@ HEREHE +—5 EXREAUEH

sEEUmE B

YEJIN ZHUANYE YINGYU
(5 2hR)

¥ & FEEE
BlEsHm TEE BT




- 014062151 TF

02-2

HTREFERA "+—A BERAMRKNKS

HE %l %if

(5 2 hi)

¥ & EAAR
Al E% T&E%H AR5

& =
oA T b oW O R |
2014 Tr/e27¢

1ft 1749206



HERE

AR I B R R S BB RSO TR S 10— S bt . 4
ES RS L, T R G eRG S R, MEEE, £
PRI AR A KR TERG . AT AR & LSBT 24 RE
MR L IGERA AR, B R % L SGE N AR

AR SRR L4 % L SGHESA, AT b TR R %
T, SR T B SNER B,

B HERS B (CIP) #ii7

BERWITE/ R AR T H . —2 . —dbst. e
A, 2014.6

WEHEHE “T—1" BEFREHR A

ISBN 978-7-5024-6584-1

[.OW 0.OF- I OKRSELIV—HEE—E%
FR—H M V. OH31

ﬂPliilFﬁZiKEH%"iﬁ CIP % #i4% 7 (2014 ) 45 083384 =

o AN R

oo hb dEsUEEE R #E R P LA 39 5, HR4d 100009

H, W (010)64027926 i 7544 yjcbs@ cnmip. com. cn

g £ OB ER%GE B W ORRET AMRa

TR & OB FEEH FEEL

ISBN 978-7-5024-6584-1

08 Tk At R AT S HUBT A5 44 = I i7 XU BRI 1T 45 BR2S =1 Ep I

2008 4E2 A% 1 [z, 2014 46 A% 2 ki, 2014 4E 6 A4 1 ENRI

787mm x 1092mm  1/16; 16.5 EI5k; 395 F5; 252 71

36. 00 G

AT HARAT IR TR IE : (010) 64027932 #3755 44 : tougao @ cnmip. com. cn

RETWHRMEZITE HEiE:(010)64044283 {5 E . (010)64027893

AEBE Mk L RFEMNFEKE 46 S(100010) FHiF: (010)65289081 ( 3L E)
(A0 BBl Ak o) {1, Axth R ATHB 1 FTaE )



2 WRAIS

(BeHIkiE) A 2008 Fhmdk, AR%M, ERAM, Tigk, 712
HFEHSE, AR TLRAALERRAAFT L ANIFF, ATELREZFR
LHEFHRE, BIFHREAEZGTER, HELERGFE | RAEA K LA
L, BT HELEELFENGRILAS, F55F 1 RFITTHITRTE,

AP HEGRRELZSR, REY. AARREIN EZH, BARRHEH LA
B1~T32AREARLE, $8~10, 12, 17, 18 LR EHHE, % 11
PamLEeEE, $ 13, 14, 19, 20 £ LW MESE, $ 15, 16 LT H 485
EmE,

EABHEIBTAF TREGRASMIXTH, BETHEFRATE,
FiTe oo shfeds 5, A—FRTHENHE, -

W TF%HF KPR, BPREZL, RiFkEMitigE,

% H
2014 4£ 3



E1RAES

(Bt LkiE) RALEAFTLFAFIN L LAMIRZ —, MELK
— R e o B S50 RBT R R, R RASMERATR A, TRIT LG R
WEARDSCRABLEELFAEY —REZHEE,

APAZFHTRARLE “+— 57 ARHM, THBEEIERZEFHFTA
FHIER B AN, REAN AR AR ERERRBEEN, 23 F 18 A4
PR, ABBE TS EE, ACEREREE. M RI = AF &, ZHH
Fub, TARERZ AT G, AR AEEE, REEEFIER ARG % T A,
T E ik A, AF K4 E

