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HHRPERAMERRE e, ER ST 5k
RABERE. EREIEST ERIBEEERZ XS
2500 CER K R B Koy BB R BRZHTEND
Bl THEEGH2ES BREBERERNER
GEMFTR KIS R, LIEE S 2 &R . R R
FE LI 20 . FA BE N H T -F  s w4 Tk 8, 1952
FLRARAHP AL, SRRV EHXRES,
G M BY R F A B LT KB AR e A R
S D AE o DN B — W W 8 SR TR B SRR I Wt
B LR RR AR SER L RRE IR TIEN
GRAVVAALZEER.

ExaY ERGEHEABERAEE e
FEAHWABCR. FIEM TR ESEF S
B.EREFXS2RANER . EXREENHRSE
T B A T B | S O B O IR LA AR B B R
SERMECBEE B ARER BEPELEE
BEHEELZHEE BALHE. WK R RS
PR L EHU RS NAR K2 RiEREER
EFH. fFEaik e EEMaAmRE D,
WL H TR ELE, REARBEENHS . H 2 2

Bl AesELEN
I— ki 2—AF S -FH—AF,
S—EER—HATE 7 - FHEH
B—#t AN 9— i A¥

JLAP ML, a.0.c AEAHEPAHEL . BES
(0.6~1.OMPOYH N EHAN EM LI RAAET
MEWHRET KA LR, Ry NP R
SAMEY, Py =AML, KT oo LEYH 4~6
HEME, AT RS AR CO SEP R CO,
(IR B9 L2985, 0 17 0O 0 3k B 4 R g L.
WRELERTEHRAER LAY, e
5 AN — B A E R P YR b B A AL, 8
[LIEAFMPEEN=REA BE Y EEEE.A1
WEE,WAMPLCRY LU EE. RE Y 3B
OOUCHL LA S 4 180 B O B8R4, T mmal,
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#Hez AREX
a—HPARRL 4 HPR AR FL, R
SREREL ;I —FPER R L e 2P EREL

WM E. AR EESR JKH A S R
EEMEHEE EIRBRANERAESEREE
KERMMEE. (RDEBRKRES 1270

TR ETELR HHEEFRARTENER. &8
NERIIFENALERE . SSFRYRESERES
BHWHEREMDIER. RES - EH3HE e
FERESY, X By ik s I3t R B L R,
FEAEBLVEFERENE RSN, HE X 3 EMN
REBRETESHP5a) XN, Bril, L8y
FERTESHE EEE G) M TSR M),
REENE O AR () Y T A M D BB (o



EHE (0. ATHEBEEENA . EXETES
BEESEL RBNERWE T H U fEsE
FIEERTR: M - Ddu/u=dF/F; Ed o ISHK
EE,FIIEBER.M ISR EHE.SHENER
EHEEZ W (w/a) M>1 WSHEHFIESTHSIE.
B ERTH M<1 W, . du/u M JF/F ERBH/E.F
B R cRE M>1 0, ~FERSHM,
AREP R A B IR E. REBA A M=1,5%%
BABREBREBROER. 28 M=1 MBDEHNS
BEAZHEHABFEIL p* /pop" / po=0. 528, 18
RRIEESEHAZESLHBROAESDKX 16&, SidHE0
ERE R RBESEFEEAH. RAXAEE
B0 B S 0 BU /R (Laval JRERE , GBI O AR B B8
THSHRPESRE, YRIEHRARXHWEH,
WA KNSR, oSSl mBAg
HAEXR M2 B, HOEERH SREN CHBYE
FHEA. UMl oS8 EiEH 2.0~2.3, &
BEHOEHBETENEREINNEEN . 2/p=
(40 2M%2, 3 dh p HEMH O RS, p RS
RES. MR ENS 0. 11MPa, 2 M=2 i, po==
0. IMPa. PR BREFH AT KRKEHNEE, RO
B E TRt EE N BOmE F em®)=5. 78X

107Q ~ Ty / pos R Q HESKE ,m®/min; po K7W
BHNESEN.Pe; T, AW LWASESE K. 7
Righneg OEA UM cEF K. HMArENERE
FH Infr 0 E 4 It A b R g e T B

