBO JIbIMa
— at nearly the same rate — To9YTH CTOM e CKOPOCTHIO
— within a closed chamber — B 3akpbITOll Kamepe
— in the open as when contained — B OTKpBITOM BHJIE ¥ BHYTPH
— making for a sharper rise— 4to gaer 6osee pe3Kuil poct
—ranged in colour — BappbHpPOBAIUCH 10 IIBETY
— lowers the temperature required — mOHMKaeT TpeOyeMyIo TeMIEpaTypy
— while also serving as a fuel — a Taxxe 1 B KadecTBe TOILIHBA
—1in terms of both bulk and function — kak cTouku 3peHHsT 00bEMa, TaK U
hyHKIIIN
— rather, it consists of partially pyrolyzed cellulose — ckopee, oH cocToHT U3
YaCTUYHO MUPOJIN30BAHHON LIENIII0JIO3bI
— at best — B JTy4lIeM ciryyae
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Assignment to text C. Make parallel translation of the following
sentences from text C (from English into Russian and vice versa). Try
not to peep into the ready translation.

(1) Semi-smokeless powders
featured bulk volume properties
that approximated black
powder, but had significantly
reduced amounts of smoke and
combustion products.

(D) [MomyGe3apiMHBIC
MPOSIBJSIIOT ~ TIOYTH
00BbeMHBIE CBOIiCcTBa (00BeM
ra3000pa3HbIX TPOAYKTOB), UYTO U
YEPHBI  MOPOX, HO  BBIJCISIOT
3HAYUTEIFHO  MEHBINE JbhIMa U
MPOAYKTOB TOPCHUSI.

nopoxa
Takue  Ke

(2) Potassium nitrate is the most
important ingredient in terms of
both bulk and function because
the combustion process releases
oxygen from the potassium

nitrate, promoting the rapid
burning of the other
ingredients.

(2) Hurpat kamus sBnsieTcss HanOosee
BRXHBIM DJIEMEHTOM C TOYKH 3PCHIS
Kak o0beMa, TaKk H  (DYHKIIHH,
MOCKOJILKY B TpOIlecCE  TOpPSHHUS
BBIJICIISICTCS  KUCIIOPOJ] W3 HUTpaTa
KaJms, crocoOcTBYysT  OBICTpOMY
C)KHTaHUIO IPYTUX WHTPETUCHTOB.

(3) To reduce the likelihood of

accidental ignition by static
electricity, the granules of
modern black powder are

typically coated with graphite,
which prevents the build-up of

(3) Jma CcHWKEHUS BEPOSTHOCTH
CITy4aitHOro BO3TOpaHUs n3-3a
CTaTHYECKOTO AIEKTPUUECTRA,
TpaHydbl COBPEMEHHOTO YEpPHOTO
mopoxa, KaK TIPaBUJIO, IOKPBITHI

rpauToM, KOTOPBIH NpemoTBpaact

relatively low, carbon's is much

electrostatic charge. HaKOIUICHHUE JJEKTPOCTATHUECKHUX
3apsiioB.

@) Whereas charcoal's | (4) B To BpeMs kak TeMmIiepaTypa

autoignition temperature iS | CaMOBOCIUIAMEHEHUS yIIIs

OTHOCHUTCJIIbHO HH3Ka, TEMIICpaTypa

carbon would burn similarly to
a match head, at best.

greater. yIJ1epojia HAMHOIO BBIIIE.
(5) Thus, a black powder | (5) Takum oOpazom, YepHBIH MOPOX,
composition containing pure | coaepKalluidi YUCTHINA yriepoa, OyaeT

TOpETH B JyYIIEM CITydae Tak ke, KaK
CITUYeYHasi TOJIOBKA.

(6) These ratios have varied
over the centuries and by
country, and can be altered
somewhat depending on the
purpose of the powder.

(6) OTH COOTHOIICHHUS MCHSIUCH Ha
MPOTSHKCHUU BEKOB U B 3aBHCHMOCTH
OT CTpaH, ¥ MOTYT OBITh HECKOJBKO
W3MEHEHBI B 3aBHCHMOCTH  OT
I[EJICBOTO Ha3HAUCHUS 1OPOXa.
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GUIDED REVIEW TO LESSON six

Assignment to Lesson six (1):
Choose the correct missing words in the chart below.

60

(1) A major difference between and | secondary

secondary explosives arises from the fact that primary | primary

explosives are initiated to detonate by tertiary
burning
shock

(2) Primary high explosives are to handle and | safe

are used in comparatively small quantities. indifferent
dangerous
equipping

3) explosives, in pure form without fuel | eliminated

components, also have low explosion energies, only | prohibited

about a third of that of TNT. secondary
primary
tertiary

(4) When passing, the detonation wave increases the | stepwise

pressure and for most explosives | gradually

detonation pressure is from 50 to 260 kbar (5000-26000 | sharply

MPa).

(5) Detonation is an important indicator of | wave

the effectiveness of the use of explosives. pressure
temperature

(6) There are a number of methods | computation

for calculating the detonation pressure. al
assembly
experimenta

(7) One difference between them is that the older black | controllable

powder burns at nearly the same rate in the open as | smokeless

when contained, while in powders the | distributed

burn rate accelerates more rapidly within a closed

chamber, making for a sharper rise in pressure which

could rupture older weapons designed for black powder.

(8) Charcoal does not consist of pure carbon; rather, it | fuel

consists of partially pyrolyzed , in which | cellulose

the wood is not completely decomposed. composition




OKOH4YAaHUue ma@zuubl

(9)Thus, a black powder composition containing pure | match head
carbon would burn similarly to a , at best. charcoal
(10) Semi-smokeless powders featured bulk volume | combustion
properties that approximated black powder, but had | by-
significantly reduced amounts of smoke and | waste

products. sewage
(11) To reduce the likelihood of accidental explosion
by static electricity, the granules of modern black | ignition
powder are typically coated with graphite.

Assignment to Lesson six (2):
Formulate and discuss with your class the problems
Lesson six.
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7. Lesson seven
HIGH AND LOW EXPLOSIVES: DEFLAGRATION OR
DETONATION

PROFESSIONAL TRAINING: Lesson seven

Pre-text exercises to text A
1. Read the words using transcriptions. Guess about their meanings:

detonation['detq'nelSqn], ordinary [Ldgqngl], cast [kRst].faster [‘fRstq],
velocity [v'l0sitl], sound [saund],combustible [kqmbAstibl], lead azide [led
'elzald], pentolite [pentqlalt], burning [bwnIN], confinement [kqn'falnmgnt],
weapons ['wepqnz], create [krelt], situation ['sltj'elSqn], direction [di'vekSqn],
surface ['sWfls], speed[sp)d], rate [relt]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

JICTOHAIUS, OOBIKHOBEHHBIH, JIUTOW, OBICTpEE, CKOPOCTh, 3BYK, TOPIOYHUH,
a3WJ CBHHIA, IICHTOJUT, TOPEHHE, OTPaHHYCHHUE, OPY)KHE, CO3/1aBarTh,

CUTYyaIusl, HallpaBJICHUE, TIOBEPXHOCTh, CKOPOCTh
3. Read the lexical program of text A. Try to memorize it.

(1) partly determines its | (1) YaCTHYHO oTIpeIeIsIeT ero
application MIPUMEHEHHNE

(2) ordinary cast TNT (2) OOBIKHOBEHHBIH JIUTOW TPOTHIT

(3) many times faster (3) Bo MHOTO pa3 ObIcTpee

(4) the velocity of sound (4) cKOpOCTH 3ByKa

(5) in much the same | (5) BO MHOTOM TaKkuM k¢ 00pazom
manner
(6) ordinary combustible | (6) 0ObIYHBIC TOPIOYHE MATEPUAIIBI
materials
(7 speed of the | (7) ckOopoCTh TOpPEHUS
deflagration
(8) the products of burning | (8) NpoIyKTsl TOPEHUS

) the degree of | (9) crenens orpaHu4eHNs
confinement
(10) area of the burning | (10) momags TOBEPXHOCTH TOPEHUS
surface
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Text A. Detonation vs. Burning for High and Low Explosives

The rate of detonation of a high explosive is one of its important
properties and partly determines its application. Ordinary cast TNT has a
rate of detonation of about 7000 ms™'; many times faster than the velocity
of sound. The initiator lead azide has a rate of detonation of about 3800 ms'
whereas 50/50 pentolite has a rate of 7500 ms'.Low explosives burn much
faster than ordinary combustible materials such as wood or paper, but in
much the same manner. The direction of burning is also away from the
point of initiation, but the products of burning may move in any direction
away from the burning surface, and they do not create a low pressure
situation, like in detonation.

The speed of the deflagration, or the rate of burning, depends upon
many factors, such as the degree of confinement, area of the burning
surface and composition of the low explosive. At the usual pressures
existing in weapons, rate of burning is about 30 — 50 cm s 'or about 1/10
000 of the rate of detonation of high explosives.

Most explosives may deflagrate or detonate and are used in high and
low explosive compositions.

Assignment to text A. Comment on differences between
detonation and burning. Add some more information about them (in
writing).

Pre-text Exercises to Text B.
1. Read the words using transcriptions. Guess about their meanings:

power|'pauq], performance([pqfLmgns], accomplish [qkAmpliS],
delivery [dI'llvgr]],  projection [prqGekSqn], air  blast [FgblRst],bubble
energy [bAbl enqGl], strength [streNT], assess [q'ses],cylinder expansion
['sllindq eks'pxnSqn], radial [veldlql],sawdust pit ['sL'dAst pitl,
transmit [tomz'mit], sustain [sgs'teln], procedure [prq's)Gql, propagation
[prOpq'gelSqn],  hydrodynamic ["haldrqudalnomlk],  predicting ["prq'dIktIN],

imaginary [I'mxGingvl], infinite [mflnit]
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2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

MOIITHOCTb, MTPOU3BOAUTEIHHOCTD, OCYIIIECTBIISATH, JIOCTaBKa,
MPOTHO3UPOBAaHUE, CTPYU CHKATOTO BO3MyXa, SHEPTUS Ta30BOTO IY3bIPS,
CUJIa, OLIEHWTh, LWIMHIP PACIIMPEHHUs, PaJuallbHBINA, siMa C OIMIIKAMH,
nepeaBaTh, MOJIIePKUBATD, poreaypa, pacmnpocTpaHeHue,
TUAPOIMHAMHUYECKUHN, POTHO3UPOBAHKUE, MHUMBIH, OCCKOHCUHBIH

3. Read the lexical program of text B. Try to memorize it.

(1) ability to do work (1) crocoOHOCTH coBepIIaTh PabOTY

(2) ability to accomplish what|(2) CIIOCOOHOCTH OCYITIECTBIIATH

is intended 3a[yMaHHOE

(3) in the way of energy|(3) B OTHOImIEHHH cHOco0a IOCTaBKH

delivery SHEPTUHU

(4) fragment projection (4) mporHo3uWpoBaHHE  OOpazOBaHUS
¢parmeHnToB

(5) high-velocity jet (5) BEICOKOCKOPOCTHAS CTPYsI

(6) underwater shock (6) moaBoHAs yAapHas BOJIHA

(7) tailored series of tests (7) 3amanHast cepysi HCTIHITAHUI

(8) to assess the material for its|(8) dYTOOBI OIEHUTH MaTepuan s
intended use WCITOJIB30BaHUS TI0 HA3HAYCHUIO

(9) derived from measurements|(9) NOTyYEHHBIX C OMOIIBIO U3MEPEHUN
of shock waves transmitted into|ygapHbIX BOJIH, IEpEIaHHBIX B BOAY
water

(10) detonation wave|(10) pacnpocTpaHeHHE AETOHALMOHHON
propagation BOJIHBI

Text B. Fundamental Features of Explosives: Explosive Power or
Strength

The term power or performance as applied to an explosive refers to
its ability to do work. In practice, it is defined as the explosive's ability to
accomplish what is intended in the way of energy delivery (i.e., fragment
projection, air blast, high-velocity jet, underwater shock and bubble
energy, etc.). Explosive power or strength is evaluated by a tailored series
of tests to assess the material for its intended use.
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Cylinder expansion. A standard amount of explosive is loaded into a
long hollow cylinder, usually of copper, and detonated at one end. Data is
collected concerning the rate of radial expansion of the cylinder and the
maximum cylinder wall velocity.

Cylinder fragmentation. A standard steel cylinder is loaded with
explosive and detonated in a sawdust pit. The fragments are collected and
the size of distribution is analyzed.

Detonation pressure. Detonation pressure data are derived from
measurements of shock waves transmitted into water by the detonation of
cylindrical explosive charges of a standard size.

Determination of critical diameter. This test establishes the
minimum physical size of a charge of a specific explosive that must sustain
its own detonation wave. The procedure involves the detonation of a series
of charges of different diameters until difficulty in detonation wave
propagation is observed.

Infinite-diameter detonation velocity. Detonation velocity is
dependent on loading density, charge diameter, and grain size. The
hydrodynamic theory of detonation used in predicting explosive
phenomena does not include the diameter of the charge, and therefore a
detonation velocity, for an imaginary charge of infinite diameter. This
procedure requires the firing of a series of charges of the same density and
physical structure, but different diameters, and the extrapolation of the
resulting detonation velocities to predict the detonation velocity of a charge
of infinite diameter.

Assignment to text B. Read text B again and write out the words
in black type. Give the meanings of these terms.

Pre-text Exercises to Text C.
1. Read the words using transcriptions. Guess about their meanings:

dry-compounded powder [dral kqm'paundld paudq], serpentine ['swWpqn'tain],
Satan ['seltn], ingredients [In'gridignt], remixing [rI'mlksIN],
hygroscopic ["halgrq'skOplk], fine [fain], saltpeter ['sLlt'pjtq], humid ['hjHmId],
major ['melGq],  hazard ['hxzqd],  cannon [kmqn],  loading ['lqudIN],
Renaissance [rq'nelsqns], dvance [qdVRns], neither nor[nDq nl],

compressed [kqm'prest], loose [[Hz], tightly [taitll], projectile [prqGektall],
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touchhole [tAC hqul],

turbulence ['tWbjulgns],

carefully ['kFqfull],

determine [dI'twWmin], empty ['emptl], space [spels]

2. Translate the following words. Refer to the transcriptions in exercise 1

for correct pronunciation.
CyXOil KOMITayHJIUPOBAaHHbBIN

opox, 3MeeBHK, (CaraHa, WHTPEIUCHTHI,

MIOBTOPHOE CMEIIMBaHUE, THAPOCKONMYECKUM, MEJIKUMN, CETUTPA, BIAXKHBIH,
TJIaBHBIM, ONMACHOCTH, MYIIKa, 3arpy3ka, PeHeccanc, NpoIBU>KEHUE, HU TOT,
HU JPYTOM, CXKaThIM, PBIXJBIA, IJIOTHO, CHAapsa, CEHCOPHOE OTBEPCTHE,
TypOYJICHTHOCTb, TIIATEIHHO, OTPEIEISITh, ITyCTOM, TPOCTPAHCTBO

3. Read the lexical program of text B. Try to memorize it.

(1) common artillery piece

(1) OOBIYHBIN apTHIUICPUHACKHNA CHAPSI

(2) The ingredients were
ground together with a mortar
and pestle

(2) WurpenueHTsl U3MENBYAIOT BMECTE,
UCIIONB3YsI CTYIKY U MECTHK

(3)  highly
calcium nitrate

hygroscopic

(3) BbICOKass TUIPOCKONMMYHOCTh HHUTpATa
KaJbLuUs

(4) it was contaminated with
highly hygroscopic  calcium
nitrate

4 OoHa ObLIa 3arps3HeHA
BBICOKOTHIPOCKOTTMYECKUM HUTPATOM
KaJILLIAS

(5) in humid weather it would
need to be redried

(5) B ceIpyto moromay ero He0OXOIMMO
OyJeT CHOBA BBICYIIIUTH

(6) was filled only about half
full

(6) 3armoTHSIICS TOJIBKO HATIOJIOBHHY

(7) a wooden bung pounded
in to seal the chamber

(7) mepeBsiHHYIO MPOOKY 3a0HMBAIOT, YTOOBI
3ameyaraTh KaMepy

(8) to seal the chamber from
the barrel when assembled

(8) mnst repMeTH3aLMK KaMephl OT CTBOJIA B
coOpaHHOM BHIE

(9) carefully determined

empty space

(9)  THIATEIBHO
MIPOCTPAHCTBO

BBIOpaHHOE  ITyCTOE

(10) serpentine was used with
older guns into the

seventeenth century

(10) cepmaHTHH OBUT MCIIONB30BaH ¢ OoJiee
CTapbIM OpY>KHEM €Ill¢ B CEMHA/IIIaTOM BEKe
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Text C. Serpentine

The original dry-compounded powder used in the fifteenth century
Europe was known as "Serpentine", either a reference to Satan or to a
common artillery piece that used it. The ingredients were ground together
with a mortar and pestle, perhaps for 24 hours, resulting in a fine flour.
Vibration during transportation could cause the components to separate
again, requiring remixing in the field. Also if the quality of the saltpeter
was low (for instance if it was contaminated with highly hygroscopic
calcium nitrate), or if the powder was simply old (due to the mildly
hygroscopic nature of potassium nitrate), in humid weather it would need to
be redried. The dust from "repairing" powder in the field was a major
hazard.