ABMGHFERL: (1) RERLZATE, BHAZZTEEAR, A4H
IMEEAEF I LRBEANT, HARFTEA4T MG LEEMH, AN LET
HEEEHFIBR T T AORFER, ALF], FARRTUAREFTELR
FAF A A, AEAL ML, RAKE kesir, @ BLTAEEAREE
HEEHIT, N R LRLE L EFEEFOEARER, (2) ZEXREHED
%, REEHRREAEN, BMEFEAHRETTRENETE, IERABGASE
L5 AR —FM, IAA THFABETIEPBEIR, X, BmG%T, THER
5, HARikEN., 3) AEXMHAKRELER, RTFAALTEI, ATHFRFAL
AEFT, A#MBERETAFER, ELAFERTRBET RLE 5 o o3
) RE, RRAR THRIFEERALKFESD, XTETFEGEHTN,
RFFAHEFT, 2—FTESPRZEEFALERS,

AP HEGRIEETIS, TEHEEINEIL, AP 1~7T 2L HEGEAS
B, $8.9.10, 12, 15, 16 £AMFTEHHE, F 11 FLhGEEE,
13, 14, 17, 18 A HWMKERAE S,

AP EpEIRPHRINTHASRATHNY, HHEERETRENGHE,

W TFREKRFAR, BPHREZIL, FEEHRIFIRE,

% H
2007 4£ 11 A



T

CE Y LUEE §

B &
SR TR (BiT4)
DS S A ] i
S B SEDOR i £ ) B S E AE
WA M
WERIA 2 I (26 4 [ (AR
hE SRR E (AR
PGS TZ¥ (WA &6 ) (ABHEMBH)
e TR (AREH)
WERRSRIE (ARHEM)
A RSB0 (5 3 M) (ARHEM B )
WA o (RERIY) (58 3 i)
T OMESR B (AR )
LM (5 2 ) (AR
G JE E TN THEE (55 2 W) (ARH#)
haB (56 2 ) (AR
1HERHIEE MR ERE (A RHE)
8 TRLLIEE (AREH)
&R SUE SR (A BHEH )
PRI T T RERHE S (AR )
BB S TR R JGER L (AR

LV JGEH AR S TR (AR )

he (IR T8

Begs SERAE A7 (R B T M)
HRERBOR (R B & R ALEH )
SRR R RAAE PR (R R R k)
R T2 R & (R L8

R L2 R (R L8
FPR RS (R T k)
Ferr R S (R ERR T 8
EEF IR S (R T8
PR R RS (R AR L B
LR R R S R (R IR L )

BEeAT L2 58E (R 2 1) (R L EAEM)

£ &
B3k 2]
F 35
E R
TEEEFL
* A b
FXA
A% H
A K
BHER
A —
EX 3
R+
FAK
%) =
A
F #
T
EX; 34
PUE S
% &
FFE
EHA
FFE
F BLAE
# e 2
e 2
&6 R
F R
R 3
BRE %
B

EfHr (o)
138. 00
65. 00
68. 00
80. 00
82.00
65. 00
49. 00
35.00
30.00
49. 00
60. 00
39.00
38.00
29. 00
56. 00
45.00
26. 00
28.00
29.00
39.00
26. 00
36. 00
29.00
29. 00
35.00
49. 00
49. 00
49. 00
39.00
39. 00
38.00
39. 00

£ 49. 00



Contents

Unit 1 From the History of Ironmaking and Steelmaking  -----covoeveeeieenini. 1
Pan I Reading and Comprehension ............................................................... l
Part [ Translation Training

T IR AR B e 6
Part ]]I EXEICISES #+rcreeesesecerarereratecetsaesessassasscecssocssssesssscssscssssssssscsssassscssnsnans 7

Unit 2 Raw Materials for the Production of IFOm --«---«reeeeererermtaumtmereereereeeeeeeeeannns 9
Part I Reading and Comprehension «-s+eeessesveessssrusesiinutntinineteeinete e eeieeas 9
Part [| Translation Training

a1 2 =S 2 14
L || D e T L 14

Unit 3 The Blast Furnace Plant --- .‘ ................................................................. 16
Part [ Reading aﬁd COMPreRension «««=ss+++ssssruumsnstetttiiiie et 16
Part [l Translation Training