R R — A

MR G FRYN FoT R E . R B
PoK R PRTEEE B TE 50~57m% /1, BB AR W ed TE
62~69m* /1, W kO F R B LR 7 20min A4 . RGN
VB 3t 45 W Sz SR o P IR R P e Y e PR IR
BROMEREE, RIENEHEH > RA &%, m=
AW GAE R 1/3, T RKESE MY O
HER WL OERMES K AHF L, B /R
BEOSH K AEL 6°~10°, 57 M Sk A ITHE L M () R4S
Rt G e R FTE S U] o 2 2 T SR A . e st/
FRAFHERILE —THR.« T RKUPTHEE
A REE R B4 G S L X by, o e o A
I 18K ,

fLE » 3 4 5
e 9°-11® 10°~13° 13°~15°

SRTOEAREAETREROCHAE.ES
HARP . KB DFE Quolm®/h) =6. 45X

W0 DXL, D AEARSEEHE mm, L FERIFPUR
Boam, WS kKRN 3~am/s, HKHEER 5~7m/
s ML WA AR 10m/s, WA EHE RIS EL 5
MELAEPREEN LBRERE.

JES P AT R EA R A 0 ek M1
B O0E RN RENLBEMNSER, kg ES, "
REGCEREEHEENRS T IE, ARSR A
EEEREFANRALE. ERXREEEEITESR 1.2
RS E 2 B s, BAEA A TR 3L A PR
R R TR, X W RS R AR L R EE
ZERTIEE AW HERESRIPNTIE.—B
kKA JERETE, WREEE . KEMAKEE
FEMHRE . BEAMANRERFRFMLIERE. &K
BELNENRE., KKK GXERESEAVHE
#,—BHAREEhRA MY, ERmiiEnR
EHAESENFRT RARTEERRIK. RT3
—ERERFTEEEREENRE, PEGEEREW
KB SIHA =FL LA S IRFHEE T A &
R, ERIBWLAH A EHEERIE S OF
WA AT AR H Yk A 4 O R IR o L R
2%~4% BHHZRHALENBRENBE. . TN
i E R 50% , B A F . B phd
10mm ERHEGLERAEF R ESA K0, O 2R
ERRRWL, MANSEHLTeRANETE,

(NES K %)

yooboofa tuoliu

BAOZEM® (desulphurization by shaking

ladle method) —Fh LB B A K BT
R BEFRANSOKENRERDSTREE . mEdmA
BER , BB iR LR S EOKE, B R —m R
EREREA P LSRG AR, EEK 5 B R
EHRFERL T AR AR . PR B AR TR (S
Eketorp }§1 F# (B. Kalling )5 4 @ Th i), T 1959 &£ 7%
By ML B A 2 7 (Domnarvet) T T BOR 3¢ 4R 20 1] 1
HEE, L CaC, fEBEN . WEHE &Y ABRE
J75| 3 30t FRAL. 1962 A M P80 26 2 F] A B I ) R4 i
AR T B BRI AT 40t A TE BN iy ] 548 A, B
DM #:(Duo-Vortical Mixing Coverter) .
(RAR E8E)

yaobkao tifan

HaRA

shaking ladle process)

(Recovery of vanadium using the

FEfE A Rl R
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EHEKIHAT N AR ARRTY, BlEL
B4 50, T B K 7 2 B AR B S 2 g
BHEATESEASRE G, KBRERRARH >
BT ILAE . B SOK IR i B I R \
HRATTF 1968 EFHAT LS M, RATEAH
sot BB,

T¥##F RBEMEBGEL. L 30 K /min fE
WLED, RIBEKEFEE TR BwEERS T4
FLHIA B ¥4 41 %) . He R0 38 4 7E FF 15 W LA DA L 0K 3
142 i EE 750mm, B MR 28~42m*/min, &
ER 0.15~0. 25MPa, X0k %8 AP & Eod, g %
B2 L AR, 155 0 S R 4B 40 Smin D BR3P AL 4K J

e 1600 —=

1530

n#

TR AR BRSSP REA R
IR B E E I 4,

TEANRZENG BRREAMN AR AR ﬁ/%
AN ITZHEERTELEF G BN . &KEAER
66. Bty KT AMAE 1. 5, 86503 A B 5. o, [/ b inA
B 0. 191 W& 68. 2t AR B 5. 851, RHTILEL
03 4% &R BR 93%;HEEE 21. 54m’/1.