Loading cannon or bombards before the powdermaking advances of
the Renaissance was a skilled art. Fine powder loaded haphazardly or too
tightly would burn incompletely or too slowly. Typically, the breech-
loading powder chamber in the rear of the piece was filled only about half
full, the serpentine powder neither too compressed nor too loose, a wooden
bung pounded in to seal the chamber from the barrel when assembled, and
the projectile placed on that. A carefully determined empty space was
necessary for the charge to burn effectively. When the cannon was fired
through the touchhole, turbulence from the initial surface combustion
caused the rest of the powder to be rapidly exposed to the flame.

The advent of much more powerful and easy to use corned powder
changed this procedure, but serpentine was used with older guns into the
seventeenth century.

Some useful words and phrases:
—could cause the components to separate — MOKET BBbI3BaThb OTAEJICHUE
KOMIIOHEHTOB
— due to the mildly hygroscopic nature of potassium nitrate — BcieacTBHE
€O ¢cJ1a00H TUrPOCKONIUYHOCTHIO HUTPATa Kajus
— when assembled — B coOpaHHOM BHIE
— for the charge to burn effectively — uTo0sI cHaps cropai 3¢ ¢GeKTHBHO
— a skilled art — kBaTM(UITUPOBAHHOE UCKYCCTBO
—neither too compressed nor too loose — He CIWIIKOM CXaTblii W HE
CJIMILIKOM PBIXJIBIT
—to be rapidly exposed to the flame — GricTpo moaBepraTh BO3ACHCTBHIO
IUIAMEHU
— powder chamber in the rear of the piece — nmopoxoBas kaMmepa B 3aaHel
YaCcTH OTHEBOT'O CPENICTBA
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—would burn in completely or too slowly — cropaeT He MOITHOCTBIO, WIIN

CJIMIIKOM MCIJICHHO

Assignment to text C. Make parallel translation of the following
sentences from text C (from English into Russian and vice versa). Try
not to peep into the ready translation.

(1) The ingredients were ground
together with a mortar and
pestle, perhaps for 24 hours,
resulting in a fine flour.

(1) UHrpeaueHTsl U3MeNbuaoT BMECTE
C TIOMOINBIO CTYNKA U TIECTHKA,
BO3MOJKHO B TedeHuUe 24 4YacoB J0
COCTOSIHUSI MEJIKOU MYKHU.

2) Vibration during
transportation could cause the
components to separate again,
requiring remixing in the field.

2) Bubpanus BO BpeMs
TPaHCIIOPTUPOBKHM  MOXKET  CHOBa
BBI3BaTh Pa3JelIcHUEe KOMIIOHEHTOB, YTO
noTpeOyeT MOBTOPHOTO CMEIIMBAHUS B
TIOJICBBIX YCIIOBUSIX.

(3) The dust from 'repairing"
powder in the field was a major
hazard.

(3) Ilsute OT «peMOHTa» IOpOXa B
MOJIEBBIX  YCJOBHUAX  TNPEACTABISET
HAUOOJBIIYI0 ONACHOCTb.

(4) A carefully determined
empty space was necessary for
the charge to burn effectively.

(4) TmaTenbHBIH BBIOOP ITYCTOTO
MPOCTPAHCTBA HEOOXO0IM JUTS
3(()EKTUBHOTO CIKUTAHUS 3apsja.

(5) When the cannon was fired
through the touchhole,
turbulence from the initial
surface combustion caused the
rest of the powder to be rapidly
exposed to the flame.

(5) Korma mymka BBICTpeNHBaa,
TypOyneHnus oT MIEPBUYHOTO
MTOBEPXHOCTHOT'O CTOPaHUsl 3acTaBlisijia
OCTAJTBHOU TOPOX OBICTPO
BOCTIJTAMEHSITHCS.

(6) The advent of much more
powerful and easy to use corned
powder changed this procedure.

(6) llosBmenme TOpasgo  Oojee
MOIIIHOTO u MIPOCTOrO B
UCTIOJb30BaHUHM  T'PAaHYJIIMPOBAHHOTO

MOpOXa U3MEHIIIO 3Ty TPOIEAYPY.
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GUIDED REVIEW TO LESSON seven

Assignment to Lesson seven (1):
Choose the correct missing words in the chart below.

(1) The of detonation of a high explosive is one of
its important

properties and partly determines its
application.

size
rate
quality

(2) The speed of the , or the rate of
burning, depends upon many factors, such as the degree of
confinement, area of the burning surface and composition
of the low explosive.

deflagration
providing
organizing
equipping

(3) In practice, it is defined as the explosive's ability to
accomplish what is intended in the way of
delivery.

eliminated
explosive
energy

(4) Data is collected concerning the rate of radial
of the cylinder and the maximum cylinder wall
velocity.

suspend
explosion
expansion

(5)A standard steel cylinder is loaded with and

detonated in a sawdust pit.

explosive
fuel

(6) The procedure involves the detonation of a series of
charges of different diameters until difficulty in detonation
propagation is observed.

body
wave
explosive

(7) A carefully determined empty
for the charge to burn effectively.

was necessary

fragments
space

Assignment to Lesson seven (2):

Formulate and discuss with your class the problems put forward in

Lesson seven.
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8. Lesson Eight
APPLICATIONS OF EXPLOSIVES

PROFESSIONAL TRAINING: Lesson eight

Pre-text exercises to text A

1. Read the words using transcriptions. Guess about their meanings:
innumerable [I'mjHmqrqbl], warfare ['wLfFq], explosive shells [lks'plquzlv Selz],
torpedo [tL'p)dqu], missile warheads ['misQ]l 'wL"hedz], permissible [pq'mlsqbl],
high-explosive cord [hal lksplquziv kLd], technologist [tek'nOlqGlst], Peace
Prize [p)s 'pralz], distinguish [di'stiNgwiS], perhaps [pqhxps], warlike
purposes [wL'lalk'pWpgsls], illustrate ['lg'strelt], successfully [sqk'sesfull],
extinguish [1k'stiNgwlS], howitzer['haultsq], danger['deinGq], avalanche
[xvq"[RnC], iodide ['alq'dald], promoting [prq'mqutiN], antiaircraft
[xntI'FqkrRft], anti-hail [xnt'hell], orchard crops ['LCqd 'krOps], avoid [qvOld],
disastrous [dI'zRstqrqs]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

HCUCUMCIIMMEBIN, BOWHa, (yracHele CHapsSbl, TOPIEIbl, PAKCTHHIC
0O0ETOJIOBKH, JTOIMYCTUMBIN, (hyracHBI IIHYp, TexHojor, IIpemus Mupa,
pasnuyYaTh, BO3MOXKHO, BOCHHBIE II€TH, WLIIOCTPUPOBATh, YCIEIIHO,

TYIIUTh, (PyracHbIM, OMACHOCTh, JaBHHA, HOMUMA, COJCHCTBHE, 3CHUTHBIN,
MIPOTHUBOTPAIOBBIN, CaTOBBIC KYIbTYPHI, N30eraTh, THOCITHHBIN

3. Read the lexical program of text A. Try to memorize it.
(1) The variety and number of | (1) Pa3HooOpa3ue U  KOJIHYECTBO

explosives B3PBIBYATHIX BEIIECTB

(2) bombs, explosive shells, | (2) 060oMOBbI, (yracHbie  CHApSIHI,
torpedoes, and missile | Topnienbl, ¥ pakeTHbIE 0OETOIOBKU
warheads

(3) Nondetonating explosives, | (3)He gmeroHumpyromue B3pbIBYATHIE
e.g., gunpowder and the | BemecTBa, Hampumep, TOPOX H
smokeless powders 0e3IbIMHBIE TIOpOXa
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(4) extensive use  as
propellants for bullets and
artillery shells

OKOHYaHUe mabauyvl
(4) mmpokoe  WUCIOJB30BAaHHWE B
KauecTBE 3apsAfoB Uil Mylb H
ApPTULICPUICKUX CHAPSJIOB

(5) either electrically or with

(5) ¢ momorpI0 MO0 DIIEKTPUUYECTBA,

permissible explosives

a special high-explosive cord | aub0 CHeHaIbHBIM (yracHpIM
HIHYPOM
(6) Special explosives, called | (6) CneuuanbHbie B3pbIBUYATHIE

BCIIECTBA, HA3BIBACMBIC JOITYCTHUMbBIMHA

(7) low cost and relative

(7) HU3KAs CTOMMOCTH M OTHOCHUTCIbHAS

extinguished with howitzer

safety 0e301acHOCTh

(8) is the last to want war (8) HEe X0YeT BOMHBI

9 modern explosives | (9) coBpeMeHHass MPOMBIIIIEHHOCTh
industry B3PBIBYATHIX BEIIECTB

(10) was successfully | (10) OBLI YCIIELIHO MOTYLIEH

CHapsiiaMH TayOuIl

shells

Text A. Major Uses of Explosives

Today, the variety and number of explosives for various applications
have become innumerable.

The major use of explosives has been in warfare. High explosives
have been used in bombs, explosive shells, torpedoes, and missile
warheads. Nondetonating explosives, e.g., gunpowder and the smokeless
powders, have found extensive use as propellants for bullets and artillery
shells.

The most important peaceful use of detonating explosives is to break
rocks in mining. A hole is drilled in the rock and filled with any of a variety
of high explosives; the high explosive is then detonated, either electrically
or with a special high-explosive cord. Special explosives, called
permissible explosives, must be used in coal mines. These explosives
produce little or no flame and explode at low temperatures to prevent
secondary explosions of mine gases and dust. One important explosive
used in mining, called ANFO, is a mixture of ammonium nitrate and fuel
oil. Its use has revolutionized certain aspects of open-pit and underground
mining because of its low cost and relative safety.

The explosives technologist, who has usually seen and perhaps even
experienced the effects of explosives, is the last to want war or to want his
products to be used for warlike purposes. It is no accident that Nobel, who
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founded the modern explosives industry, also founded the Peace Prize
associated with his name.

However, it is difficult to distinguish between military and peaceful
applications of military weapons. Here are a few examples which illustrate
that it is extremely difficult to classify them under military or civil
applications.

* Gas burning from a newly drilled oil pit in Karlin in Northern
Poland in 1981 was successfully extinguished with howitzer shells.

* The danger of an avalanche of snow can be prevented by firing
special guns with shells filled with high explosives.

* Firing rockets with explosives loaded with silver iodide is in use for
promoting rain. Silver iodide dispersed in higher layers of atmosphere by
anti-aircraft rounds is in use during wars.

*Anti-hail rockets and anti-frost smoke have been reported for the
protection of orchard crops to avoid the effects of disastrous weather
conditions.

Assignment to text A. Read text A and make a list of major uses
of explosives with your comments (in writing).

Pre-text Exercises to Text B.

1. Read the words using transcriptions. Guess about their meanings:
brisance[brizons], release[+1)z], consequence [kOnslkwqns], break [brelk],
shatter ['Sxtq], upshot ['Ap"SOt], outcome ['autkqm], event [1'vent],
fragmenting ['frxgmentIN], bomb casings [bOm'kelsIN], transmitted
[trqnz'mltid], propagate [prOpq'gelt], necessarily ['nesI'serlll], Trauzl [trLzl],
reference [vefqrqns], capacity [kq'pxsit]], gauge[gelG], require [rl'kwalq],
conventional [kqn'venSqnl], data ['deltq], originate [q¥IGI'nelt], lead [led],
through [TrH], examine [Ig'’zxmin], hexogen|'heksq'Gen], passage ['pxsIG]

2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

OpHM3aHTHOCTH, OCBOOOXKICHHWE, CJCACTBHE, pa3pyliecHHe, pa30ouBaTh,

pe3yNbTaT, TMOCIEICTBHE, COOBITHE, (parMeHTanus, O000JIOYKH OOMO,
NepeaHHbIN, pPacHpOCTPaHATHCH, O00fM3aTeNbHO, TpayIyib, CCBUIKA,
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E€MKOCTh, KaTuOpoBaTh, TpPeOOBaTh, OOBIYHBIN, IaHHBIC, MPOUCXOJHTH,
CBHHEII, Yepe3, UCCIEA0BATh, TEKCOTCH, TIPOXOKICHNE

3. Read the lexical program of text B. Try to memorize it.

(1) the shattering or crushing effect | (1) addexr packanpBaHUS WIH

of a sudden release of energy IpoOlieHusT NpH  BHE3aITHOM
BEIJICTICHUH SHEPTHH

(2) the term originates from the | (2) TepMHH TPOUCXOTUT OT

French verb "briser" (dpanmysckoro riaroia "briser”
("pazbuBath, ApoOUTH'")

(3) the effectiveness of an explosion | (3) 3¢ deKkTUBHOCTH B3pHIBa

(4) the action of the transmitted | (4) JIeCTBUE nepeIaHHon

shock wave yAapHOH BOJIHEI

(5) the detonation wave propagates | (5) JIETOHAIIMOHHAs BOJIHA

through the explosive pacrpocTpaHsercs o
B3pBIBUATKE

(6) the strength of which depends | (6) cmma KOTOpOTrO 3aBHCHUT OT

on the detonation pressure of the | maBieHus JeTOHAINH

explosive B3PBIBYATKH

(7) explosive's total energy (7) oOmas >Heprus B3PBIBUATHIX
BEIIECTB

(8) No single test is capable of | (8) Hu onuH TecT HE B COCTOSIHUM

directly comparing JlaTh HEIOCPEICTBEHHOE
CpaBHEHUE

(9) Trauzl lead-block test 9) oomba  Tpaymwmst  mis
WCTIBITAHUS B3PBIBYATHIX BEIICCTB

(10) and so forth (10) u Tak nanee

Text B. Fundamental Features of Explosives: Brisance [brizons]

Brisance is the shattering or crushing effect of a sudden release of
energy as in an explosion consequence, effect, result, upshot, outcome,
event.

Brisance is the shattering capability of a high explosive,
determined mainly by its detonation pressure. The term originates from the
French verb "briser", which means to "break" or "shatter". Brisance is of
practical importance for determining the effectiveness of an explosion in
fragmenting shells, bomb casings, grenades, structures, and the like.
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Fragmentation occurs by the action of the transmitted shock wave,
the strength of which depends on the detonation pressure of the explosive.
Generally, the higher this pressure, the finer the fragments generated. High
detonation pressure correlates with high detonation velocity, the speed at
which the detonation wave propagates through the explosive, but not
necessarily with the explosive's total energy (or work capacity), some of
which may be released after passage of the detonation wave. A more
brisant explosive, therefore, projects smaller fragments but not necessarily
at a higher velocity than a less brisant one.

The sand crush test is commonly used to determine the relative
brisance in comparison to TNT (which is considered a standard reference
for many purposes). No single test is capable of directly comparing the
explosive properties of two or more compounds; it is important to examine
the data from several such tests (sand crush, trauzl lead block test, and so
forth) in order to gauge relative brisance. True values for comparison
require field experiments.

One of the most brisant of the conventional explosives is
cyclotrimethylene trinitramine (also known as RDX or Hexogen).

Assignment to text B. Read text B again and write out the words
in black type. Give the meanings of these terms. (You may use the
Glossary of Terms at the end of this book).

Pre-text Exercises to Text C.

1. Read the words using transcriptions. Guess about their meanings:
designate ['dezlg'nelt], compress [kqm'pres], coarse [kLs], density ['densit],
ranging ['renGIN], grains [grelns], hexagonal [hek'sxgqngl], century ['senCqrl],
screen [skijn], minimize['minimalz], mesh [meS], alternatively [Lltwnqtivli],
categorise [hkxtqgqralz], sieve ['sp], retain [rI'telm], residue [‘rez1'djH], fouling
[fauN], maintaining [meln'temIN], volumetric ["vOlju'metrlk], charges [CRGIs]
2. Translate the following words. Refer to the transcriptions in exercise 1
for correct pronunciation.

0003Ha4YaTh, CKUMATh, KPYITHO3EPHHUCTHIH, INIOTHOCTD, B JMAla30He, 3¢PHa,
IIECTUYTOJIbHBIA,  CTOJICTHE,  OKpaH, MHHMMH3MPOBAaTh,  suciika,

aNbTePHATHBHO, KJIacCH(UIMPOBATh, CHUTO, VACPXKHBATh, OCTATOK,
oOpacraHue, COXpaHeHUE, 00bEMHBIM, 3aPsIIbI
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3. Read the lexical program of text B. Try to memorize it.