S BHEIBI  versenmmsrerommmsssncns so sastvonesmesen s scntmessats et sy ANy o578 23
Part [[I  EXErCISES  seeereeserrsaseeetnttet ittt ettt ettt ettt taaitaaeeaans 23

Unit 4 Hot Blast Stove ................................................................................. 26
Part | Reading and Comprehension «««-++ssseseeermmmmmemmimiinmnninnnnn. cosesasansnessesnensnns 26
Part [ Translation Training

GIRETESE: (T ) avassvenonnnssasts somens sansnvasais Hesnasassas suemss 69 0s vHESES B0R0R5 S0 30
Part I EXEICISES +receseessnssnsennstutemttutmmotuistoriituemuetutrettmstiemiottinmtiosmene 31

Unit 5 New Developments in Iron Making ...................................................... 33
Part | Reading and Comprehension ««««««««ssssseessssmmmmmmimiiiiiiiiiit 33
Part [l Translation Training

FIBEETRLE (1) ceeeevversesmeresssnes ittt st e 38
Part I EXEICISES +eeveereeresesesennsenunmmmnsetinttiitiutireiiseaiittteesaittniettessatesensaes 39
Unit 6 Raw Materials of Steelmaking ............................................................ 41

Part | Reading and Comprehension «««-««««ssesesssseemmmiiii s 41



HELIIGE

I
Part ]I Translation Training
JAIKEEIFD: ()  -evvvereeoreveserererstinietioimuiieietmiensesertamsanesnsessssnns 46
Part T Exercises «ossvsves sssensinsasssvavs sosas ssnsios o5awes sewus saawas swaiies soas s 56ws o 055638 vass 47
Unit 7 Principles of Modern Steelmaking ......................................................... 49
Part | Reading and Comprehension «++-+++++ssseeessurnesermmeesnnimneeennntiessnineeesaines 49
Part [ Translation Training
TAIZHEEL: (IV ) e 53
Part I EXerciSes e« sosonsossessessssvassnsssesosenes ssssss (e ees §oossssuess somas s vnss st susss oo 54
Unit 8 The LD PractiCe -ccecereerereerrttaiaiittirriottsttatsissscessstresstsssscsssstsrasssnssssans 56
Part | Reading and Comprehension ««++++««ssvessmmmmmmmmmimmiisenee e 56
Part [ Translation Training
BEART € ) wmonicmmmoiconsns oo sucos vemesi s wsmis Sums 4035065 S s SHAHR AN RS ST 08 60
Part I EXCICISER s+ssovsssosussvnsunavonhscsvesvssonsvans vssossvsessssavsssnssssosovesessvssessnsss 61
Unit 9 Electric-arc Furnace Steelmaking Processes ««-rcerrreerretrtettiatiiiitiiiiiiiiiiieaian, 63
Part | Reading and Comprehension «-«««-ssesessmeesmmsmiuniiiiiiiiiiiiins e 63
Part [ Translation Training
BEA] (IL)  weeveeveemmmsermmmm e 66
Part I EXEICISES ---cvovescsssncnssoscsscscsssonsesssnsrsntoncsessssassssaosnbasnssesssasnnsssososasss 68
Un_it 10 Secondary Reﬁning ........................................................................ 70
Part | Reading and Comprehension ««:«sssseseeessseseenemniiiiiiiiiiiiieiiieee s 70
Part I Translation Training
G5 TR wossunsnasensnsens ssens seunes oo vassswysens skass saisas R ¥aeas AUVELA Exiios Snsumave 74
Part I[[ JOXEICISES  wvvvrreresnssreantaneutneenitiieateaantatsessaseteiasasetsastossasensonssosasssses 75
Un_it 11 Continuous Casting of Steel ............................................................... 77
Part | Reading and Comprehension «+++++s++sseeesmsesmmmmmmiimmiiiiiiiiii e 77
Part I Translation Training
ZEWE.  omeommmiions S bin s AR A543 G54 AV VS SHRS VAT SR KRS SRS SRS 82
Part lII FEXEICISES  sreetetresensesancanennensessesesacessssasasssssassssesssostsssstssnsssssssnasassans 83
Unit 12 Steels of Types .............................................................................. 86
Part | Reading and Comprehension «+-«+++ssseeseseeeremmmmmiiimiiiiiiiiiiiii s 86