K ERBREE S (0

iy C \'% Si | Ti | Mo | P S Cr | Cu | Ni |ViOs|FeQ Cal |MgQ|5i0; |Al:Os] Fe
A 3.85) 1.1 [0.24(0.22|0.22}10.08(0.037/0.29(0.04[0.11 |27.8|22.4] 0.5 | 0.3 117.3] 3.5 |13.0
BAAE  3.17/0.07(0.01]0.010.01 |0 09]0.040{0.04 | 0. 04 [ 0.11

g

60t ¥ w4 T B

BREEAERTTHARNARRE ARPHE
Al EPREE FSERRTRPE B RERARE
(REPREA) BEFHEE.

(B ix)

yajin chongdu
BEEKE (metallurgical length) f5 i 4 4k
RABETHELAEARREERE TN R &84
MER, LEREKE., AEKER LER,T HEE
SR8 E T v, AR, DH LR N

L=Tvy.
HERERBITEFRINEETL 28, i TFHAR
B IR BT F ATk . A0 80T H)th F AL, 8
HEKEFARBEREN, ATHERTHIERE TS
VI LK EFRE D SIATHIEENES. K2 X
AN

BFHIKE=RBEREXHEKEX(I+ELR)
ERBMRESEHNFAERBE I RBETBTH 2,
—REC~0.15 2. HEKRFERE—-A5TEEME
HXHE—ERBENTLMESE. MEILKENE
AEMEREREFTEREZHIRBEZEN.

(& AD
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yejinjiao

BEM®E  (metallurgical coke) HtES B &%
wROEERPR.BERE ESSES . METLRERS
BRI XHP M T e st 4 soy
HYHPReEMIEPE.

BPENEASHRER HEEE® P DIE
HRBHGEEFE PR, S &I NER
MBS, 705~ 80 8 BRAMUIRE ; BF I IER
EERHER R B RN COMC, ERE
BHEYRKASH 1/3~1/28E6H, EHNFLT R
AN BESAEN. ERBTAKELEREL. FUT
HEBHHERSEN SRS A EERA. SRR ES
FTH&ERRK, G2 8{L mis W FRRaER
HEX, BR, RSP asEmEL. e
ERETEHELEL T OEARASHELESRK
=4NHMmE.

KF¥ERD BREEEFELIQIFEEEE. KD,
Hi.REEAAKSF. FPARAGTEINERER
I .

MEERER . HE@E . AR ZHB A B
FIE RN 2 , BT R b Ak,



(DLESER. BAEREKSF 708 ~80%E
SiO; -+ ALO;, KA [0 5 W , 5] B the 2 R B
FEEREMRERE Koelak®ins 68, %
BA GBS, —BRKSEREE 1%, BIE MK
2% R 3. BRKSBERELIES AL
. ERSeFERERNY KR RS S ST RLE
I R H K 5y

(DARMBEK, £—RFEHRET. . HHT
BhRmgs—$UERBERF AN . EHESS
WREFRAKEH. ERTHE . FEANRTEREL
BRSO K oSN SRR, B, —R
ERTHEBA® IXN . BEFAD 1.2U0~2.0% .8
TRE2%. BRPHBEAHLY HBRENEVE 3
ELHERAPEUHE 67%~75%.HLHEH S 18%
~25%,BiBREE P AL 39 ~8% . EiEETME
b —F o mit Rt WHEILR T 2B 10%~
0%, HiL . EHENSHENRELREEH S35 H
B AR,

(DFTHRBER, BRMIBRE . ERPHHE
FERRTHE PHEHRE.

OOFRSEEY BRELT BIGESEF IR
Bl oo0CL20CH . ASEFHIFHMET»ZE. &7
RPN EREE B2 05 R HERAER
BAHEB.ERFESERER. ATREKEHEES
H.EEA K EEERT A BEERYETNRR . —
BEZDERAKT 1.2%.

OXKDBEREAERE . RERAKIMEINEES
BB e sh, £ e A R B A, B 3K 4 B e A
RIEMAXRRES R, B/ RETIER BEKS £ .