(1) modern black powder is | (1) coBpeMeHHBII MOpPOX CHadana
first compressed into blocks MIPECCYIOT B OJIOKH

(2) for artillery bore | (2) nmns apTwinepuu C JIUAMETPOM

diameters CTBOJIA
(3) for wuse during the | (3) 1 UCHONB30BAaHUA BO BPEMS
American Civil War I'paxxnanckoit Boitasl B CIIIA

(4) Other versions had grains | (4) Jlpyrue BepcHMH HMENIH 3€pHa
the size of golf and tennis | pasmepoM ¢ Msud [ roibda u

balls TEHHHCA

(5) medium and smallbore | (5) opyxue cpegHero W  Majoro
arms Kannopa

(6) main service gunpowders | (6) TOpOX OCHOBHOTO Ha3HAYCHHUS

(7 may alternatively | (7) anpTepHaTHBHO  MOTYT  OBITH
alternatively be categorized | knaccupuIMPOBaHBI o  pasmepy
by mesh size STYEHKU

(8) sieve mesh size (8) pa3zmep sUeHKHU cUTa

Text C. Modern Types of Black Powder

The modern black powder is first compressed into blocks with a
fixed density (1.7 g/cm3). In the United States, gunpowder grains were
designated F (for fine) or C (for coarse). Grain diameter is decreased with a
larger number of Fs and increased with a larger number of Cs, ranging from
about 2 mm for 7F to 15 mm for 7C. Even larger grains were produced for
artillery bore diameters greater than about 17 cm. The standard Du Pont
Mammoth powder developed by Thomas Rodman and Lammot du Pont for
use during the American Civil War had grains averaging 0.6 inches
diameter, with edges rounded in a glazing barrel. Other versions had grains
the size of golf and tennis balls for use in 20-inch (50-cm) Rodman guns. In
1875 DuPont introduced Hexagonal powder for large artillery. By 1882
German makers also produced hexagonal grained powders of a similar size
for artillery.

By the late 19th century manufacturing focused on standard grades of
black powder from Fg used in large bore rifles and shotguns, through FFg
(medium and smallbore arms such as muskets and fusils), FFFg (smallbore
rifles and pistols), and FFFFg (extreme small bore, short pistols). A
coarser grade for use in military artillery was designated A-1. These grades
were sorted on a system of screens with oversize retained on a mesh of 6
wires per inch, A-1 retained on 10 wires per inch, Fg retained on 14, FFg
on 24, FFFg on 46, and FFFFg on 60. FFFFFg were usually reprocessed to

75



minimize explosive dust hazards. In the United Kingdom, the main service
gunpowders were classified RFG (rifle grained fine) with diameter of one
or two millimeters and RLG (rifle grained large) for grain diameters
between two and six millimeters. Gunpowder grains may alternatively be
categorised by mesh size: the BSS sieve mesh size, being the smallest mesh
size on which no grains were retained. Recognised grain sizes are
Gunpowder G 7, G 20, G 40, and G 90.

In the US, modern gunpowder substitutes like Perodex, Triple Seven
and Black Mag 3 pellets have been developed since the 1970s. These
products, which should not be confused with smokeless powders, aim to
produce less fouling (solid residue), while maintaining the traditional
volumetric measurement system for charges. New cleaning products for
black-powder guns have also been developed.

Some useful words and phrases:

— with a fixed density — ¢ GUKCHPOBaHHOMW TIOTHOCTHIO

—had grains averaging 0.6 inches diameter — uMmenu 3epHa CO CpeIHUM
nuamerpom 0,6 maroiima

— By the late 19th century — K xonmy 19-ro Beka

—hexagonal grained powders of a similar size — rexcaroHagbHBIC
3epHHUCTHIE IIOPOXa TAKOTO K€ pa3Mepa

—used in large borerifles and shotguns — ucnonb3oBamMCh B PyKbAX U
BUHTOBKaX ¢ OOJIBIINM JUAMETPOM CTBOJIA

— standard grades of black powder — craHmapTHBIE MapKH YEPHOTO ITOPOXa
—to minimize explosive dust hazards — 4TOOBI CBeCTM K MHUHHMYMY
OIIaCHOCTH B3phIBA IBUIN

—a coarser grade for use in military artillery — Gonee rpyGas mapka amus
UCIIOJIb30BaHMs B BOGHHOH apTUILICpUH

— have been developed since the 1970s — pa3pabatsiBatotcs ¢ 70-x ToHOB

— were usually reprocessed — kak paBuiIO, IepepadaTHIBAINCH

— Recognised grain sizes are — [Ipru3HaHHBIE pa3Mephl 3epeH

— with oversize retained on a mesh of 6 wires per inch — ¢ yaepxanuem
HerabapuTHBIX 3€pEH Ha CEeTKE u3 6 MPOBOJIOB HA TIONM

— which should not be confused with smokeless powders — xkoTopbie He
CIIeAyeT MyTaTh ¢ O€3IMHBIMHA IOPOXaMHU

— modern gunpowder substitutes — COBpeMeHHbIE 3aMEHUTENH TTOPOXa

Assignment to text C. Make parallel translation of the following
sentences from text C (from English into Russian and vice versa). Try
not to peep into the ready translation.
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(1) The modern black powder
is first compressed into
blocks with a fixed density.

(1) CoBpemeHHBII 4YepHBIH TMOPOX
CHaJyaJla TPEeCcCyloT B  OJOKH C
(PUKCUPOBaHHOHN IIOTHOCTBIO.

(2) Grain diameter is | (2) JduwameTp 3epeH yMEHBIIACTCS TPH
decreased with a larger | Gompmiem KOJIMIECTBE Fs "
number of Fs and increased | yBenuuuBaercs pu OosbIeM
with a larger number of Cs. konngectBe Cs.

(3) Other versions had grains | (3) /pyrue wmapku wMeIH 3€pHA

the size of golf and tennis
balls for use in 20-inch (50-
cm) Rodman guns.

pasMepoM ¢ Msud A roibda u
TEHHHCA, KOTOPBHIE HCIIOJB30BAINCH B
20-moiiMmoBeIX (50  cMm)  opymmsx
Ponmana.

(4) Even larger grains were
produced for artillery bore
diameters greater than about
17 cm.

(4) Eme Oosee kpymHBIE 3¢pHa OBLTH
TIPOU3BEICHBI TUTS aApPTHIICPUH
JTMaMeTpoM cTBojia Ooree 17 cM.

(5) These grades were sorted
on a system of screens with
oversize retained on a mesh
of 6 wires per inch,

(5) Otu copTa OBLIM OTCOPTHPOBAHBI Ha
CUCTEME CHUT, a HeraDapuTHBIC 3epHa
YACPKUBAIUCh Ha CHTE W3 6 IPOBOJIOB
Ha JIOUM.

(6) These products, which
should not be confused with
smokeless powders, aim to
produce less fouling (solid
residue), while maintaining

the traditional volumetric
measurement  system  for
charges.

(6) OTu mNpOmyKTH, KOTOpBIE HE
clegyer ImytaTb ¢ 0€3IbIMHBIMU
[OPOXaMH,  JOJDKHBI  IIPOU3BOAMTH
MEHBbIIIE 3arps3HEHUH (TBEepABIi
OCTaTOK),  COXpaHsisi TpU  ITOM
TPaJULMOHHYIO CHCTEMY OOBEMHBIX

I/I3M€peHI/Iﬁ 3apsAa0B.
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GUIDED REVIEW TO LESSON eight

Assignment to Lesson eight (1):

Choose the correct missing words in the chart below.

(1)Today, the variety and number of explosives for
various have become innumerable.

purposes
rocks
applications

2 explosives, e.g., gunpowder and
the smokeless powders, have found extensive use as
propellants for bullets and artillery shells.

Nondetonating
Detonating
Compressed

3) is the shattering or crushing effect of a
sudden release of energy as in an explosion
consequence, effect, result, upshot, outcome, event.

Compressing
Brisance

4) occurs by the action of the transmitted
shock wave, the strength of which depends on the
detonation pressure of the explosive.

Fragmentation
Scattering
Assembly

(5) High detonation correlates with high
detonation velocity, the speed at which the
detonation wave propagates through the explosive,
but not necessarily with the explosive's total energy
(or work capacity).

sound
wave
vapour
pressure

(6) By 1882 German makers also produced
grained powders of a similar size for artillery.

hexagonal
octagonal

(7)A more brisant explosive, therefore, projects
smaller fragments but not necessarily at a higher
than a less brisant one.

basis
velocity
temperature

(8) By the late 19th century manufacturing focused
on grades of black powder from Fg used
in large bore rifles and shotguns, through FFg
(medium and smallbore arms such as muskets and
fusils), FFFg (smallbore rifles and pistols), and
FFFFg (extreme small bore, short pistols).

standard
modern
fine
rough

Assignment to Lesson eight (2):

Formulate and discuss with your class the problems put forward in

Lesson eight.
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9.GLOSSARY OF TERMS

Decomposition is the process by which organic substances are
broken down into simpler forms of matter.

Deflagration is a term describing subsonic combustion propagating
through heat transfer; hot burning material heats the next layer of cold
material and ignites it.

Detonation involves a supersonic exothermic front accelerating
through a medium that eventually drives a shock front propagating directly
in front of it.

IIpu ObicTpoM U cunbHOM cxatuu BB HarpeBaercsi, B pesynbrare
MPOUCXOANT XHMHYECKasl PEaKIysi, COMPOBOXIAIOMIASNCS BBIIEIICHUEM
0ONBLIOr0  KOJMYECTBA OSHEPrMM H  00pa3oBaHHEM Tra3000pa3HbIX
POIYKTOB.

OO6pa3yromuecs ra3000pa3Hbie TPOAYKTHI MPOU3BOIAT PE3KUN yaap
mo cocegHuM ciosiMm BB. Dtu cion B cBOIO ouepens CKUMAIOTCS, B HUX
Takke oOpasyercs yAapHas BOJHA © HPOUCXOAUT HHTCHCHUBHAS
XUMHUYCCKAs PEAKITHSL.

VY apHast BoJiHa pacnpocTpaHsieTcs no Bceit Macce BB co ckopoctsio,
paBHOH  HECKOJNBKMM  KWjiomMerpaM B cekyHay.  CKOpOCTbIO
pacmpocTpaHeHHs  yOapHOW  BOJNHBL  BO  B3PBIBYaTOM  BEIIECTBE
OTIpEeETISETCS] CKOPOCTH B3PHIBA.

YnoapHas BOJHa WMEET BIEpPEINd PE3KO OUYCPUYCHHBIH (QPOHT, Ha
KOTOPOM TPOUCXOJUT CUJIBHOE TOBBIIICHUE AABJICHUS W TEMIIEPaTyphl.
HemocpenctBernHo 3a ()pOHTOM BOJHBI IPOUCXOIUT TpeBpamieHre BB B
ra3oo0pa3Hble MPOAYKTH W BBIAENEeHHE dHepruu. [IpomykTel B3phiBa HE
YOANAIOTCS W3 30HBI  peakuu, a JBWXKYTCA B  HalpaBlICHUH
pacmpocTpaHeHus mpolecca Belie 3a YAapHOH BOJTHOM.

Bbnarogaps BbIeeHUIO SHEPTUHN B TIPOIIECCE XUMHUECKOM peakinu U
MOCTOSIHHOMY €€ BOCIOJIHEHHIO CKOPOCTh DAacHpOCTpaHeHHs yOapHON
BOJIHBI BO B3pPBIBYATOM BEILECTBE MOXKET OCTABAThCS MOCTOSIHHOW. Takoe
pacrpocTpaHEHHUE B3pblBa HasbiBaeTcAd jeToHanuedr BB, a Bomna —
JIeTOHAITMOHHOW. CKOpPOCTh NETOHAIIMH MOXHO OTPEAETUTh KaK CKOPOCTh
pacnpocTpaHeHHsl yAapHOH BOJIHBI IO 3apsay BB.

JeToHanusi mpeAcTaBisieT c000ii HaubOojee COBEpPIIEHHYIO
¢gopmy B3pbBIBa, KoOrga mpouecc TMNPOTEKAeT ¢ TOCTOSHHOH W
MAaKCHMAJILHO BO3MO2KHOI1 111 JaHHOro BB ckopocTthio.

Exotic explosive materials is a reactive substance that contains a
great amount of potential energy that can produce an explosion.
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CriennanbpHele 3apsibl. Moryt OBITDH TEPMOCTOMKHE,
MaJIOYyBCTBUTENbHBIE WM HE IITaTHBIE, HOBBIE BellecTBa. VCIOMB3yrOTCs
JUTSI CTICITUAITEHBIX TIeIIEH.

Catalysis is the increase in rate of a chemical reaction due to the
participation of a substance called a catalyst.

A projectile is any object projected into space by the exertion of a
force. Although any object in motion through space may be referred to as a
projectile, the term more commonly refers to a ranged weapon.

To reinforce (with) is to strengthen with some added piece, support,
or material.

A firearm is a portable gun, being a barreled weapon that launches
one or more projectiles often defined by the action of an explosive.

Mining is the extraction of valuable minerals or other
geological materials from the earth from an orebody, lode, vein, seam, or
reef, which forms the mineralized package of economic interest to the
miner.

Civil engineering is a professional engineering discipline that deals
with the design, construction, and maintenance of the physical and
naturally built environment, including works like roads, bridges, canals,
dams, and buildings.

Absorbent substance is a material having capacity or tendency to
absorb another substance.

A detonator is a device used to trigger an explosive device.
Detonators can be chemically, mechanically, or electrically initiated.

A blasting cap is a small sensitive primary explosive device
generally used to detonate a larger, more powerful and less sensitive
secondary explosive such as TNT, dynamite, or plastic explosive.

An outburst is the sudden and violent ejection of coal, gas and rock
from a coal face and surrounding strata in an underground coal mine.

An explosion is a rapid increase in volume and release of energy in
an extreme manner, usually with the generation of high temperatures and
the release of gases.

Oxidation is the loss of electrons or an increase in oxidation state by
a molecule, atom, or ion.

Smokeless powder is the name given to a number of propellants
used in firearms and artillery which produce negligible smoke when fired,
unlike black powder which they replaced.

Ethers are a class of organic compounds that contain an ether group
— an oxygen atom connected to two alkyl or aryl groups — of general
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formula R—-O-R'. A typical example is the solvent and anesthetic diethyl
ether.

A solvent is a substance that dissolves asolute (a chemically
different liquid, solid or gas), resulting in a solution. A solvent is usually a
liquid but can also be a solid or a gas.

A propellant is a chemical used in the production of energy or
pressurized gas that is subsequently used to create movement of a fluid or
to generate propulsion of a vehicle, projectile, or other object. Common
propellants are energetic materials and consist of a fuel like gasoline, jet
fuel, rocket fuel, and an oxidizer.

Combustible substance is a substance that can be burned to provide
heat or power.

Trinitrotoluene (TNT), or more specifically, 2, 4, 6-trinitrotoluene,
is a chemical compound. This yellow-colored solid is sometimes used as a
reagent in chemical synthesis, but it is best known as a useful explosive
material with convenient handling properties.

Nitroglycerin (NG), also known as nitroglycerine, trinitroglycerin,
trinitroglycerine, or nitro, is more correctly known as glyceryl trinitrate or
more formally: 1, 2, 3-trinitroxypropane. It is a heavy, colorless, oily,
explosive liquid.

Picric acid is the chemical compound formally called 2, 4, 6-
trinitrophenol (TNP). This yellow crystalline solid is one of the most acidic
phenols and is vinylogous to nitric acid.

Friction is the force resisting the relative motion of solid surfaces,
fluid layers, and material elements sliding against each other.

In thermodynamics, the term exothermic describes a process or
reaction that releases energy from the system, usually in the form of heat,
but also in a form of light (e.g. a spark, flame, or flash), electricity (e.g. a
battery), or sound (e.g. explosion heard when burning hydrogen).

A silicate is a compound containing an anionic silicon compound.
The great majority of silicates are oxides.

Sulfur or sulphur is a chemical element with symbol S and atomic
number 16. It is an abundant, multivalentnon-metal.

A shock wave is a type of propagating disturbance.

Black powder known since the late 19th century was the first
chemical explosive and the only one known until the mid-1800s. It is a
mixture of sulfur, charcoal, and potassium nitrate (saltpeter)—with the
sulfur and charcoal acting as fuels, while the saltpeter works as an oxidizer.
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Charcoal is a light black residue consisting of carbon, and any
remaining ash, obtained by removing water and other volatile constituents
from animal and vegetation substances.

Potassium nitrate is a chemical compound with the formula KNO;.
It is an ionic salt of potassium ions K* and nitrate ions NO;.

Primary high explosives are very sensitive materials and are easily
exploded by the application of fire, spark, impact, friction etc.

Secondary high explosives are explosives which are relatively
insensitive to both mechanical shock and flame but explode with greater
violence when set off by an explosive shock obtained by detonating a small
amount of a primary explosive in contact with it.

Tertiary explosives (also called blasting agents) mainly consist of
oxidizers such as ammonium nitrate (AN, NH 4 NO 3), ammonium
perchlorate (AP, NH 4 CIO 4), ammonium dinitramide [ADN, NH 4 N
(NO 2) 2] and mononitrotoluene (MNT), etc.