Part [ Translation Training

TEJRAR G IRIETR woeeeeeeeereerseesmmmemmtnmmimitt et e 91
Part I EXEICISES ++-+vetsssesssnsesssesssaneosonsssonassassnssssass osonssenosssssssssvesssnssnsaves 92



Contents

m
Unit 13 Pyrometallurgical Extraction of Copper from Sulphide Ores ::c:coeceeeeieeen. 95
Part | Reading and Comprehension ««««««+ssssssrmmermmmmmimmimiii 95
Part [I Translation Training
ﬁb%(i‘ ....................................................................................... 100
Part I  EXerviges sssswssssvmes sosasansnes saiss ssasins sosen s saies 54554 6 4miiavsiosiss sasons dusas s vamsss sxs 101
Unit 14 Production of AIUMINIUIT  cocceerrrerrrrriimeiii ittt ie et 104
Part | Reading and Comprehension —«+==sssssesseessesssesnmimnetiiiiiiiiiiiiii s 104
Part [ Translation Training
AR sawws s smens s 4mwss §8waa 4 smwns daais sFias 455 HHAES SHASSR S MBS HNSY SHEAS B e 48 109
Part I EXEICISES +++voeevsareesosarsesssssnsosssssnssssssasnansesssonsassssssnssrsssesnosnssnaensscs 110
Unit 15 Zinc Meta“urgy ........................................................................... 113
Part | Reading and Comprehension ««s«sssseesessssmnmmmmiiminmiiiiiiine 113
Part I Translation Training
BT RLA T +5+v0swwes tvsnisunss suion s awasn soessn v s sns sasaies Vs mupohsams soness vy 119
Part TT  FEXEICISES +weererrrsnssenssunseennteuetiuetuetmi ettt taie st et taaaenes 120
Unit 16 The Extraction Of GOld  ~rrrerrerermen ittt as 123
Part | Reading and Comprehension —««s««+sesssssesssemssiimmnnniiiiiiiin i 123
Part [ Translation Training
f#&ﬁlﬁﬁﬁﬁ/ﬂfﬂ ........................................................................ 127
Part JIT  EXEICISES +++rrereessnrsennsseennseenstmmuteiieetnteettatiestuiietiasttasstnsseeseaess 128
Unit 17 Metal Forming ProCeSSeS «+o-vereerrrrneeeeeetetrntiatitttstcittriaratatttitnatratatnanns 131
Part | Reading and Comprehension ««+++sssssesssssssssmnnenininiiniiss s 131
Part [I Translation Training
T AT GTHTE ++eveereemeereernemee s s e 136
Part [T EXETCISES +rreeeseesssnneeensunnseesumm st sttt sttt aa et sttt s e e nne e 138
Unit 18 Rolling ....................................................................................... 140
Part | Reading and Comprehension «+++sseessssreesssmssisunnnniiiins i 140
Part I Translation Training
BEANAPHITHIR (1) cevervmrmerreemmmmmmniiiit e 143
Part T EXEICISES «+rrsereeerssnnnmnessssssmnmmmmmmimeatesssnstustiis sttt ttnii sttt 144
Unit 19 Tube and Wire Rod MakKing «::---eeeerrrrrenmnsssestrmmmmi. 146