B LR BRS E —~EEFRT . BRK A
El{] KO fﬂ Na,0 %ﬁﬁﬁ{t%ﬂﬁﬁﬂﬁiﬁﬁu Eﬁ]
FREN, SEPHAETFTEANTAREE . SRP
WP AT ERERE T . A0 EERMe K
REERE.

WHEEE HFHEEE. HUBEdeEEEEIE

TRE B,

(OPLEERE RS AR AYIMEE SR E
HEEH G VIIREEN KR AP RERK
BEER. BAEPrEEANESE  SREERPFT
M ABRERHNETESREFEER,. TP ERD
FELERPERAANDO EOKRERSHE B,
BRMVIREERE T EREREHEEER. HER
BREMNERKEHSFrERMT XTRE. MEHR
B R T R TR FE M (Micum) B B0 58, 1R 85 HR K
BEILE. U AERRA L. SRR A EREES
FIFRLP WEHRRBENSRAKER PR T
KSR Y R RENE N RS IE

v ]
L

——— o — —— - ]

AEEHEENTER

i, MEBEAENEGHNSEREAERAFRE 20
. BB 300kg, KA ERNT 5%, HERD HA
e 60mm B B LI HETT I8 43, BUO LR B Sokpe BEA B
ML 25r/min B R 100 5, REWERKE.E
AL 40mm # 10mm ALK HITHS, L LT
omm ERYABEIHRIESTHBEAEIER. BN
M40, LU F 10mm MR G 0 BIELWERE
a7 B8 M0, {HE, BRI FEERIRREER Y
M REREE SHPRIEZRMESERXRZ BANX
EERAERREREPNEZLENFBENT
R FH B EEWRP. 2 A EEER
MERATHEBREER,

¥1 BEEERNMPERAE
o, f HERT | AR oW i ¥
wm wy| £
w® B &
RRIRE| K ER) el o L B R
kg [ /mm | /m | /m min=1| /min
X RE (/hEEED 50.0 1 >80 | 1.0 | 1.0 | 25 4 100 M40 M10
—é—-*ﬁﬁ 25.0| >80 | 0.5 | 1.o | 25 4 100 M40 M10
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g% 1
& B | RERA | KRRk % B K M
~ s s | 8
K o® 5
- & RE K OER| | & B REBE

/kg

Jmm

/m /m

min~!| /min

IRSID 3 B M & 2B 50,0 | =20

1.0 | 1.0

25 20

a0

2o

1o

- ASTM(EHE B $HE Lt 4)|11. 34 b1~ 76

0.46 [ 0. 91

24 | 58. 8

1400

FF 25. amm KBS

KT 6 4mm T ESTH

DICH &R EErHE) )15 10
DI (H ZFF Kk 10

50
=50

1.5 1.5

1.5 | .5

15 2
15 10

30
150

XF 156mm BEDEH

B CCEE(WHBE) | 410 | >25 | 0.8 | 2.0 | 10 | 15 | 150 |MA>2 5mm, 2! 85 <10mm, s 8
¥2 EEEPHRLZERENEAR
Gl
1 & ¥*H, 5 H AT H%
I8 18 I N#H
M40/ % =80.0 =76.0 =72.0 =650 =75 =80 Di =82
M10/ % 8.0 9.0 <10, 0 £11.0 7 =8 DIi? =03

CRESHEESY. BYMNEFERIBENEESR
EATHE RN EE RS, RELATATH
SEHSHEMNA BHIEFREAFESRNE TRE N
BRE. FXEPAEREE L 40~ 80mm ¥ H,
1700m® B F & [ D] 20mm, — ML) 25~50mm &
B PEFUERERNETRY 15mm,. BB 20
~40mm HH ., fREENSDENRESFRED
AEEEW,B—RSR,FENU ERERCRE S/
BErihie: 1, FEHRELTHEERENBL, BER
NP e ek,

RAHBUEHE RBEEASTTEEHPENL
FERBIIEMERBEL. RFPFRENENERE
B, EREAPE,  TE2IMAME S ELEE
H.ENREE.BF A AHEE.SHEER. Ko
HENESRERATL. ARTFAFHNEHAGR.
B, B 12 SR RE 7, 2 F SR Y S R B L M 5
FMUBRFRE TR EX FHREHEF—HRE,
SRS RIS E B SR A RV, a4
L IE AR,