Chapman - Jouguet condition - Monxens Yenmmena-)Xyre

Cucrema nByX ypaBHEHUH (i mpsMoill MuxenbcoHa W KpHUBOH
T'toronno) comepxut Tpu HewsBecTHbiXx (D, P um V), mostomy s
ompeAeNeHus] CKOPOCTH JeToHamuu D TpeOyeTcst JOMONHUTENBHOE
YpaBHEHHUE, KOTOpOE HEBO3MO>KHO MOJYYHUTh TOJIBKO u3
TEPMOJMHAMHUYECKUX cooOpakeHni. [loCKONbKY JIEeTOHAIlMOHHAS BOJIHA
yCTOM4YMBA, 3BYKOBBIE BO3MYIICHHS B MPOAYKTaX HE MOTYT JOTOHSTH
(pOHT JETOHAIIMOHHOW BOJIHBI, WMHA4Ye OH OyaeT pa3pymarbcs. Takum
00pa3oM, CKOpOCTh 3BYKa B MPOAYKTAX IETOHAIMH HE MOXET MPEBBIIATH
CKOPOCTH T€YeHHA 32 (PPOHTOM JCTOHAIIMOHHON BOJHBIL.

Ha nmnockoctu P, V npsimas Muxenbcona u kpuBas [ TorOHHO MOTYT
nepecekatbcsi He Oonee veM B JOByX Toukax. Yenmen u XKyre
MPEINONOKMINA, YTO CKOpPOCTh NETOHAIMM OMNPEAENAeTCS MO YCIOBHIO
KacaHusi TpsAMoM MuxenbcoHa U KpUBOM ['TOrOHMO ISl TOJHOCTBIO
MPOPEarupoBaBIINX MPOAYKTOB (AeTOHAIMOHHOW anuadatel). B 3ToM
ciydae mpsiMas MuxenbcoHa SBISICTCS KacaTelbHOH K JICTOHAIMOHHOM
aamabaTe, W 3TH JUHHUH TEPECEKAIOTCS] POBHO B OJHOW TOYKE, Ha3BaHHOMN
toukoit Yermvena-XXyre (CJ). DTo yciaoBue COOTBETCTBYET MHHUMAIEHOMY
HAKJIOHY TmpsMod MuxenbcoHa ©  (U3WYSCKH  O3HAYaeT, dYTO
JIETOHAI[MOHHAS BOJHA PACIPOCTPAHIETCI C MHHHMAIBHO BO3MOXHOU
CKOPOCTBIO, ¥ CKOPOCTh TEUEHHUS 32 (PpOHTOM IETOHALMOHHOI BOJHBI B
TOYHOCTH PaBHA CKOPOCTH 3BYKa B IPOAYKTaX JIETOHAIUH.

Cordite is a family of smokeless propellants developed and produced
in the United Kingdom from 1889 to replace gunpowder as a military
propellant.
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Deflagration is a term describing subsonic combustion propagating
through heat transfer; hot burning material heats the next layer of cold
material and ignites it.

High explosive is an explosive, such as TNT, that combusts nearly
instantaneously, thereby producing a violent, shattering effect.

10.VOCABULARY

Text A. Black Powder: The First Explosive.

projectile — cHapszg

to reinforce (with) — ykpemnsTh, NOAKPEMIATh, YCHINBATh

arrow — cTpesa, ykasareib

firearm — (py4HO€) CTPEIKOBOE OPYKHUE, OTHECTPEIBLHOE OPYKHUE

boring implement — OypunbHOe 000pyAOBaHHE

fear of roof collapse — omacenne oOpymIeHUsT KPOBIH

mining — ropHbIE PabOTHI, pa3paboTKa MECTOPOXKIACHHUS

civil engineering — CTPOUTENBHOE JIENI0, TPaXkAaHCKOE CTPOUTEIBCTBO

unvarying composition — MOCTOSTHHBIE COCTABIIAIOLINE, HEU3MEHHBIN
COCTaB

Text B. Invention of Dynamite

headache remedy — ekapcTBO OT rOJI0BHOI 00NN
blasting — B3pbIBHOH, TyThEBOM

to abandon — ocTaBisATh, 3a0packIBaTh

obstacle — CI0KHOCTb, 3aTPyAHEHHE, HEOTHOPOTHOCTD
safety — Hazie)KHOCTB, Oecriepe0oHHOCTh, 6€30MaCHOCTh
absorbent substance — abcopOupoBaHHOE BelecTBO, abcopbaT
inch — mroiMm (1 inch=2.54 centimetres)

wrapper — obepTka

to coat (with) — mOKpsIBaThH

moisture — BIaKHOCTh, BJIara, yBIAKHCHUC

blow — B3pBIB, TOJUOK, YIap

to strike — 3axuratp

violence — ”HTEHCUBHOCTh

to set off — B3prIBaTHCS, B3PHIBATH B3PHIB

detonator — BOCIUTAMEHHTD, B3PHIBATEIh, B3PHIBIATPOH
blasting cap — Karncroib, KarcoJib-1eTOHATOP

immense value — orpomMHasi ICHHOCTb

pursuit — TOWCKH, 3aHATHE

distress — OencTBuE
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storm-beaten shores — morpenaHusie Oypsamu Oepera

rough sea — 6ypHOE MOpe, 3HAUUTEITHPHOE BOJTHEHHE

boulder — OyJIBDKHUK, KpYITHasl rajgbKa

to blow out — mpounaTe, cIyBaTh

stump — nieHb, 00pyOOK, ITeHEeK

loosening soil — pa3peIxiieHHE TOYBBI

explosive bonding — coenHEHNE ¢ TOMOILBIO B3pPbIBA,
CBapKa METOJIOM B3pbIBa

slab — GoJBIIO# CIT0# TTOPOIBI, TTUTA TIOPOIBI

to roll down — ckaTeIBaTh, MPOKATHIBATh

slam — ynap, To49OK, mym

welded — 3aBapeHHBIH, MPUBAPEHHBIN

stainless steel — HeprkaBeromIas craib

grinding and polishing — mmndoBanne u noaupoBKa

Text C. Alfred Bernhard Nobel — the Inventor of Dynamite.

armament manufacturer — H3rOTOBUTENb OPYKUS

cannon and other armaments — ITyIIIKK U APYroe BOOPYKEHUE

held 350 different patents— nmen 350 pa3aHMUHBIX TATEHTOB
posthumously— nocmepTHO

in accordance to his will — B cooTBeTCTBUM C €r0 3aBeIlaHIEM

in modern-day companies — B COBPEMEHHBIX KOMITAHUSIX

in his turn — B CBOIO ouepenib

at a young age — B MOJIOJIOM BO3pacTe

diatomaceous earth — tuaromur

more convenient to handle— 6omnee ynoOHsI B 00parieHIH

jelly-like substance — >xenenogo6Hoe (Teneo0pa3Hoe) BEIECTBO
gelignite (blasting gelatin) — reTUrHAT, TPEMYYHA CTyI€Hb, TUHAMHT
a host of similar combinations — MHOXX€CTBO ITOJO0HBIX KOMOMHALIUI
used in drilling and mining — ucnone3yeMeie B OypeHHH 1 JOObIYE
off-shoot of this research — no6ounoe uccienoBanue

precursor — IpeaIeCTBEHHUK

Text A. Definitions of Explosives

suitably triggered — moAXOaUT U1l IPUBEIEHUS K IEHCTBUIO
MeXaHU3Ma
to release — BBITyCKaTh
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rapid self-sustaining — OBICTPBIN caMOIIOAEPKUBAIOILUICS
(peaxkuun)

percussion — yaapHoe IEHCTBHE, TOIIOK

catalysis — kaTanaus, aBTOKaTaIu3

to be liberated — OBITH BEICBOOOKICHHBIM, OBITH OTITYIIICHHBIM

a sudden outburst of gases — BHe3aIHbIi BEIOPOC Ta30B

to constitute explosion — co3gaBaTh B3pbIB, IPUBOJIUTH K B3PBIBY

to point out — yKa3bIBaTh, BEIIEIIATH, OTMEYATh

insufficient rapidity — HeqocTaTOYHASI CKOPOCTH

coal yield — BeIxoz yris

Text B. Fundamental Features of Explosives: Compatibility and
Stability; Oxygen Balance

compatibility — B3aHMMO3aMEHIEMOCTD, COOTBETCTBHE,
COBMECTUMOCTh

intimately — TmarensHo, TIIy00KO, pPaBHOMEPHO

incompatibility — HEB3aIMHO 3aMEHSIEMOCTh, HECOBMECTUMOCTD

hazardous — pUCKOBaHHBIH, ONTACHBINA, BPEIHBIN

stringent storage and service requirements — CTpOTroe XpaHEHHE U

9KCIUTyaTallHOHHbIE TpeOOBaHNUS

mutual compatibility — B3anMHas 3aMeHsE€MOCTb, B3aUMHast
COBMECTHUMOCTh

interior surface coatings — CIoM BHyTPpEHHEW MTOBEPXHOCTH

sealant, luting and potting composition — repMeTH3UPYIOLINIl COCTAB

(YTIIIOTHSIFOIITNH cOcTaB), (BpPEMEHHBIH) INTOMOMPOBOYHEIN MaTepHa

U TepMeTu3alus (3aJIMBKa)

assembly — cOopouHas exuHHULIA

deterioration — TOBpEXICHUE, H3HOC

oxidation — okucneHue

excess of oxygen — U30BITOK KHCJIOpOJA

perfectly balanced — naeansHO cOamaHCHPOBAHHBII

Text C. Paul Marie Eugéne Vieill

to carry out — OCyIIeCTBIIATh, BEBIHOCUTH, PCAJIM30BLIBATh

the theory of gunpowder combustion — Teopus ropeHus nopoxa
undoubtedly — HecoMHEHHO, 0€3yCIOBHO

smokeless gunpowder — 6e3BIMHBIHI TTOPOX

utmost importance — KpaiiHe Ba)KHO, IEPBOCTENIEHHOE 3HAUEHUE
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a suitable solvent — moaxoAsmIUNA pacTBOPUTEIH

distilling off — oTroHKa, OTrOHSIOLITHIA

fibrous wadding — BoslokHUCTas BaTa

stubborn — TBepIbIil, HETIOAAAIOIIHMICS

to swell — HaObyxaTh, YBETMIUBATHCS B O0BEME, YTOJIIATHCS
ether — ahup

desired proportion — xenaemMoit (0003HaUEHHOH) MTPOMOPLIUH
solvent — pacTBOpUTEIND, PACTBOPSIOIIEE CPEICTBO

molded — onpeccoBaHHbIH, OTIAUTHIN B hopme, HOpMOBAHHBIMH
grain configuration — ¢opma 3apsia TBEpAOTO PaKETHOTO TOTLIMBA
flake — macTuHKa, yenryika, TONKUMA CIOM

Text A. Classification of Explosives

deflagrating — MTHOBEHHOE CTOPAFOIITHi

to propel — mo0Oyk1aTh, CTUMYJIUPOBATH

propellant — meTatensHOE BB, pakeTHOE TOMINBO

combustible substance — cropaemMoe BeIEeCTBO, TOpIoYee BELIECCTBO

to undergo — UCTIBITHIBATH, OCYIIECTBIISATH, BHITIOTHSTH

shattering — npoOieHue, pa3pylieHue, pacTpPECKUBaHHUE

external source — ICTOYHHUK SHEPTUH, BHCITHUI UCTOYHUK

trinitrotoluene — TpuHUTpOTOIYOI (OpHM3anTHOE BB)

nitroglycerin — aurporiunepux (BB)

picric acid — nukpuHoBas kuciaota(BB)

cyclonite — ruksonut (BB)

blasting — GypoB3pBIBHBIE Pa0OTHI, B3pPbIBHBIE PA0OTHI

to expand — pacmupsTh, pa3BUBaTh

sensitivity — YyBCTBUTEJIBHOCTb

tertiary — TPETUYHBIH, TPETHETrO TOPSIIKA

to explode — B3pbIBaTh, OAPHIBATH

military and civil applications - BOEHHOE U TIpaXAAHCKOE

MpUMEHEHUE

bond — cBs3yrOITIEE BEMIECTBO

Text B. Fundamental Features of Explosives: Sensitivity and
Sensitiveness; Heat of Formation

ease of initiation — MPOCTOTa NHUITMMPOBAHUS
propagating capability — MOIIHOCTH pacTIpoCTpaHEHU
customary — OOBIYHBIN, TPAAUIIMOHHEIHN, TPUBBIYHBIN
converse — MPOTUBOIIOIOKHOE YTBEPKACHNUE
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synonymously — CHHOHUMUYHO

impact — ynap, TOTI0K

friction — TpeHue

shock — ynap, ummyinbc

spark — BcrbIIIKa, HCKpa

heat — mogorpeB, TEIJIOBOE BO3EHCTBIE

constituent — cocTaBHasA 4acTh, KOMIIOHEHT

to absorb — aMOpTH3UPOBATH, TIOTJIOIATh

to give off — BbIIENATH, UCTTYCKATh, H3ITy4aTh

heat of formation — Temnora o6pa3oBaHue, TEIUIOTA COSTUHEHUS

to indicate — yka3bIBaTh, IOKa3bIBaTh

endothermic — 3HIOTEPMHUYECKHHA, TETIIOMOTIIOIAIOIITHIA

liberation of heat — BeIelIeHUE TeIIa, 0CBOOOXKIECHHUE TEILIA

exothermic — SK30TEPMUYECCKUHM, XHMHUYECKas peakIius C

BBIJIEJICHUEM TeIlIa

to evolve — BEIACTATH, 00Pa30BEIBATE, BBIICTATHCS, UCITYCKATh

heat content — TerocoaepKaHue, TEIUIOTBOPHAS CIIOCOOHOCTD,
TEIUIOTa HarpeBa

net amount — aKTUBHBIM 3aI1ac

Text C. Civil Uses of Explosives.

mankind — geroBe4YecTBO

to hack out — BeIpy0ath, BEITECHIBAT

fort — kpenocThb

to carve out — BeIpe3aTh, CO31aBaTh

chisel — pe3er, uekan

wedge — KITuH

to alleviate — obmer4arb, yMeHbBIIIAsI

drudgery — Tspxenas paboTa

destructive role — pa3pymmurenbpHas pojb, T'yOUTEIbHAs PO
to tame — CMUPATD, CMATYATh, A€JIaTh IOKOPHBIM
hazardous terrain — onacHast MECTHOCTh
overwhelming role — orpomnast ponb

nutshell — opexoBas ckopiryma

to perceive — TOHUMAaTh, BOCTIPUHUMATH
tremendous — OrpOMHBIHN, THTAHTCKUN
enormously — 3HaYUTEITHLHO

treatise — TpaKTaT, HAYIHBIN TPy
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Text A. Explosives in Civil Engineering

VOD (velocity of detonation) — CKOpOCTb AETOHALIUU
blasting or shattering effect — B3pbIBHOMN M OpHU3aHTHBIN
(mpobsmmii) s ekt

obstacle — npensTcTBUE, 3aTpyIHEHNE

quarrying — pa3paboTka Kapbepa

demolition work — B3pBIBHEIE paOOTHI

brick — kupnu4

concrete — IIEMEHT

timber — ApeBecuHA

slurry — skuaKas riMHa, )KUAKas Macca, >KUAKHH OeTOH

pre-drilled holes — mpenBapuTENnBEHO NPOCBEPIEHHBIE OTBEPCTHS

boulder — OyTBDKHHK, KpYITHAS TaJIbKa

target — 1eJib, MPOMN3BOJICTBEHHOC 3a/IaHNE

silicate — cunukaTt, coib WK A3PUP KPEeMHEBOH MM OTMKPEMHEBOM
KHCJIOTBI

crack initiation — MTHUIIMUPOBAHKE TPEITINH, BOSHUKHOBEHUE TPEITNH

adverse effect — HeOmaronpusTHOE BIMSAHUE, TPOTUBOIIOJIOKHBIN

a¢ ekt

densely — rycroTa, mI0THOCTh

Text B. Fundamental Features of Explosives: Heat of Explosion
and Gases Evolved

oxidation reactions — peakIiuu OKACIICHUS

to release — BEIYCKaTh, OCBOOOXKIATh

adiabatic conditions — amrabaTHYecKue YCIOBHS

(TepMOAMHAMUYECKUH TTPOIIECC B MAKPOCKOTTMYECKON CUCTEME, TIPU

KOTOPOM CHUCTEeMa He OOMEHUBACTCS TEIUIOBON SHEPrHel C

OKPY>KaFOIIUM TIPOCTPAHCTBOM)

work capacity — Mpon3BOAUTEIHHOCTE, pab0TOCIIOCOOHOCTD

explosive — B3pbIBYATOE BEILIECTBO, 3aPsij

performance parameters — SKCIUTyaTallHOHHBIE TTAPAMETPHI, padoune

XapaKTePUCTHKHI

gaseous products — ra3000pa3HbIE MPOTYKTHI

essential — HeOOXOIUMBII

equilibrium constants — KOHCTaHTbI paBHOBECHS, KOHCTAHTHI
XUMHYECKOTO PAaBHOBECHS

to measure — U3MEPSATh
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volume of gases — 00beM ra30B

standard temperature — cTangapTHas TeMIIEpaTypa

standard pressure - HOpMaJbHOE aTMOC(EPHOE TaBICHUE

respectively — COOTBETCTBEHHO, B YKa3aHHOM IOPSIKE,
OTHOCHTEIHHO

Text C. Invention of Gunpowder.