Part I Reading and Comprehension —«++++ssssssemmsmmmmrmrnnmeeinnnnn e 146



hETE

v

Part ]I Translation Training
BEAIIBIIE (TL) vvveerrvnreemsneeessseeeeiiee e s s e et e e ene e 150
Part [T  FEXEICISES «reerveseseresarsaeassienenenenenenenenenesesssesenssesenenessnensnssssenessasnns 150
Unit 20 The Heat Treatment Of SEEEl ««««-c«rcreeereeeeeruernernmmmremaesneneraeeaeeeeneeseenens 153
Part | Reading and Comprehension ----+sssesemessesranerersmsssamomanmmsosanmnes coras s smens 153

Part [l Translation Training
BRTE AL RTGIRE - r-wwom wmramamns e st i <t e st i s s i cn e e 157
Patt, [T  TEXGIGIREG  roviwe v sovion emvmomumnion smense swiins saiaman s amns smow o sivomise saime s siomein's o voinosimmna o seinsi 158
0 BEERRRD v e ot s s sk e s e i s i it e S s 161
% 1 517[‘: L R i 0] R P P PP PP PP PP P PEPEPPEPPPPRRD 161
% 2 gp‘i‘ FRAR JEBE e e et 164
5GBSR FOBUTER] o reonnnvasan sosmen gresn sysamn ayass susan veons s Hson R SRERD VO8N RUSHS AU OpLTY 167
W54 BAGE HURUT coeeeremr e s 171
MG MR MERIRTIEIR sovmow vasess swons osas 18300 s K508 19SS 1 (HSAP RASEHS LA £YR043 FUESFS KABEPY 174
806 BTE  BRIEIIE] <+ eononvsonss snsnssnenss sonnes snnuresonss iavas sumsessssarssnassanasas sonsen sasoss 177
5T FAIE BT e ee e 180
HEQ BT BEJPIEETE coveonessesosssussnsustssusstssuesassuuentonssssusstssussssosss susses sresss sunons 183
B O PATE  ELBUPHGE T S svvesnsossnsas sonmmsnsnsts svvus vonass susiisnnens s ouvas ssesas soisos sonsns 186
H5 10 BATE  AEUMIGIHR -reeeerrsronnsonsonnt sosutssomess senans donbsssutssusessisnasnsi sassss sunsen 189
’;ﬁ 11 ﬁi‘ éﬁ%%ﬂ .............................................................................. 192
B 12 BATE  GNIRIAPIE eoeverrvermmemeenee oo et s 195
13 BT BT BT KEEREER - ooveerees oo 198
514 BATE  ABBUAETS coveeeereererme e 201
’;ﬁ 15 $E BETR s wvvreee s e 204
55 16 BATE DRI snessevrssrrareraars sovses srovssserss susuos pussevasss sy s saea st virass 207
17 B ABIIBIT, creeererererrriii 210
518 BATE  BLANMEIAE -oveerveeremerseessseomins i s 213
5519 HIE  AMFIRMIIAETE  ooeeeree i 216
%520 G AR BIARFHL  oeemeeen e 219
GIOSSATY ++vvvvrssmmmsnse e e e s st e e e 222
.............................................................................................. 252



Unit 1

e we me. From the History of Ironmaking

and Steelmaking

Part | Reading and Comprehension

orldwide, the iron and steel industry is one of the most significant and, in terms of
W tradition, one of the oldest sectors of industry. As early as 3, 000 years ago, iron was
serving as a basis of human culture and civilization.

The beginning of the extraction of iron from its ores dates back to prehistoric times. In early
times, iron ore was heated in a charcoal fire (doubtless by chance at first). When the fire went
out, a piece of solid iron like a sponge was left. The spongy iron could be hammered into shape to
make tools and weapons. Our metallurgical forefathers found that when they blew or fanned the
flames, the fire became hotter and the iron was produced more rapidly, so bellows were used to
increase the supply of air.

The development of modern ironmaking production benefits from the application of several
important techniques:

(1) In 1709, Abraham Darby, a young man succeeded in smelting iron with coke. This
innovation resulted in a steep rise in pig iron production.