(DEME. IHERETRT [ CO: RNAH CO
FIREh ., MERNENFERL . BEXNEREH
—ERBMNENEREERRTF CO,. SRPEN
—EHHNEBER(ORR HENTE CO R CO,
ESEPNHERA IR EHE=C0O/(CO+ 6. 5CO)
X100% ., BRENARSEEKAERBE . FASEE
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NRERSEMBABSILERN . nFEERHEWH, S
AEPEEEFERTS ANEERREA®. AN EHE
R FE W FeO+C=C0O+Fe &M FeO+CO=C0,+
Fe ICO+C=2CO0 AR NHAB:; &3 ERFPHR
[AEFEERAGRER, BN CO,+C=200 KER R
REFEKS S CO, M EREMM CO BEHE 151,
EVRESENO@EFEASE. P SsERE
B R PR AT HE N R TR —
BREABRALEER AR EEZTIEREW . &
FESFLERTG W R 458 ; 5 R B W L e R, D
FRBALTRACM I, 5 YRR A MO PR B e AR K
EAIT AR, ERA BRI A EHNERT . HE
WK, kA NAFREERASEARLIH C+CO, =
20 KWL ERKEM . EXSHRHH FERNRE
EE,

()P, EERERSHEIEROEN. B C+
0, =CO, FHRFRRIE . & Fr R A RS B R A 4 ]
L, AFEAEREEXEBEEDLTIHER. tLERY
505°C, A0 395 C RSN 640T ., R M4
ERFNABAEE. SAR AaREH XM BE
MEEERSEX BEREK R EEHS RERE
B SHAMEER. mEss aEmr LR
NN, 5 5020 R AR AY BT R4 48 I L TE BE 8L i
EH. Ko P HETENASFLEMIEEAS,

(LI R ERICIE R BT ibar e



. IR EER, AR ENRRIKR & A
MERERIBHENEFABH N XE. BRER
MEFERMBOFREE#REFER S ZER CK
il CooK %5, BT HERMEE., RMENNELREST
H—H1 5B R R, WA P 038 Bh A v A
A EET BB A R R AR A B, R B TR T
PGS, T s R AR, A MR
B ERNE RSB AR AREEEEH
7,

(OPFREEE, 5HRE 700~ 1500CHIRTH
i w4 R e BB . AT A AR O e , BATE Y
BERERRERHER.

Kb Ae® HitbsHEREHFEE. &2
- {29 -5

#iEx gk FTEAHELSEPRE. EASPA.ER
AREZEN . MHAAEE S BHERE -ENVLRE
B AL BB R sy, RAIBEEE R BT, H M, 2
FRRA O FERAHCHE, LS8, 1 E
RN ERE HHEEE M1 RADTF 77% BB
KT 60mm B 80mm, BSARAFRTF 5% EXT£
¥R OheEP, e R A 25~ 40mm 8 10~ 25mm
MER, LEFARSER. AHERATESER. ]
2 — RS2 AT 0.8%,

ok FTEMGHEBESSMEBIATRLY
FRPENER EEF R P EIEREENS
SEFERFE., BHAESHRHESTETEENERT
W, BEEEErHERMNERE AERSTAR.K

o XERGEHEBER> ERE. SRS BRE

BF 5, MR IR R A A T R R B R
MR ERBEEEER, JREEM P ®
B, el M AR, RO KK B R AT 3L
EEFE, TRy R £ ORRB SR REL,;
EE A ERE, — 85 8~ 25mm =, 10~ 25mm ; K 73
MEE. PREXEHAFSSENTRIPERTPFE
R8T R A,

BE BHSA AR TEHERNBESH —~
LR AR, NEYRSRT IR BT
EREHGEERET S FREERGER. "t
AT RIEBREFREMR L R EA RN AER
., R EFAEREEEN G RN AETEF.

BRpt: mE B AR RS T Z /R R ETTE
BAHER AESHEHERPENE, AEHERE
0, B MRS RRESILNESTHE 5, Bk
SAEEATELREEEEL, AEFHHAERE
BESSENTRMRINE AEREUE,. B84 H

KMBBA, BB ESrOGE P A MR R E R
BiEH, ARAEFEHRTSeBARPEAL A&
HEHREFKT 0% FPHESESEERT TR
LB, HEPREEN P HIET, TEHEREF
B SeflEHEAR P&, FERHTTLY
00X ICEREFE R . IS TR B B B A
K, H RS 1500C U B, A B R RN SR
BEARIE .