saltpeter — kayieBas cenmuTpa

sulphur — cepa

charcoal — npeBecHBIH yroib

incendiary and explosive projectiles — 3akuraTenpbHBIC

(BOCILITAMEHUTENBHEIC) U B3PBHIBHBIC CHAPSIBI

weaponry — opy’Kue, CpelicTBa BOOPY>KCHUS

troop — BOMcKa

cannons — Opyaus, apTHILIEPUs

barrel — cTBo, TpyOa, Kamepa

outcome — pe3yabTar, BIXOJ, KOHCUHBIN pe3yJIbTaT

merely — TOJIBKO, IPOCTO, JIUIITH

curious — JIFOOOIBITHBIN, TF0003HATEIbLHBIN

adjunct — MOMOITHUK, aILIOTAHT,

longbow — 60BIION JTYK (OpYKHE), IYK B pOCT CTPEIKA

observation — pe3yJbTaT HaOJIIOACHUS

make observation - cenaTh BBIBOABI 10 pe3yJIbTaTaM, MpoAeTaHHON
paboTHI

to embrace — UCITOJIB30BaTh (110 MAKCHMYMY)

assault — aTaka, HaraJicHUC

craftsman — UCKyCHBII MacTep, MacTep, yMemell

Text A. Military Explosives

military explosives — BoeHHOe B3pBIBUaTOE BEMIECTBO, boeBoe BB
to comprise — BKIIIOYaTh B ceOs
shell — cHapsa (apTuinepuiickuii), MUHA
missile — MeTaTeIbHBIN CHAPS
rocket warhead — OoeBast TOJIOBKa PaKeThI
bulk charges — npocTpaHCTBEHHBIH 3apsia, 0ObEMHBIN 3apsin
munitions — BOGHHOE CHapsbKeHHe, O0eTpHIIachl
extent — BeJTMIMHA, TIIyOMHA
intermediate — MOTyNPOIYKT, TPOMEXKYTOUHAS CTAAMS,
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MIPOMEKYTOYHBIH TPOTYKT

booster — BCIToMoraTeIbHOE yCTPONCTBO, BCIIOMOTATEIBHBIH

JIETOHATOP, YCKOPUTEID (CTapTOBBII)

to penetrate — BEDKUTATh, TIEPHOPUPOBATH, POXOIUTH, TPOHUKATH,
poOUBaThH

steel armor — cTonpHas OpOHS

aerial — BO3IyIIHBIN, aHTCHHBIN

detonating — IeTOHUPYIONINHA, B3PbIBUATHIN

deflagrating — MrHOBEHHOE croparomuii (0e3 JeToHaIIN)

Text B. Fundamental Features of Explosives: Velocity of
Detonation

shock wave — B3pbIBHas BoIHA

detonation wave — JeTOHaIIMOHHAsl BOJIHA

pressure gradient — mepenan AaBJIeHUS, TPATUCHT JaBICHUS

constant speed — MOCTOSIHHAS] CKOPOCTH, MOCTOSHHAS YaCTOTa
BpALICHUS

hydrodynamic theory — ruapoanHamudeckast TEOpHs

velocity — ckopocTk, yacToTa

density — KOHIIEHTpalKs, INIOTHOCTh, TYCTOTa

confined — orpaHUYeHHBII

detonation velocity — CKOpPOCTb JE€TOHAIIH

unconfined velocity — HeorpaHU4YeHHast CKOPOCTh

cartridge — KacCeTHBIN, IMyJIEMETHBIH, TAaTPOHHBIH

to derive — mmoyry4arh, U3BJIEKATh, IPOUCXOIUTH

Text C. History of Gunpowder

black powder — 4epHbIif TOPOX, ABIMHBIA IOPOX, YEPHAs B3pBIBUATKA

sulphur — cepa

charcoal — npeBecHEI yroib

potassium nitrate — HUTpaT Kaaus

low brisance — HU3Kast OPU3aHTHOCTH

supersonic wave — CBepX3ByKOBas BOJTHA

ignition — MHUIIMAPOBAHUE, 3AITYCK

bullet — myns

muzzle — gyno

rupture — pa3pbIB

shattering rock — pa3npobneHnHas nopoaa
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fortifications - popTHHUKAOHHBIE COOPYKEHHS
Text A. High Explosives.

primary/initiatory explosives — nepsnunoe BB, uanmmmpyiomee BB

secondary explosives — Bropuanoe BB, 6pusantnoe BB

quantity — KOJIMYECTBO

primer — CpeiCTBO BOCIUIAMEHEHUS

percussion cap - yJapHblii Kalcroib

insensitive — HEUyBCTBUTENIBHBIN

violence — cuna

equal — pa3HbIi, OMHAKOBBIH

oxidizers — OKUCIHUTETU

reliably — HafgexxHO, BEpHO, JOCTOBEPHO

to require — TpeOOBATH, HY>KIATHCS

booster — ycunmuTenb, 0ycTep, pakeTa-HOCUTEIb

fuel component — roprounii KOMIOHEHT (PaKETHOTO TOILIMBA),
KOMITOHEHT TOTLJIMBA

Text B. Fundamental Features of Explosives: Detonation
Pressure

fundamental features — OCHOBHBIC YEPTHI
detonation pressure — JaBJI€HUE B3PBIBHOM BOJIHEI,
JETOHALMOHHOE JIaBJICHUE

detonation wave — BoJIHa JIETOHALIUY, B3pbIBHAsI BOJIHA

explosive charge — 3apsan BB, B3pbIBHOI 3apsy

stepwise — oO3TaITHO

magnitude and duration — BemmdmHa (pa3Mep) U MPOIODKATSITHFHOCTD

shock front — ppoHT yaapHoii BoHBI (B3phIBa)

Chapman—Jouguet condition- mogens Yenmena-XXyre

sonic velocity — ckopocTs, paBHasi CKOPOCTH 3ByKa; CKOPOCTh 3BYKa,
3BYKOBasl CKOPOCTh

infinitesimally thin detonation — 6eckone4Ho ciabasi BoTHA

JeTOHALUH

supersonic velocity — cBepX3ByKoBasi CKOPOCTb

subsonic flow — 103ByKOBOH MOTOK, T03ByKOBOE TEUEHHE

sudden — BHe3aIHbIN, HEOKUIAHHBINA

energy release — BeIcBOOOXKIeHIE SHEPTHH (TIpH B3phIBE)IO BBIXOA
SHEPruy B3phIBA, BHIACICHUE SHEPTUU
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to re-accelerate — MOBTOPHO YCKOPSTH
discontinuously — mpepsIBHCTO, pa3pbIBHO, CKAYKOOOPa3HO
pressure gradient — epemnaj 1aBlIeHUs, TPAAUCHT AaBJICHUS
choke point — KpUTHUECKHUI y4acTOK, c1aboe MeCTO
constant velocity — TOCTOSIHHas CKOPOCTb
expansion — pa3BUTHE, YBEIUUECHUE, PACLIMPEHUE, PACIIPOCTPAHEHHE
rarefaction region — 001acTh pa3pexeHust
(upmeT 3a JETOHAITMOHHOM BOJTHOM)

Text C. Composition and characteristics of black powder

to refer — OTHOCUTBCSI, CCBUIATHCSI, UMETh OTHOILIEHHUE
cordite — KOpAUT (Ha3BaHUE OJAHOTO U3 BUI0B HUTPOTIIULIEPUHOBOTO
0€e3IPIMHOT0 TIOPOXa)
semi-smokeless powder — MaJOJBIMHBIH MTOPOX,
MOJTyOE3IBIMHBIN TTOPOX
to feature — mokaspIBaTh, H300paXKaTh
bulk volume — cymmapHBbIii 00beM, 00BEM HACHIITHOTO MaTepHaia
to accelerate — yCKOpSATb, YBEIHUNBATH CKOPOCTH
to rupture — pa3pymarb(csi), pa3pbeIBaTh(cs)
combustion process — MPOLECC TOPEHUs], IPOLECC CrOPaHUS
rapid burning — ”HTEHCHBHOE TOpPEHHE
likelihood — BeposITHOCTB, BO3MOKHOCTD
accidental ignition — HEPON3BOJIBHOE BOCIIJIAMEHEHHE,
CITy4ailHO€ BOCIUIAMEHEHHE
modern — COBpeMEHHBIH, HOBBIH, YCOBEPIICHCTBOBAHHEII
to coat — MOKPBIBAaTh
graphite — rpadur
build-up — HapammBaHue, cocpeoTOUCHUE
electrostatic charge — craTudeckuii (3JEKTPOCTATUYECKHI) 3apsiz
rather — ckopee, BepHee, IpaBUIIbHES
whereas — B TO BpeMs Kak, IpUHUMasi BO BHUMaHHUE, IIPU ITOM,
IIOCKOJIBKY
to adopt — BHEAPHUTH, BEIOPATH, YTBEP)KAATh
to alter — U3MEHSTH, MCHATD, TIEPEACIBIBATh

Text A. Detonation vs. Burning for High and Low Explosives
rate — CKOPOCTb, TEMIT

partly determine — 4acTU4YHO ONIPEENATh
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ordinary — 0OBIYHBIH, TPOCTOM

combustible materials — roptoure MaTeprabl, BOCIIAMEHIEMOE
BEIIIECTBO, TOPIOYEE BELIECTBO

point of initiation — TO4YKa BOCIUIAMEHEHUS

deflagration — mecdarpanus, ObICTpoe TOpeHHE

(cropanme 6€3 BOCIUTAMCHEHHS)

degree of confinement — crenens 3aMKHyTOCTH (3apsna BB,

[IOMEILEHHOT0 B 3apsAHYIO KaMepy)

Text B. Fundamental Features of Explosives: Explosive Power or
Strength

energy delivery — mozaua sHepruu, SHeprocHa0XeHue

cylinder expansion — IUINHIPUUYECKOE PACIIOCTPAHEHHE,
LWIMHIPUIECKOE pa3BUTHE

radial expansion — paguagsHOE pacrocTpaHeHHe

wall velocity — ckopocTs (ITOTOKa) y CTEHKH

cylinder fragmentation — IUIMHIPUYECKUH pacniaj

distribution — paccpemoToueHuUE, pacIpoCTpaHECHUE

detonation pressure — JaBjieHHE B3PHIBHOM BOJIHBI, ACTOHAIIMOHHOE
JIaBJICHHUE

to transmit — IepenaBaTh, MOCHUIATE, OTIPABIAThH

determination of critical diameter — onpeneneHne KPUTUIECKOTO

araMeTpa
specific explosive — ocobsie BB (ciennainbHOTO IpUMEHEHHS)
infinite-diameter detonation velocity — KpuTH4eckuii AHaMeTp
CKOpPOCTH JIETOHAINH

loading density — mI0THOCTH 3apsaaa, KO3QHUIMEHT 3amoTHEHNS

charge diameter — nuameTp 3apsina

grain size — pa3Mep 3epHa

extrapolation — 3KCTpanoIupoBaHue, pacpoCcTpaHEeHHE

Text C. Serpentine

artillery piece - apTunnepuiickoe opyzaue

saltpeter — HUTpAT Kajws

fine powder - MenKoIUCIIEPCHBINA OPOLIOK, MENKO3EPHUCTHIN MOPOX

breech-loading — 3apsikaHHe ¢ Ka3eHHOW 9acTH, 3apsyKaHHUeE C Ka3HbI

powder chamber — 3apsinHas Kamepa, TOpoxoBas KaMepa,
NaTPOHHMK TOPIETHOTO anmapaTa
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Text A. Major Uses of Explosives

innumerable — OecuncIeHHBIH, HEUCYUCIUMBII
warfare — BoifHa, 6opb0a
high explosive — 6puzanTaHOoe BB, B3prIBUaTOE BemecTBO
JUTSI TOPHBIX paboT
smokeless powder — 6e3AbIMHBIN TTOPOX
shell — caapsin
permissible explosive - mpeoXpaHUTENbHOE B3PBIBYATOE BEIIECTRO,
6e3zomacHoe BB, paspeménnoe BB
to distinguish — pa3nu4ars, BBIAEIUTH
civil applications — cmonbp30BaHNE B TPAKIAHCKUX ENAX,
rpakJaHCKOE IPUMEHEHNE
military applications - BOeHHOE IPUMEHEHNE
to extinguish — TymuTh, racuth
oil pit - HeTAHAS CKBaXKMHA
avalanche — maBuna, oOBan
orchard crops - TI010Bast KyJIbTypa, OTOPOAHAs KyJIbTypa
disastrous — ru0eIbHbBIN, KaTacTPOYUIESCKHA, Pa3pyIINTESIIbHbIH

Text B. Fundamental Features of Explosives: Brisance

brisance — OpU3aHTHOCTD (B3PHIBYATHIX BEIICCTR),
IOpoOsimas cuiia B3pbIBa

shattering capability - cokpyImTeTsHBIE BO3SMOKHOCTH

fragmenting shells — paccHapspkenue, yTuiau3ays cHapsa

bomb casing — o0o04Ka cHapsia

grenade — rpaHarta

transmitted shock wave — nmepegaBaemas yapHasi BOJIHA,
NochlylaeMasi B3pbIBHAsI BOJTHA

explosive's total energy - oO1ast SHEpTUs B3PbIBUATHIX BEILIECTB.

DHeprus MOXET BBIPAXKAThCS PA3HBIMU TTOKA3aTEIIMHU —

OpH3aHTHOCTH, PYracHOCTb.

sand crush test — MPOYHOCTHOE TECTUPOBAHUE HA pa3pyLICHHE

trauzl lead block test — TectupoBarnme 60MOBI Tpayrs (s

WCIIBITAHUM B3PBIBUATHIX BELIECTB)
to gauge — U3MEpATh, PACCUUTHIBATh, OLEHHWBATbH, NPOU3BOAUTH
3aMep
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Text C. Modern Types of Black Powder

to compress — C)KUMaTh, CAABIUBATD, YIUIOTHATD

coarse — HEOUHUILEHHBIH, KPYITHO3EPHUCTHIH

bore diameters — kauOp cTBOJIA

edge- rpanb, pedpo

standard grade — cranAapTHBIN pa3Mep, CTaHAAPTHBIN COPT

rifle — opyaue (BUHTOBKA, Py>KbE)

shotgun - KOPOTKOCTBOJIBHOE OPYXKHE

musket — orHecTpenbHOE OpyXKHEe, MYIIKET

fusil — nerkuit MymxkeT

smallbore rifle — MamokanmuOepHOE OpyKHE

pistol — mucroner

coarser grade — rpy0as ¢ppakuus

mesh —curo

wires — IIpOBOJIOKa

dust hazard — ommacHOe OEBIIIEBOE BO3AEUCTBHE,
BpEIHOE JICHCTBUE MBLIU

mesh size — pa3mep sUeHKY cuTa

fouling - o6pa3oBaHue (IOPOXOBOTO) Harapa

solid residue — cyxoii ocTaTok

11.TEXTS FOR INDIVIDUAL WORK

Text 1. Gunpowder

Gunpowder, also known since the late 19th century as black powder,
was the first chemical explosive and the only one known until the mid
1800s. It is a mixture of sulfur, charcoal, and potassium nitrate (saltpeter) -
with the sulfur and charcoal acting as fuels, while the saltpeter works as an
oxidizer. Because of its burning properties and the amount of heat and gas
volume that it generates, gunpowder has been widely used as a propellant
in firearms and as a pyrotechnic composition in fireworks.

Gunpowder was, according to prevailing academic consensus,
discovered in the 9th century in China, attributed to Chinese alchemists
searching for an elixir of immortality. This discovery led to the invention of
fireworks and the earliest gunpowder weapons in China. In the centuries
following the Chinese discovery, gunpowder weapons began appearing in
the Arab world, Europe, and India. The consensus is that this was spread
from China, through the Middle East, and then into Europe, although there
remains some dispute over the amount of Chinese influence on later
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advancements in gunpowder technology.

Gunpowder is classified as a low explosive because of its relatively
slow decomposition rate and consequently low brisance. Low explosives
deflagrate at subsonic speeds, whereas high explosives detonate, producing
a supersonic wave. Ignition of the powder packed behind a bullet must
generate enough pressure to force it from the muzzle at high speed, but not
enough to rupture the gun barrel. Gunpowder is thus less suitable for
shattering rock or fortifications. Gunpowder was widely used to fill artillery
shells and in mining and civil engineering to blast rock roughly until the
2nd half of the 19th century, when the first high explosives (nitro-
explosives) were discovered. Gunpowder is no longer used in modern
explosive military warheads, nor is it used as main explosive in mining
operations due to its cost relative to that of newer alternatives like ANFO.

Gunpowder was invented, documented, and used in China where the
Chinese military forces used gunpowder-based weapons technology (i.e.
rockets, guns, cannon), and explosives (i.e. grenades and different types of
bombs) against the Mongols when the Mongols attempted to invade and
breach the Chinese city fortifications on the northern borders of China.
After the Mongols conquered China and founded the Yuan Dynasty, they
used the Chinese gunpowder-based weapons technology in their invasion
of Japan; they also used gunpowder to fuel rockets.

The mainstream scholarly consensus is that gunpowder was invented
in China, spread through the Middle East, and then into Europe, although
there is a dispute over how much the Chinese advancements in gunpowder
warfare influenced later advancements in the Middle East and Europe. The
spread of gun powder across Asia from China is widely attributed to the
Mongols. One of the first examples of Europeans encountering gunpowder
and firearms is at the Battle of Mohi. At this battle the Mongols not only
used gunpowder in early Chinese firearms but in the earliest grenades as
well.