(2) After the year 1755, steam engines and large electric motor were used as blast momentum
to force more air into the hearth increasing blast volume greatly.

(3) In 1828, Nilson adopted the regenerative hot blast stove to heat air for blast furnace,
reducing the coke ratio of blast furnace greatly.

Before the Industrial Revolution, steel was an expensive material, produced in only small
quantities for such articles as swords and springs, while structural components were made of cast
iron or wrought iron.

In August 1856, an Englishman, Henry Bessemer, made public the description of a process
which eventually reduced the price of steel to about a seventh of its former cost and more important
still, made it possible to produce steel in large quantities. Henry Bessemer’s process consisted in
blowing air from the bottom through the hot metal so that it could burn away impurities. This
process was a mainstay of the steel industry.

The first Bessemer converter was lined with silica bricks. The acid Bessemer process, as the

Victorian ironmasters discovered, could not eliminate phosphor, which is harmful to steel, so low
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phosphoric pig irons had to be used. In 1878, two Englishmen, Sidney Thomas and Percy Gilchrist,
contributed the improvement whereby they lined the converter with basic refractory bricks,
containing magnesia or dolomite. Lime was added to the bath to combine with the phosphor and
silicon, and thus remove them from the iron in the form of slag containing calcium phosphate and
calcium silicate. The basic lining of the converter provided conditions under which the reactions
with the lime could take place without destroying the furnace lining. If silica brick were used, as in
the acid process, the lime would attack it chemically.

In 1865, another efficient process for steelmaking was introduced, this transformed the pig iron
and/or scrap into regeneratively heated hearth-type furnace. After its inventors, it was also known
as the Siemens-Martin process ( or open-hearth process). The Siemens-Martin open-hearth
furnace was so called because the molten metal lies in a comparatively shallow pool on the furnace
bottom or hearth as Fig. 1-1 show. This rather inefficient performance of the open hearth, compared

with the enormous output of the blast furnace, justified the emergence of the highly productive

lIIHIIIIIIIIIIIIIIIIIIIIIIIIIlIII!IIlIIllIIlIIHHH
M e
gt """'Hllllxmm“ charging machine

|

oxygen process for steel.

chequer
regeneratora

Fig. 1-1  Open-hearth furnace

The idea of using pure oxygen to convert molten iron into steel was suggested in some of the
Bessemer patents over 100 years ago, but its use for steelmaking was long delayed by the cost of
separating oxygen from air. After 1948, oxygen was becoming available at prices sufficiently low to
make it attractive for use in steelmaking. Once the oxygen was no longer bottom-blown—as in the
Thomas or Bessemer methods—but instead of top-blown, the oxygen blowing technique became
widely popular after the Second World War. Oxygen top-blowing process is called the LD process.
This process combines the low capital cost and speed of operation of the Bessemer process with
high quality of the open-hearth.

As soon as electric energy could be supplied in sufficient quantities, electric heat was used for
steelmaking. The electric-arc furnace process was first used extensively for the production of alloy
steels during the 1914 ~1918 war. The rapid increases in demand for alloy steels during and after
the Second World War led to the construction of larger furnace with lower power consumption per

ton of metal. Today, electric-arc furnace has a firm footing in the industry.
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After 1970s, Bessemer process and open-hearth process are losing their significance. As the

demand for high quality steels increased, post-treatment became a routine step in the production of

steel.

“*Words and Expressions
ironmaking/aian'meikin/n.
steelmaking/s'ti:iImeikin/n.
in terms of
sector/'sekta/n.
serve as
culture /'kaltf 8/n.
civilization / sivilai'zeif an/n.
extraction /ik'streek[an/n.
ore /9:(r)/n.
date back
charcoal /'tf a:kaul/n.