QUESTIONS

1. What’s the difference between gunpowder and black powder (if
any)?

2. Where was gunpowder used following the Chinese discovery
(countries, applications)?

3. How is gunpowder classified?

4. Why did gunpowder loose most of its applications nowadays?
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Text 2. Early history of gunpowder.

A major problem confronting the study of the early history of
gunpowder is ready access to sources close to the events described. Often
enough, the first records potentially describing use of gunpowder in warfare
were written several centuries after the fact, and may well have been
colored by the contemporary experiences of the chronicler. It is also
difficult to accurately translate original alchemy texts, especially medieval
Chinese texts which employ metaphor to describe unexplained phenomena,
into contemporary scientific language with its rigidly defined terminology.
The difficulty in translation has given rise to errors or loose interpretations
bordering on artistic licence.

Early writings potentially mentioning gunpowder are sometimes
marked by a linguistic process where old words acquired new meanings.
For instance, the Arabic word naft transitioned from denoting "naphta" to
denoting "gunpowder", and the Chinese word pao evolved from meaning
"catapult" to referring to "cannon". According to science and technology
historian Bert S. Hall: "It goes without saying, however, that historians bent
on special pleading, or simply with axes of their own to grind, can find rich
material in these terminological thickets."

QUESTIONS

1. What makes the early history of gunpowder so difficult to study?

2. What causes "errors or loose interpretations" in understanding
ancient texts? Could you give any examples?

3. Why does historian Bert S. Hall still sound optimistic?

Text 3. History of gunpowder: China.

Saltpeter was known to the Chinese by the mid-1st century AD and
there is strong evidence of the use of saltpeter and sulfur in various largely
medicinal combinations. A Chinese alchemical text dated 492 noted
saltpeter burnt with a purple flame, providing a practical and reliable means
of distinguishing it from other inorganic salts, thus enabling alchemists to
evaluate and compare purification techniques; the earliest Arabic and Latin
accounts of saltpeter purification are dated after 1200.

The first mention of a mixture resembling gunpowder appeared in
Taishang Guaizu Danjing Mijue by Qing Xuzi; it describes mixing six parts
sulfur to six parts saltpeter to one part birthwort herb (which would provide
carbon). The first reference to the incendiary properties of such mixtures is
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the passage of the Zhenyuan miaodao yaoliie, a Taoist text tentatively dated
to the mid-9th century AD: "Some have heated together sulfur, realgar and
saltpeter with honey; smoke and flames result, so that their hands and faces
have been burnt, and even the whole house where they were working
burned down."

The Chinese word for "gunpowder" is Chinese: ‘K Zj/‘K%&; pinyin:
hud yao /xuou yau/, which literally means "Fire Medicine"; however this
name only came into use some centuries after the mixture's discovery. By
the 9th century Taoist monks or alchemists searching for an elixir of
immortality had serendipitously stumbled upon gunpowder. The Chinese
wasted little time in applying gunpowder to the development of weapons,
and in the centuries that followed, they produced a variety of gunpowder
weapons, including flamethrowers, rockets, bombs, and land mines, before
inventing guns as a projectile weapon.

The Chinese "Wu Ching Tsung Yao" (Complete Essentials from the
Military Classics), written by Tseng Kung-Liang between 1040-1044,
provides encyclopedia references to a variety of mixtures which included
petrochemicals, as well as garlic and honey.

A slow match for flame throwing mechanisms using the siphon
principle and for fireworks and rockets are mentioned. The mixture
formulas in this book do not contain enough salpeter to create an explosive
however; being limited to at most 50% saltpeter, they produce an
incendiary. The Essentials was however written by a Song Dynasty court
bureaucrat, and there's little evidence that it had any immediate impact on
warfare; there is no mention of gunpowder use in the chronicles of the wars
against the Tanguts in the eleventh century, and China was otherwise
mostly at peace during this century. The first chronicled use of "fire spears"
(or "fire lances") is at the siege of De'an in 1132.

QUESTIONS

1. What was the first application of saltpeter and sulphur in China?

2. When were the incendiary properties of the mixture first
mentioned?

3. When and how did the Chinese alchemists discover gunpowder?

4. Name the gunpowder weapons, used in the medieval China.
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Text 3. History of gunpowder: Middle East.

The Arabs acquired knowledge of gunpowder sometime between
1240 and 1280, by which time Hasan al-Rammah had written, in Arabic,
recipes for gunpowder, instructions for the purification of saltpeter, and
descriptions of gunpowder incendiaries. Gunpowder arrived in the Middle
East, possibly through India, from China. This is implied by al-Rammah's
usage of "terms that suggested he derived his knowledge from Chinese
sources" and his references to saltpeter as "Chinese snow", fireworks as
"Chinese flowers" and rockets as "Chinese arrows". However, because al-
Rammah attributes his material to "his father and forefathers", al-Hassan
argues that gunpowder became prevalent in Syria and Egypt by "the end of
the twelfth century or the beginning of the thirteenth".

Al-Hassan claims that in the Battle of Ain Jalut of 1260, the
Mamluks used against the Mongols in "the first cannon in history"
gunpowder formula with near-identical ideal composition ratios for
explosive gunpowder. Other historians urge caution regarding claims of
Islamic firearms use in the 1204-1324 period as late medieval Arabic texts
used the same word for gunpowder, naft, that they used for an earlier
incendiary naptha. Khan claims that it was invading Mongols who
introduced gunpowder to the Islamic world and cites Mamluk antagonism
towards early musketeers in their infantry as an example of how gunpowder
weapons were not always met with open acceptance in the Middle East.
Similarly, the refusal of their Qizilbash forces to use firearms contributed to
the Safavid rout at Chaldiran in 1514.

The earliest surviving documentary evidence for the use of the hand
cannon, considered the oldest type of portable firearm and a forerunner of
the handgun, are from several Arabic manuscripts dated to the 14th century.
Al-Hassan argues that these are based on earlier originals and that they
report hand-held cannons being used by the Mamluks at the Battle of Ain
Jalut in 1260.

Hasan al-Rammah included 107 gunpowder recipes in his text al-
Furusiyyah wa al-Manasib al-Harbiyya (The Book of Military
Horsemanship and Ingenious War Devices), 22 of which are for rockets. If
one takes the median of 17 of these 22 compositions for rockets (75%
nitrates, 9.06% sulfur, and 15.94% carbon), it is nearly identical to the
modern reported ideal gunpowder recipe of 75% potassium nitrate, 10%
sulfur, and 15% carbon.

99



QUESTIONS

1. What are the evidences of the fact that knowledge of gunpowder
came to the Middle East from China?

2. What was the role of the Mongols in spreading gunpowder in the
Islamic world?

3. When did the first hand-held cannons appear in the Middle East?

4. Did the recipes of gunpowder, mentioned in the book by Hasan al-
Rammabh, vary from the modern reported ideal gunpowder recipe?

Text 4. History of gunpowder: Mainland Europe.

In Europe, one of first mentions of gunpowder use appears in a
passage found in Roger Bacon's Opus Maius and Opus Tertium in what has
been interpreted as being firecrackers. The most telling passage reads: "We
have an example of these things (that act on the senses) in [the sound and
fire of] that children's toy which is made in many [diverse] parts of the
world; i.e. a device no bigger than one's thumb.From the violence of that
salt called saltpetre [together with sulphur and willow charcoal, combined
into a powder] so horrible a sound is made by the bursting of a thing so
small, no more than a bit of parchment [containing it], that we find [the ear
assaulted by a noise] exceeding the roar of strong thunder, and a flash
brighter than the most brilliant lightning."

In early 20th century, British artillery officer Henry William Lovett
Hime proposed that another work tentatively attributed to Bacon, Epistola
de Secretis Operibus Artis et Naturae, et de Nullitate Magiae contained an
encrypted formula for gunpowder. This claim has been disputed by
historians of science including Lynn Thorndike, John Maxson Stillman and
George Sarton and by Bacon's editor Robert Steele, both in terms of
authenticity of the work, and with respect to the decryption method. In any
case, the formula claimed to have been decrypted (7:5:5
saltpeter:charcoal:sulphur) is not useful for firearms use or even
firecrackers, burning slowly and producing mostly smoke.

QUESTIONS
1. How did Roger Bacon describe "firecrackers"?What epithets and
comparisons did he use to describe the sound and the flash made by
gunpowder? What impressed you the most?
2. What was the formula for gunpowder encrypted in Bacons book
"Epistola..."?
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3. Was this formula good for making firecrackers and firearms,
according to some historians?

Text 5. Cannon forged in 1667 at the Fortin de La Galera, Nueva
Esparta, Venezuela.

The Liber Ignium, or Book of Fires, attributed to Marcus Graecus, is
a collection of incendiary recipes, including some gunpowder recipes.
Partington dates the gunpowder recipes to approximately 1300. One recipe
for "flying fire" (ingis volatilis) involves saltpetre, sulfur, and
colophonium, which, when inserted into a reed or hollow wood, "flies away
suddenly and burns up everything." Another recipe, for artificial "thunder",
specifies a mixture of one pound native sulfur, two pounds linden or willow
charcoal, and six pounds of saltpeter. Another specifies a 1:3:9 ratio.

Some of the gunpowder recipes of De Mirabilibus Mundi of Albertus
Magnus are identical to the recipes of the Liber Ignium, and according to
Partington, "may have been taken from that work, rather than conversely."
Partington suggests that some of the book may have been compiled by
Albert's students, "but since it is found in thirteenth century manuscripts, it
may well be by Albert." Albertus Magnus died in 1280.

A common German folk-tale is of the German priest/monk named
Berthold Schwarz who independently invented gunpowder, thus earning it
the German name Schwarzpulver or in English Schwarz's powder. Schwarz
is also German for black so this folk-tale, while likely containing elements
of truth, is considered problematic.

A major advance in manufacturing began in Europe in the late 14th
century when the safety and thoroughness of incorporation was improved
by wet grinding; liquid, such as distilled spirits or perhaps the urine of
wine-drinking bishops was added during the grinding-together of the
ingredients and the moist paste dried afterwards. (The principle of wet
mixing to prevent the separation of dry ingredients, invented for
gunpowder, is used today in the pharmaceutical industry.)

It was also discovered that if the paste was rolled into balls before
drying the resulting gunpowder absorbed less water from the air during
storage and traveled better. The balls were then crushed in a mortar by the
gunner immediately before use, with the old problem of uneven particle
size and packing causing unpredictable results.

If the right size particles were chosen, however, the result was a great
improvement in power. Forming the damp paste into corn-sized clumps by
hand or with the use of a sieve instead of larger balls produced a product

101



after drying that loaded much better, as each tiny piece provided its own
surrounding air space that allowed much more rapid combustion than a fine
powder. This "corned" gunpowder was from 30% to 300% more powerful.
An example is cited where 34 pounds of serpentine was needed to shoot a
47 pound ball, but only 18 pounds of corned powder. The optimum size of
the grain depended on its use; larger for large cannon, finer for small arms.

Larger cast cannon were easily muzzle-loaded with corned powder
using a long-handled ladle. Corned powder also retained the advantage of
low moisture absorption, as even tiny grains still had much less surface area
to attract water than a floury powder.

During this time, European manufacturers also began regularly
purifying saltpeter, using wood ashes containing potassium carbonate to
precipitate calcium from their dung liquor, and using ox blood, alum, and
slices of turnip to clarify the solution.

The art of gunpowder-making and metal-smelting and casting for
shot and cannon was closely held by skilled military tradesmen, who
formed guilds which collected dues, tested apprentices, and gave pensions.
"Fire workers" were also required to craft fireworks for celebrations of
victory or peace. During the Renaissance, two European schools of
pyrotechnic thought emerged, one in Italy and the other at Nuremberg,
Germany.

The Italian school of pyrotechnics emphasized elaborate fireworks,
and the German school stressed scientific advancement. Vannoccio
Biringuccio, born in 1480, was a member of the guild Fraternita di Santa
Barbara but broke with the tradition of secrecy by setting down everything
he knew in a book titled De la pirotechnia, written in vernacular. The first
printed book on either gunpowder or metalworking, it was published
posthumously in 1540, with 9 editions over 138 years, and also reprinted by
MIT Press in 1966. By the mid-17th century fireworks were used for
entertainment on an unprecedented scale in Europe, being popular even at
resorts and public gardens.

In 1774 Louis X VI ascended to the throne of France at age 20. After
he discovered that France was not self-sufficient in gunpowder, a
Gunpowder Administration was established; to head it, the lawyer Antoine
Lavoisier was appointed. Although from a bourgeois family, after his
degree in law Lavoisier became wealthy from a company set up to collect
taxes for the Crown; this allowed him to pursue experimental natural
science as a hobby.

Without access to cheap Indian saltpeter (controlled by the British),
for hundreds of years France had relied on saltpetermen with royal
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warrants, the droit de fouille or "right to dig", to seize nitrous-containing
soil and demolished walls of barnyards, without compensation to the
owners.

This caused farmers, the wealthy, or entire villages to bribe the
petermen and the associated bureaucracy to leave their buildings alone and
the saltpeter uncollected. Lavoisier instituted a crash program to increase
saltpeter production, revised (and later eliminated) the droit de fouille,
researched best refining and powder manufacturing methods, instituted
management and record-keeping, and established pricing that encouraged
private investment in works.

Although saltpeter from new Prussian-style putrefaction works had
not been produced yet (the process taking about 18 months), in only a year
France had gunpowder to export. A chief beneficiary of this surplus was the
American Revolution. By careful testing and adjusting the proportions and
grinding time, powder from mills such as at Essonne outside Paris became
the best in the world by 1788, and inexpensive.

QUESTIONS

1. What principle of gunpowder manufacturing in the medieval
Europe was borrowed by the modern pharmaceutical industry?

2. What were the advantages of "corn-sized" gunpowder compared
with that rolled into balls?

3. Do think that gunpowder-making in Europe was a respected deal?

4.What was the contribution of Antoine Lavoisier to the development
of saltpeter production in France?

5. Did France manage to export its gunpowder?

Text 6. British Isles.

Gunpowder production in Britain appears to have started in the mid
14th century AD with the aim of supplying The English Crown. Records
show that gunpowder was being made in England, in 1346, at the Tower of
London; a powder house existed at the Tower in 1461; and in 1515 three
King's gunpowder makers worked there. Gunpowder was also being made
or stored at other Royal castles, such as Portchester.

By the early 14th century, according to N.J.G. Pounds's study The
Medieval Castle in England and Wales, many English castles had been
deserted and others were crumbling. Their military significance faded
except on the borders. Gunpowder had made smaller castles useless.
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Henry VIII of England was short of gunpowder when he invaded
France in 1544 AD and England needed to import gunpowder via the port
of Antwerp.

The English Civil War, 1642-1645, led to an expansion of the
gunpowder industry, with the repeal of the Royal Patent in August
1641.Two British physicists, Andrew Noble and Frederick Abel, worked to
improve the properties of blackpowder during the late 19th century. This
formed the basis for the Noble-Abel gas equation for internal ballistics.

The introduction of smokeless powder in the late 19th century led to
a contraction of the gunpowder industry. After the end of World War I, the
majority of the United Kingdom gunpowder manufacturers merged into a
single company, "Explosives Trades limited"; and number of sites were
closed down, including those in Ireland. This company became Nobel
Industries Limited; and in 1926 became a founding member of Imperial
Chemical Industries. The Home Office removed gunpowder from its list of
Permitted Explosives; and shortly afterwards, on 31 December 1931, the
former Curtis & Harvey's Glynneath gunpowder factory at Pontneddfechan,
in Wales, closed down, and it was demolished by fire in 1932.

QUESTIONS

1. Where did the gunpowder production in Britain start?

2. What were the centers of gunpowder manufacturing?

3. What influenced the contraction of the gunpowder industry in the
late 19th century?

4. What led to the end of the gunpowder manufacturing in Britain in
the 20th century?

Text 7. Gunpowder manufacturing technology.

For the most powerful black powder meal, a wood charcoal is used.
The best wood for the purpose is Pacific willow, but others such as alder or
buckthorn can be used. In Great Britain between the 15th to 19th centuries
charcoal from alder buckthorn was greatly prized for gunpowder
manufacture; cottonwood was used by the American Confederate States.
The ingredients are reduced in particle size and mixed as intimately as
possible. Originally this was with a mortar-and-pestle or a similarly-
operating stamping-mill, using copper, bronze or other non-sparking
materials, until surplanted by the rotating ball mill principle with non-
sparking bronze or lead. Historically, a marble or limestone edge runner
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mill, running on a limestone bed was used in Great Britain; however, by the
mid 19th century AD this had changed to either an iron shod stone wheel or
a cast iron wheel running on an iron bed. The mix was dampened with
alcohol or water during grinding to prevent accidental ignition.

Around the late 14th century AD, European powdermakers first
began adding liquid during grinding to improve mixing, reduce dust, and
with it the risk of explosion. The powdermakers would then shape the
resulting paste of dampened gunpowder, known as mill cake, into corns, or
grains, to dry. Not only did corned powder keep better because of its
reduced surface area, gunners also found that it was more powerful and
easier to load into guns. Before long, powdermakers standardized the
process by forcing mill cake through sieves instead of corning powder by
hand.

The improvement was based on having a reduced surface area of a
higher density composition. At the beginning of the 19th century, density
was increased further by static pressing. Shoveling the damp mill cake into
a two-foot square box, this was placed beneath a screw press and reduced
to 1/2 its volume. "Presscake" had the hardness of slate; the dried slabs
were then broken with hammers or with rollers, and the granules sorted
with sieves into different grades. In the United States, Irenee du Pont, who
had learned the trade from Lavoisier, tumbled the dried grains in rotating
barrels to round the edges and increase its durability during shipping and
handling.

Another advance was the manufacture of kiln charcoal by distilling
wood in heated iron retorts instead of burning it in earthern pits; controlling
the temperature influenced the power and consistency of the finished
gunpowder. In 1863, in response to high prices for Indian saltpeter, DuPont
chemists developed a process using potash or mined potassium chloride to
convert plentiful Chilean sodium nitrate to potassium nitrate.

During the 18th century gunpowder factories became increasingly
dependent on mechanical energy. Despite mechanization, production
difficulties related to humidity control, especially during the pressing, were
still present in the late 19th century. A paper from 1885 laments that
"Gunpowder is such a nervous and sensitive spirit that in almost every
process of manufacture it changes under our hands as the weather changes."
Pressing times to the desired density could vary by factor of three
depending on the atmospheric humidity.
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QUESTIONS

1. What wood was mostly used in Great Britain and the USA for
producing charcoal?

2. What technologies were applied to reduce charcoal wood to
particles?

3.What for did powdermakers add liquid during grinding?

4. What were the advantages of "presscake"?

5. What did DuPont chemists undertake to reduce expenses on Indian
saltpeter?

6. Why was gunpowder considered to be "a nervous and sensitive
spirit"?

Text 8. Black powder composition and characteristics.

The term black powder was coined in the late 19th century,
primarily in the United States, to distinguish prior gunpowder formulations
from the new smokeless powders and semi-smokeless powders, in cases
where these are not referred to as cordite. Semi-smokeless powders
featured bulk volume properties that approximated black powder, but had
significantly reduced amounts of smoke and combustion products. One
difference between them is that the older black powder burns at nearly the
same rate in the open as when contained, while in smokeless powders the
burn rate accelerates more rapidly within a closed chamber, making for a
sharper rise in pressure which could rupture older weapons designed for
black powder. Smokeless powders ranged in colour from brownish tan to
yellow to white. Most of the bulk semi-smokeless powders ceased to be
manufactured in the 1920s.

Black powder is a granular mixture of a nitrate, typically potassium
nitrate (KNO3), which supplies oxygen for the reaction; charcoal, which
provides carbon and other fuel for the reaction, simplified as carbon
(C);sulfur (S), which, while also serving as a fuel, lowers the temperature
required to ignite the mixture, thereby increasing the rate of combustion.

Potassium nitrate is the most important ingredient in terms of both
bulk and function because the combustion process releases oxygen from the
potassium nitrate, promoting the rapid burning of the other ingredients. To
reduce the likelihood of accidental ignition by static electricity, the granules
of modern black powder are typically coated with graphite, which prevents
the build-up of electrostatic charge.

Charcoal does not consist of pure carbon; rather, it consists of
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partially pyrolyzed cellulose, in which the wood is not completely
decomposed. Carbon differs from charcoal. Whereas charcoal's
autoignition temperature is relatively low, carbon's is much greater. Thus, a
black powder composition containing pure carbon would burn similarly to
a match head, at best.

The current standard composition for the black powders that are
manufactured by pyrotechnicians was adopted as long ago as 1780.
Proportions by weight are 75% potassium nitrate (known as saltpeter or
saltpetre), 15% softwood charcoal, and 10% sulfur. These ratios have
varied over the centuries and by country, and can be altered somewhat
depending on the purpose of the powder. For instance, power grades of
black powder, unsuitable for use in firearms but adequate for blasting rock
in quarrying operations, is called blasting powder rather than gunpowder
with standard proportions of 70% nitrate, 14% charcoal, and 16% sulfur;
blasting powder may be made with the cheaper sodium nitrate substituted
for potassium nitrate and proportions may be as low as 40% nitrate, 30%
charcoal, and 30% sulfur.

In 1857 Lamont DuPont solved the main problem when using
cheaper sodium nitrate formulations when he patented DuPont "B" Blasting
powder; after manufacturing grains from press-cake in the usual way, the
powder was tumbled with graphite dust for 12 hours, forming a coating on
each grain which in this case reduced its ability to pick up moisture.

French war powder in 1879 used the ratio 75% saltpetre, 12.5%
charcoal, 12.5% sulfur. English war powder in 1879 used the ratio 75%
saltpetre, 15% charcoal, 10% sulfur. The British Congreve rockets used
62.4% saltpeter, 23.2% charcoal and 14.4% sulfur, but the British Mark VII
gunpowder was changed to 65% saltpeter, 20% charcoal and 15% sulfur.

The explanation for the wide variety in formulation relates to usage.
Powder used for rocketry can use a slower burn rate since it will accelerate
the projectile for a much longer period of time, whereas powders for use in
weapons such as flintlocks, caplocks or matchlocks need a higher burn rate
since they must accelerate the projectile in a much shorter distance.
Cannons usually used lower burn rate powders because most would burst if
higher burn rate powders are used.

QUESTIONS

1. Does black powder mean the same as gunpowder?
2. What is the difference between black powder and smokeless
powders?
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3. What are the ingredients of black powder and their current
standard ratio?

4. What problem did Lamont DuPont solve by patenting "B" Blasting
powder?

5. What are the types of black powder from the point of view of their
function, usage? How do these types depend on the burn rate?

Text 9. Serpentine.

The original dry-compounded powder used in fifteenth century
Europe was known as "Serpentine", either a reference to Satan or to a
common artillery piece that used it. The ingredients were ground together
with a mortar and pestle, perhaps for 24 hours, resulting in a fine flour.
Vibration during transportation could cause the components to separate
again, requiring remixing in the field. Also if the quality of the saltpeter
was low (for instance if it was contaminated with highly hygroscopic
calcium nitrate), or if the powder was simply old (due to the mildly
hygroscopic nature of potassium nitrate), in humid weather it would need to
be redried. The dust from "repairing" powder in the field was a major
hazard.

Loading cannon or bombards before the powdermaking advances of
the Renaissance was a skilled art. Fine powder loaded haphazardly or too
tightly would burn incompletely or too slowly. Typically, the breech-
loading powder chamber in the rear of the piece was filled only about half
full, the serpentine powder neither too compressed nor too loose, a wooden
bung pounded in to seal the chamber from the barrel when assembled, and
the projectile placed on that. A carefully determined empty space was
necessary for the charge to burn effectively. When the cannon was fired
through the touchhole, turbulence from the initial surface combustion
caused the rest of the powder to be rapidly exposed to the flame.

The advent of much more powerful and easy to use corned powder
changed this procedure, but serpentine was used with older guns into the
seventeenth century.

QUESTIONS

1. What is the meaning of "serpentine"? What is the origin of this
term?

2. What problems did the transportation and storage of
serpentinecause?
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3. What were the requirements to load the powder into a cannon
correctly?

Text 10. Corning.

In order for gunpowder to explode effectively, the combustible
mixture needs to be reduced to the smallest possible particle sizes as
intimately mixed with one another as possible. But once mixed, for better
results in a gun it was discovered that the final product should be in the
form of individual, dense, grains (originally the size of corn) which allow
the fire to spread quickly from grain to grain, much as straw or twigs
catches fire quicker than a pile of sawdust.

Primarily for safety reasons, size reduction and mixing is done while
the ingredients are damp, usually with water. After 1800, instead of
forming grains by hand or with sieves, the damp millcake was pressed in
molds to increase its density and extract the liquid, forming presscake. The
pressing took varying amounts of time, depending on conditions such as
atmospheric humidity. The hard, dense product was then broken again into
tiny pieces which were separated with sieves to have a uniform product for
each purpose; coarse powders were used for cannons, finer grained
powders for muskets, and the finest for small hand guns and priming.

Inappropriately fine-grained powder often caused cannons to burst
before the projectile could move down the barrel, due to the high initial
spike in pressure. Mammoth powder with large grains made for Rodman's
15-inch cannon reduced the pressure to only 20 percent as high as ordinary
cannon powder would have produced. In the mid-nineteenth century,
measurements were made determining that the burning rate within a grain
of black powder (or a tightly packed mass) is about 0.20 fps, while the rate
of ignition propagation from grain to grain is around 30 fps, over two
orders of magnitude faster.

QUESTIONS
1. What was the effect of reducing gunpowder to the size of corns?

2. Why did the gunpowder ingredients undergo pressing?
3. What caused bursting of cannons?
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Text 11. Sulfur-free gunpowder.

The development of smokeless powders, such as Cordite, in the late
19th century created the need for a spark-sensitive priming charge, such as
gunpowder. However, the sulfur content of traditional gunpowders caused
corrosion problems with Cordite Mk I and this led to the introduction of a
range of sulfur-free gunpowders, of varying grain sizes. They typically
contain 70.5 parts of saltpetre and 29.5 parts of charcoal. Like black
powder, they were produced in different grain sizes. In United Kingdom,
the finest grain was known as sulfur-free mealed powder (SMP). Coarser
grains were numbered as sulfur-free gunpowder (SFG n): 'SFG 12', 'SFG
20", 'SFG 40' and 'SFG 90', for example; where the number represents the
smallest BSS sieve mesh size on which no grains were retained.

The main purpose of sulfur in gunpowder is to decrease the ignition
temperature. A sample reaction for sulfur-free gunpowder would be

4 KNO3 + C7Hgo —3 K2C03 +4 C02 +2 Hzo +3 N,.

Combustion characteristics

A simple, commonly cited, chemical equation for the combustion of
black powder is

2KNO;+S+3C— K,S+N,+3CO,.

A balanced, but still simplified, equation is

1OKNO3+3S+8C—>2K2CO3+3KzSO4+6C02+5N2.

Although charcoal's chemical formula varies, it can be best summed
up by its empirical formula: C;H,O.

An even more accurate equation of the decomposition of regular
black powder with the use of sulfur can be described as:

4 KNO; +CHIO+2S —-2K,S+4CO,+3CO+2H,0+2N,.

Black powder without the use of sulfur:

6 KNO3 + C7H4O —3 K2C03 + C02 +6CO+2 H20 +2 Ns.

The burning of gunpowder does not take place as a single reaction,
however, and the byproducts are not easily predicted. One study's results
showed that it produced (in order of descending quantities) 55.91% solid
products: potassium carbonate, potassium sulfate, potassium sulfide, sulfur,
potassium nitrate, potassium thiocyanate, carbon, ammonium carbonate and
42.98% gaseous products: carbon dioxide, nitrogen, carbon monoxide,
hydrogen sulfide, hydrogen, methane, 1.11% water.

Black powder made with less-expensive and more plentiful sodium
nitrate (in appropriate proportions) works just as well but is more
hygroscopic than powders made from potassium nitrate - popularly known
as saltpeter. Because corned black powder grains made with saltpeter are
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less affected by moisture in the air, they can be stored unsealed without
degradation by humidity. Muzzleloaders have been known to fire after
hanging on a wall for decades in a loaded state, provided they remained
dry. By contrast, black powder made with sodium nitrate must be kept
sealed to remain stable.

Gunpowder contains 3 megajoules per kilogram, and contains its own
oxidant. For comparison, the energy density of TNT is 4.7 megajoules per
kilogram, and the energy density of gasoline is 47.2 megajoules per
kilogram. Gun powder is a low explosive and as such it cannot detonate;
rather it deflagrates.

QUESTIONS

1. What is the role of sulfur in gunpowder?

2. What are possible byproducts of gunpowder burning?

3. What alternative ingredient of gunpowder possesses better
characteristics for keeping (storage)?

4. Why is gunpowder not used for detonation?

12.TEXTS FOR WORKING
IN THE INTERNET

The following texts are taken from the websites of the famous
information agencies - Euronews and BBC. So you have the possibility to
study the terms of «Energy intensive materials: explosives» and their usage
in the frames of a relatively new genre for you - publicistics. Most of the
texts are accompanied with report clips. Clicking on the site references to
the articles below you can master your skills of auding and reading.

Bomb-proof textiles take off

http://www.euronews.com/2011/01/25/bomb-proof-textiles-take-
off/

Aviation safety is a worldwide concern. European researchers want
to prevent further catastrophes with the help of textiles tested in explosive
ways. At a British research centre experiments are being conducted into the
effects of bomb blasts.

Researchers have developed a textile container designed to prevent
the effects of small bombs hidden inside luggage which is then carried in
aircraft cargo holds.
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Donato Zangani, coordinator of the “Fly-Bag” project explains: “In
our first test we want to measure how effective our prototype is in
containing the explosion and the fragments it will emit, along with the
subsequent expansion of gases.”

“The container has been constructed with a combination of different
layers of technical textiles,” said Donato Zangani. “Each has its own
characteristics. Some textiles have been positioned in different places to
withstand the penetration of fragments flying out during the explosion.
Some other textiles have been designed to be able to expand in a controlled
way so the container can stretch without tearing itself apart.

“Besides that, we have produced an internal coating with two aims.
The first is to contain the gases generated during the explosion. The second
is to strengthen the resistance of the whole structure, so that the coating
becomes a sort of flexible composite inside the container.”

Damaged luggage is then taken out of the Fly-Bag and new baggage
put inside for the next test in which the amount of explosive has been
increased by 50 percent. But again the bag holds tight.

Civil engineer Tord Gustafsson describes the test: “The explosion
inside the luggage raises the whole container up in the air. And then comes
the (gas) pressure from the explosion and blows the container up. The
luggage falls down again inside the container. And the air pressure that has
blown up the container leaks out. A small fire starts inside the luggage.
Some smoke comes out through the zip. But this will just be for a very
short while because inside the bag there is almost no oxygen, so the
luggage is not burning for long at all.”

Researchers say the successful testing is a first step to ensuring that
bomb-proof textiles could soon really improve aviation safety in our
increasingly crowded skies.

Comet headed to Mars in 2014, impact possible
http://www.euronews.com/2013/03/05/xyz-comet-headed-to-
mars-in-2014-impact-possible/

Asteroid hunters and astronomers have recently discovered a comet,
named C/2013 A1 (Siding Spring), which is expected to whizz past Mars in
October 2014.

According to calculations by the Catalina Sky Survey based at the
University of Arizona, it could miss the Red Planet by a mere 100,000
kilometres. On the intergalactic scale, 100,000 kms is a very close shave.
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Given the short distance, Mars could even pass right through the
cloud of gas and material — or coma — around the core, or nucleus, of the
comet which is thought to be several hundred kilometres across. As a
result, Mars would be bombarded by debris from the coma of C/2013 Al,
creating heavy meteor showers.

It is possible, albeit highly unlikely, that the orbit of the nucleus may
be changed enough for it to cross Mars’ path and hit the planet. The
consequences would be dramatic: the nucleus is estimated to be between
15km to 50km wide, and impact with the Red Planet could reach a speed of
about 55km/s (more than 193,000 km per hour).

According to a rough calculation, it could be an explosive yield of
roughly one million billion tons of TNT exploding, an explosion about 25
million times larger than the largest nuclear weapon ever tested on Earth.
And it could be an intergalactic firework show that is out of this world.

Croatia researchers work on getting honey bees to hunt for
landmines

http://www.euronews.com/2013/05/23/croatia-researchers-work-
on-getting-honey-bees-to-hunt-for-landmines/

Croatian officials estimate that since the beginning of the Balkan
Wars in 1991, 2,500 people have been killed by landmines. During the
four-year conflict, 90,000 landmines were randomly planted all over the
country.

Zagreb University has been working on a technique to find
unexploded landmines using bees. The honey-making winged insects are
trained to find TNT, or trinitrotoluene, a powerful explosive mix.

“The experiment is to condition our bees on the smell of TNT. We
put the reward in the centre of this scent. We use a sugar solution as a
reward to condition the bees that they can find food just in the middle of the
TNT scent,” explained Zagreb University professor Nikola Kezic.

The idea is that the bees’ keen sense of smell soon associates the
smell of explosives with the scent of food.

So far, the technique has proved successful, but the problem is in
training a colony of thousands of bees. Developers hope to master this,
eventually providing a cheap and easily available resource for de-mining
teams all over the Balkans.

'""Pipe organ'' plays above the Sun

http://news.bbc.co.uk/go/pr/fr/-/2/hi/science/nature/6574059.stm
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Solar explosions called micro-flares generate sound booms which are
then propagated along the coronal loops.

These "coronal loops" carry acoustic waves in much the same way
that sound is carried through a pipe organ.

The corona is an atmosphere of hot, electrically-charged gas - or
plasma - that surrounds the Sun. The temperature of the corona should drop
the further one moves from the Sun.

But, in fact, the coronal temperature is up to 300 times hotter than the
Sun's visible surface, or photosphere. And no one can explain why.

Solar explosions can release energy equivalent to millions of
hydrogen bombs.