2o out
sponge /spAnd3z/n.

hammer into shape

metallurgical / meta'la:d3zikal/a.

forefather/fo:fa:0a/n.

bellow /'belau/n.

benefit from

coke /kauk/n.

innovation /ina'veif (8) n/n.
result in

steep/sti:p/a.

pig iron
momentum/mau’'mentam/n.
hearth /ha:0/n.

blast volume

regenerative /ri'd3enarativ/a.

hot blast stove
blast furnace
coke ratio

article /'a:tikl/n.
sword /s92:d/n.
spring /sprin/n.

cast iron

ik
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Bhe-fRRAT, BT
By, Wi
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wrought iron
consisted in
impurity /im'pjuariti/n.
mainstay /'meinstei/n.
converter /kan'va:ta(r)/n.
line /lain/n.

v.
silica /'silika/n.
brick /brik/n.
acid /'aesid/n.

a.

eliminate /ilimineit/v.
phosphor/‘fosfa/n.
phosphoric /fos'forik/a.
basic /'beisik/a.
refractory /ri'freektari/a.

n.
magnesia /maeg'ni:fa/n.
dolomite /'dolamait/n.
lime /laim/n.
bath /ba:8,baeb/n.
silicon /'silikan/n.
slag /sleeg/n.
calcium/'kaelsiam/n.
phosphorous /'fosfaras/a.
phosphate /'fosfeit/n.
silicate /'silikit/n.
regeneratively /ri'd3enarativli/ad.
open hearth
shallow /'[aelau/a.
pool /pu:l/n.
inefficient/.ini'fif ant/a.
performance /pa‘fo:mans/n.
output /'autput/n.
justify /'d3astifai/ v.
emergency/i'ma:d3znsi/n.
patent/'peitant, 'paetant/n.
capital cost

electric-arc furnace
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footing/ futin/n. SLRRAE, (Fh2y) Mg
post-treatment/paust'tri:tmant/n. YOMKEER, JEAbBE
routine /ru:'ti:n/a. HER, &R

~¢Proper Names
Abraham Darby WAAPLSF - kL
Nilson Je IR R
Henry Bessemer/'henri 'besima/ FH| - DIFEAZ (1813 ~ 1898 4F, 4l
FRYERFE P R B9 i) 2 [ T2 )
Victorian/ vik'to:rien/a. Y 2o F WA TR
Sidney Thomas/'sidni 'tomas/ PHESE - FE S
Percy Gilchrist VY - R vl T RE
LD Linz Diisenverfahren B “FEF{45 5
the LD process TR W L

v Answer the following questions.

1. How was iron ore heated in early times?

2. When was iron serving as a basis of human culture and civilization?

3. Who succeeded in smelting iron with coke?

4. When did two Englishmen, Sidney Thomas and Percy Gilchrist, contributed the improvement
whereby they lined the converter with basic refractory bricks, containing magnesia or dolomite?

5. Why was the Siemens-Martin process called open-hearth furnace?

6. Could high phosphoric pig irons be used in the acid Bessemer process?

7. When was the electric-arc furnace process first used extensively for the production of alloy

steels?

1. Before the Industrial Revolution, steel was an expensive material, produced in only small
quantities for such articles as swords and springs, while structural components were made of cast
iron or wrought iron.

Tk EATLART, W2 —FrotEmpret, HAEA &A™ LRI R il 6 S0 A 5 SOX AL M 1,
713 35 A S AP D) P K el Ak A i i

produced...wrought iron J& it KM RVEAR G, while FEIE & Hew], S, HE, K
M. 4. Some people like coffee, while others like tea. 4546 A= XRMIME, i 4 A\ E 02

2. In August 1856, an Englishman, Henry Bessemer, made public the description of a process
which eventually reduced the price of steel to about a seventh of its former cost and more important

still, made it possible to produce steel in large quantities.

fE 1856 48 J, —fAAm =R - WERKKEANLA TR TE, X T2k
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3. The acid Bessemer process, as the Victorian ironmasters discovered, could not eliminate

phosphor, which is harmful to steel, so low phosphoric pig irons had to be used.