These blasts can send immensely powerful acoustic waves hurtling
through the loops at tens of kilometres per second, creating cosmic "organ
music".

Studying how plasma was heated to such high temperatures in
coronal loops could speed up the technological development of industrial-
scale nuclear fusion on Earth.

Nuclear fusion is the same process which powers the Sun and other
stars. Unlike the burning of fossil fuels, fusion reactions produce no carbon
dioxide, the greenhouse gas blamed by scientists for warming the planet.

Fusion works on the principle that energy can be released by forcing
together atomic nuclei rather than by splitting them, as in the case of the
fission reactions that drive existing nuclear power stations.

Russia loses $200 mln satellites as launch ends in flames
http://www.euronews.com/2013/07/02/russian-rocket-crashes-
after-launch-in-baikonur-video/

A Russian rocket carrying three navigation satellites worth around
$200 million crashed shortly after lift-off from the Russian-leased Baikonur
launch facility in Kazakhstan after its engines suddenly switched off.

The accident led to a large spill of heptyl, a highly toxic rocket
propellant, but there were no reports of casualties or of any immediate
threat to nearby settlements.

The rocket contained 172 tonnes of highly toxic heptyl propellant.

Talgat Musabayev, head of Kazakhstan’s space agency Kazcosmos,
said nitric oxide — a product of burning heptyl — was much less toxic for
humans. He said it was raining in the area, so toxic clouds would probably
not reach the town of Baikonur some 60 km away.
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Whatever happened to kids' chemistry sets?
By Alex HudsonBBC News
http://www.bbc.co.uk/news/magazine-19050342

The first chemistry sets for children included dangerous substances
like uranium dust and sodium cyanide, but all that has changed.

Talk to people of a certain age about chemistry sets and a nostalgic
glaze comes over their eyes. Stories of creating explosions in garden sheds
and burning holes in tables are told and childhood is remembered as a
mischievous adventure.

Portable chemistry sets were first used in the 18th century but it took
more than 100 years before they became popular with children, partly
prompted by a desire to recreate the coloured puffs of smoke used by
CONjurors.

By the 1920s and 30s children had access to substances which would
raise eyebrows in today's more safety-conscious times. Most will know
cyanide as a deadly poison, but one of its main applications is in gold
mining. It can make gold dissolve into water. Some chemistry sets of
bygone ages even offered instructions and materials to be able to blow
glass at high temperatures.

"You are letting a 12-year-old blow glass, there was uranium dust
with a spinthariscope where you could see the radiation waves," says Rosie
Cook, assistant curator at the Chemical Heritage Foundation. "By today's
standards, they're terribly dangerous but they're fascinating nonetheless."

So what happened to the kits that were able to create the experiments
that adults today so fondly remember? "Very often now, health and safety
is used an excuse by schools, for example, not to do chemistry," says
chemist Prof Martyn Poliakoff, of the University of Nottingham. "Not that
it's dangerous necessarily but it's cheaper not to do the experiments."

Chemistry sets started a sales decline in the 1970s, both Al-Gailani
and Cook note. By the 1980s they had lost their mainstream appeal. But is
it really a case of health and safety gone mad?

In the 1950s, booklets offered lists of instructions like "how to make
an explosive mixture". Now, even mildly explosive chemicals have been
removed.

The decline in the sale of kids' chemistry set was mirrored by a shift
away from science as a career. Parents instead pushed their children
towards finance, the law and the like.
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But sales of kits are increasing again. Internet retailer Discover This
reported strong sales for chemistry sets and microscopes in 2011. It said
that parents were looking for toys with an educational value.

At the same time, university application service Ucas has reported a
40% increase in the number of acceptances to chemistry courses at UK
universities from 2003 to 2010.

And, with a little advice and supervision, the chemists of the future
can play in relative safety.

"Don't lick it, don't eat it, don't sniff it, they are pretty good rules to
live by in general," says Cook.

Etymology of Explosives

Online Etymology Dictionary

http://www.etymonline.com/index.php ?term=explode

explode (v.)

1530s, "to reject with scorn," from Latin explodere "drive out or off
by clapping, hiss off, hoot off," originally theatrical, "to drive an actor off
the stage by making noise," hence "drive out, reject" (a sense surviving in
an exploded theory), from ex- "out" (see ex-) + plaudere "to clap the hands,
applaud,” of uncertain origin. Athenian audiences were highly
demonstrative. clapping and shouting approval, stamping, hissing, and
hooting for disapproval. The Romans seem to have done likewise.

At the close of the performance of a comedy in the Roman theatre
one of the actors dismissed the audience, with a request for their
approbation, the expression being usually plaudite, vos plaudite, or vos
valete et plaudite. [William Smith, "A First Latin Reading Book," 1890]

English used it to mean "drive out with violence and sudden noise"
(1650s), later, "go off with a loud noise" (American English, 1790); sense
of "to burst with destructive force" is first recorded 1882; of population,
1959. Related: Exploded; exploding.

http://www.etymonline.com/index.php?allowed _in frame=0&search
=explosive&searchmode=none

explosive (adj.)

1660s, "tending to explode," from Latin explos- (past participle stem
of explodere; see explosion) + -ive.As a noun, from 1874.Related:
Explosives.

primer (n.2)
"explosive cap," 1819, agent noun from prime (v.).
plosive (n.)
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type of consonantal sound, 1899, from explosive. As an adjective
from 1909.

propellant (n.)

less-etymological, but more usual, spelling of propellent; 1881 as a
firearm explosive; 1919 as "fuel for a rocket engine."

mine (n.2)

explosive device, by 1850, from mine (v.2).

volcanic (adj.)

1774, from French volcanique (see volcano). Figurative sense of
"prone to explosive activity" is attested from 1854.

big bang

hypothetical explosive beginning of the universe, developed from the
work of Monsignor Georges Henri Joseph Edouard Lemaitre and George
Gamow, the name first attested 1950 (said to have been used orally 1949)
by British astronomer Fred Hoyle (1915-2001) in an attempt to explain the
idea in laymen's terms.

cordite (n.)

smokeless explosive, 1889, from cord + -ite (2); so called for its
"curiously string-like appearance” in the words of a newspaper of the day.

warhead (n.)

1898, "explosive part of a torpedo,” from war + head (n.).Later
transferred to any missile (1944).

tamp (v.)

1819, "to fill (a hole containing an explosive) with dirt or clay before
blasting," a workmen's word, perhaps a back-formation from tampion, that
word being mistaken as a present participle (*tamping).

megaton (n.)

unit of explosive power equal to one million tons of TNT, 1952, from
mega- + ton. Related: Megatonnage.

sputter (v.)

1590s, "to spit with explosive sounds," cognate with Dutch sputteren,
West Frisian sputterje (see spout). Related: Sputtered; sputtering. The noun
is attested from 1670s.

torpedo (n.)

1520s, "electric ray," from Latin torpedo, originally "numbness"
(from the effect of being jolted by the ray's electric discharges), from
torpere "be numb" (see torpor). The sense of "explosive device used to
blow up enemy ships" is first recorded 1776, as a floating mine; the self-
propelled version is from 1860s.

nitroglycerine (n.)
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alsonitroglycerin, "explosive oily liquid," 1857, from nitro- +
glycerin. So called either because it was obtained by treating glycerine with
nitric and sulfuric acids or because it is essentially a nitrate (glyceryl
trinitrate).

hand-grenade (n.)

1660s, from hand (n.) + grenade, which at that time referred to any
explosive missile.

pop (n.1)

"a hit with an explosive sound," c.1400, of imitative origin. Meaning
"flavored carbonated beverage" is from 1812.

A new manufactory of a nectar, between soda-water and ginger-beer,
and called pop, because 'pop goes the cork’ when it is drawn. [Southey,
letter, 1812]

Sense of "ice cream on a stick” is from 1923 (see popsicle). Meaning
"the (brief) time of a 'pop™ is from 1530s. Pop goes the weasel, a country
dance, was popular 1850s in school yards, with organ grinders, at court
balls, etc.

grenade (n.)

"small explosive shell," 1590s, earlier "pomegranate" (1520s), from
Middle French grenade "pomegranate" (16c.), earlier grenate (12c.), from
Old French pomegrenate (influenced by Spanish granada); so called
because the many-seeded fruit suggested the powder-filled, fragmenting
bomb, or from similarities of shape. See pomegranate.

cyber

as an element in word formation, ultimately from cybernetics (q.v.).
It enjoyed explosive use with the rise of the Internet early 1990s. One
researcher (Nagel) counted 104 words formed from it by 1994. Cyberpunk
(by 1986) and cyberspace were among the earliest.

Cyber is such a perfect prefix. Because nobody has any idea what it
means, it can be grafted onto any old word to make it seem new, cool -- and
therefore strange, spooky. ["New York" magazine, Dec. 23, 1996].As a
stand-alone, it is attested by 1998 as short for cybersex (which is attested
by 1995).

fuse (n.)

"combustible cord or tube for lighting an explosive device," also
fuze, 1640s, from Italian fuso "spindle" (so called because the originals
were long, thin tubes filled with gunpowder), from Latin fusus "spindle," of
uncertain origin. Influenced by French fusée "spindleful of hemp fiber,"
and obsolete English fusee "musket fired by a fuse." Meaning "device that
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breaks an electrical circuit" first recorded 1884, so named for its shape, but
erroneously attributed to fuse (v.) because it melts.

plastic (adj.)

1630s, "capable of shaping or molding," from Latin plasticus, from
Greek plastikos "able to be molded, pertaining to molding, fit for molding,"
also in reference to the arts, from plastos "molded, formed," verbal
adjective from plassein "to mold" (see plasma). Surgical sense of
"remedying a deficiency of structure" is first recorded 1839 (in plastic
surgery). Meaning "made of plastic" is from 1909. Picked up in
counterculture slang with meaning "false, superficial" (1963). Plastic
explosive (n.) attested from 1894.

blow job (n.)

also blowjob, 1961, from blow + job. Exactly which blow is meant is
the subject of some debate; the word might have begun as a euphemism for
suck (thus from blow (v.1)), or it might refer to the explosive climax of an
orgasm (thus blow (v.2)). Unlike much sex slang, its date of origin
probably is pretty close to the date it first is attested in print: as recently as
the early 1950s, military pilots could innocently talk of their jet planes as
blow jobs according to the "Thesaurus of American Slang." Cf. blow (v.1).

bomb (n.)

1580s, from French bombe, from Italian bomba, probably from Latin
bombus "a deep, hollow noise; a buzzing or booming sound," from Greek
bombos "deep and hollow sound," echoic. Originally of mortar shells, etc.;
modern sense of "explosive device placed by hand or dropped from
airplane" is 1909. Meaning "old car" is from 1953. Meaning "success" is
from 1954 (late 1990s slang the bomb "the best" is probably a fresh
formation); opposite sense of "a failure" is from 1963. The bomb "atomic
bomb" is from 1945.

bikini (n.)

"low-waisted two-piece women's bathing suit,” 1948, from French
coinage, 1947, named for U.S. A-bomb test of June 1946 on Bikini,
Marshall Islands atoll, locally Pikinni and said to derive from pik "surface"
and ni "coconut," but this is uncertain. Various explanations for the
swimsuit name have been suggested, none convincingly, the best being an
analogy of the explosive force of the bomb and the impact of the bathing
suit style on men's libidos (cf. ¢.1900 British slang assassin "an ornamental
bow worn on the female breast," so called because it was very "killing").

Bikini, ce mot cinglant comme 1'explosion méme ... correspondant au
niveau du vétement de plage a on anéantissement de la surface vétue; a une
minimisation extréme de la pudeur. [Le Monde, 1947]
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As a style of scanty briefs, from 1960. Variant trikini (1967), with
separate bra cups held on by Velcro, falsely presumes a compound in bi-.
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HNPUIOXEHUE.
ABapuiiHble CHTHAJIBI H 3HAKH ONIACHOCTH

Explosive and Chemical Safety

Division 4.1 Divigion 4.2 Divigion 4.3

Symbols for transport of dangerous goods by road. Based on the °
Transport of Dangerous Goods (Recommendations Prepared by the United
Nations Committee of Experts on the Transport of Dangerous Goods)’,
United Nations, New York, USA

Classes of Hazard Division

Class 1Hazard Division (HD)

HD 1.1 Mass explosion and blast hazard.

HD 1.2 Major projection hazard.

HD 1.3 Mass fire and heat radiation hazard.

HD 1.4 Only moderate fi re hazard.

** HD 1.5 Extremely insensitive detonating substances.

* * HD 1.6 Articles containing extremely insensitive detonating
substances.
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Prncipal Radoactive Consant

Principal Radicactive Canlent.....
Activity of Contants. ... Cures

Activity of Cartents.., Curies
Transport Indax

Primcgal Radioacines Conbent.
Activity of Cantants.. . Curiss
Traneport Indax
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Hazard Division 1.1 Comprises items which have a mass explosion
hazard. The major hazards of this division are blast, high velocity
projections and flame; the explosion results in severe structural damage, the
severity and range being determined by the quantity of explosives involved.
There may be a risk from heavy debris propelled from the structure in
which the explosion occurs or from the crater.

Examples Initiators, high explosives, mines, 120 mm ammunition,
HE shells.

Hazard Division 1.2 Comprises items which have a projection
hazard with minor explosion effects but not a mass explosion hazard. Items
burn and explode progressively, a few at a time. A considerable number of
fragments, firebrands and unexploded items may be projected. Some of
these may explode on impact and cause fire or explosion. Blast effects are
limited to the immediate vicinity.

Examples 81 mm ammunition, 106 mm RCL, grenades

Hazard Division 1.3 Consists of items which have a mass fire hazard
and either a minor blast hazard or a minor projection hazard or both, but not
a mass explosion hazard. Some items burn with great violence and intense
heat, emitting considerable thermal radiation whereas others burn
sporadically. They may form dangerous fragments. The firebrands and
burning containers may be projected.

Examples Propellants and propellant charges.

Hazard Division 1.4 Consists of items which present no significant
hazard and includes items which are primarily a moderate fire hazard. They
do not contribute excessively to a fire. The effects are largely confined to
the package. No fragments of appreciable size or range are expected. An
external fire does not cause the simultaneous explosion of the total contents
of a package of such items.

Examples Small arms ammunition, caps, fireworks.

Classes 4, 5 and 6 have been sub - divided:

Class 4 Inflammable solids, substances liable to spontaneous
combustion, substances which on contact with water emit inflammable
gases.

HD 4.1 Inflammable solids.

HD 4.2 Substances liable to spontaneous combustion.

HD 4.3 Substances which on contact with water emit inflammable
gases.

Class 5 Oxidizing substances, organic peroxides
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HD 5.1 Oxidizing substances.
HD 5.2 Organic peroxides.

Class 6 Poisonous (toxic) and infectious substances
HD 6.1 Poisonous (toxic) substances.
HD 6.2 Infectious substances.

Fire Divisions

To facilitate fire fighting, explosives and ammunition are divided into
four Fire Divisions according to their behavior when involved in a fire and
the action to be taken in dealing with such fires. The Fire Divisions are
synonymous with the UN Hazard Divisions 1.1 to 1.4 and the hazard
decreases with the ascending Fire Division, as described below:

1) Fire Division 1: These explosives are susceptible to explosion ‘en
masse’. The explosion may result in severe structural damage, the severity
and range being determined by the quantity of high explosive involved.
There may be a risk from heavy debris being propelled from the structure in
which the explosion occurs. Possibility of a major hazard to the nearby
surrounding area is also there due to the blast, flame and high speed
fragments.

2) Fire Division 2: These explosives do not explode ‘en masse’ but
have projection hazard and minor explosion effects. These may be exposed
to fire for some time before exploding. Although the risk of mass explosion
is not involved, small sporadic explosions may occur with increasing
frequency as the fire takes hold. These burn and explode progressively a
few at a time, coupled with a fragment hazard. A considerable number of
small and large hot fragments, firebrands, unexploded and self - propelled
items may be projected, some of these may explode on impact and
propagate fire or explosion. Blast effects are limited. These explosions may
give rise to toxic and corrosive hazard.

3) Fire Division 3: This Fire Division consists of low explosives,
that is, solid and liquid propellants. When under fire, these explosives pose
serious mass fire hazard with minor explosion or no explosion. These
would not explode ‘en masse’.

These are readily ignited and burn fiercely emitting intense heat and
thermal radiation over a wide area but may or may not explode. These may
give rise to dense smoke with toxic effects during burning, in some
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instances. These are entirely free from explosion. These items do not form
dangerous fragments. Firebrands and burning containers may be thrown
around.

4) Fire Division 4: These explosives present no significant explosion
hazard but have a moderate fire hazard. The effects of fire are usually
confined within the package. An external fire would not cause mass
explosion of a package of such items. There could be toxic substances in
them which may evolve toxic fumes on burning.

Each of the four fire divisions is indicated by a distinctive symbol in
order to be recognized by fire - fighting personnel approaching a scene of
fire. The color of all four symbols is ‘orange’ in accordance with the color
code of UN for

Class 1 (Explosives and Ammunition) and the numbers are painted in
black so that these symbols can be identified from a long range, the
symbols differ in shape as follows.
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Fire Division Shape
1 Octagon

2 Cross

3 Inverted Triangle
4 Diamond
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