A ZHW A ERHCHI kA il p AL, RRYE I JE T2 BE RBR A NA FH B, Frid
WIB TR A B A T 1R s

as the Victorian ironmasters discovered J&:4ff ATEAEAR1E . which...steel J&3E PR il E 18 M
41, &M phosphorus.,

4. The basic lining of the converter provided conditions under which the reactions with the
lime could take place without destroying the furnace lining.

BpP SR R NP A A BRK 5 A0 A A OSBRI 12840, AAITTRESR, 17 AT S el BABIR o

under which...5| )5 15 N AJ &M conditions,,

5. After its inventors, it was also known as the Siemens-Martin process (or open-hearth process).

W eI RHER A s, AN -5 TLE CHPrLZ).

after {E A DA% 10 The boy was named after his uncle. A% T LIAth
AU 24 7 L4 o

6. This rather inefficient performance of the open hearth, compared with the enormous output
of the blast furnace, justified the emergence of the highly productive oxygen process for steel.

S E R REIMEL, FPBERAR, XA TER T R4 N R
BRI H B

compared...blast furnace J2 i 2 4AE AR TE o

7. The rapid increases in demand for alloy steels during and after the Second World War led
to the construction of larger furnace with lower power consumption per ton of metal.

BRI R R Z )5, B2 B K i PO i S SR g i b A ORI 4 RE FEAIR
B 5o

with...per ton of metal J& & 15 &/ larger furnace, the Second World War: 5§ — YK {th ALK
1%

8. As the demand for high quality steels increased, post-treatment became a routine step in the
production of steel.

i 5 ot v L T R G, P AR N A RN R R AN AT 2P IR

As JEiin], EHEE. B, 0. As it become more common for women to work outside the

house, men began to share the housework. Mg e s R , B AN TR 55538,
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W, BT REH R IR AR AR TET H .

(2) it PEOSCURING Y . SCHUET , S5H%85T . 2EIEE, FaIUEEEITE
Mg, fsEmA .

T 9 1o 2 T B S SR B3 MM 5 — il 5 I BRSO i e, KA =B
Bt

(1) PRfgBT B BUBRMRISCATCS SO, AREEEH . BURME, el M7 & BT
BgZ MBI R . X2, Ril, BFMfERoRREFMIIRE, RIS
5 R BRI R AR B, TR ROCHAREN R, FIEBRARIF SO N A

(2) FRikWrBe. BIREHEIE A C MR SCHEM M N A RARE 5 B RE LR, THUHE
i, WArLARGE,

(3) BeAxBrBr. BIRBEMRSRKME P B, BXIFSCA R — PR AR 3 30H
bR BT B, WAL, HEANS, XMRES, BFELN, BEALEE. HEZ
g, B AW, B ZA, HEEWXT, BEE, #%R2EOCREE KR
A, FEESCREEAEENE ., SCHE, EHAE. Ef, XHTRESC, MR SCHEt
KA B, —&BMEH R RBERG AR, RIaER.

Partlll Exercises

I . Translate the following expressions into English.

L AER Tolk 2. Mk 3. g
4. BRYEI K% 5. Bk 6. 4

7. Kx 8. {2k 9. %k
10. fEm 11. &= 12, ¥
13. W& 14. Hafi 15. KoMK B

II. Fill in the blanks with the words from the text. The first letter of the word is given.

1. As early as 3, 000 years ago, i was serving as a basis of human culture and
civilization.

2. The beginning of the extraction of iron from its ores dates b to prehistoric times.

3. The s iron could be hammered into shape to make tools and weapons.

4.B were used to increase the supply of air.

5. This innovation resulted in a steep r in pig iron production.

6. The first Bessemer ¢ was lined with silica bricks.

7. The idea of using pure oxygen to convert molten iron into steel was suggested in some of the
Bessemer p over 100 years age.

8. The e -arc furnace process was first used extensively for the production of alloy steels