£%:4H

[ RE e 4, AR EN TR E. &
T e A BERE, & Tl iR AL 7T, 1980,

(% Hkk)

yejin rongchi jicoban

BB  (metal bath stirring)  H1@
A BN ERACHIEFES B RS IRE
4 51 AL T W B0 R T LU A R s R . BEdEE
HAPASMEREFHRERS BRI ORER
RERESBEEBHMAEGRE. w3895
VAR RAEY KR BN RS S
BN REEEBATRIVSNEES LIRS
WAEER X WAV FHATEMEESE, RRGA
FIET 9%, SR » 48 W0 88 1A S — Pkt ST 6% B ST R 1E A
CATFIE . 512 20 4 70 EUR I E.

F 0 Sk 4 B R A I 88 DK R 1 BBETE HE, b 98 o 4
RBPERE —CSMEBR HEST RIEERES
ByEhE eS8k, ARWRETErH AR
R EBELE FhENE S HEL Y&
. EERTTHAM T RE ARBEERETES
PtE A EERB AR 8 SRR &R VR,
ATTE &5 & BB A, MR B &, 558 f %t
B, AR F TRA LR, FAABRE~HREAE
PR RMEREETERBLESTRFRER M F
i R A5 A Y B B il 1 =, o R SR & A
WE.

BEFAERE HBEnrARmE. B
G B RNRBE N AN R AR R L
PR EREEE . HTHEEREBE
LIS g R B iR R o R 2 RS
FERR, FEGEREHRATIME R,

R EEE HTHREEREREBREERE
BE.FRERNFE-ENEREENEELE 8N
EFENERAFERAT AL RAM AR D TE
BIFEHEA.
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MARGE T BERE A5 (K o 50 158 28 SR 3 B
EMEOMEFFFERBFRSHEE, EEM
FRARHITER 60 FHK 70 FROVEKREEM,
EHEFFAFE. . BPERREE AFEEMAa . HHE
HREHSNS ES KRG B —FEFNH.
REE M T KR BT KR s R e
KHRFM 0. 05 BEF) 0. 002% , B H A B H L
iR 1),

B t' - []

N
\oF
C/ikmm

/‘\‘QD

H1l RAHMARERENBOAHEAFTER

A%

PHEN UERERBREEASIIIEALE
o3 3t R IR O B R Y R BT 6 R R M,
A8 SRR B T R RS
HRBMFSRERS 2 FHEXRARE KR
WA ¥ BEPBREEE = B0, R h
RMERFUPEL LN BEESHWAL R ek E
WHBRTSIEMNE . ERRIAKER BB, L

S R R AR Y =K —— e, P
~ F

AP RRCTE R, W AR, Hz K H 59
FHFE N A XM s, BN SERS
EMMR A A T AR T, R RS
WHEMEEANERE O DEREERS T SRR
PR LS RMEHFEEIN THEE., XHE
BEAEARE B PSRRIEHNASER L LN
FEOTRER 50% , P IR G IR BE H 5% 3~ Smin BE T A 5
FHHEMA T 30~60min #I5R,

AHEE  [ER PR EENTRERE
WRNFENEEMSEELRATIMEEIY. BHS
EARH] 2 A FRULEMER . (OB ETE e H 5
AEHE MR AR R ALY
.\ VOD PSR E T, B LRi
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Hz N#2udeivdEFrSe@EAa B
a ERFAEALI—AKEEHH L,
—EREBRAT . EREES L

RUETR(EODSHVHEROE 0% EETEE
WA U~10%HTHRIRE N, 70X ~80 0 BT 4
FRAE o T B AR 5K ¢ (2048 P SR Sk A K P (BRI ) B 4R
A, MW, Q) K FRB BN AOD ¥,
C4 ) TH M4 N =5 8 3 0, o oK 0 40 2 o 0 L
RRBRE T2 () MAF RIS TRk A HE s | St 48
BB, HEOFAMMBEAFEHRES, SRR
IR AELE L RARE . R kSRR
HER W B SRR, Y2 U EHR
BRI EEN SERENTER. X TSH
KPR SHUEASHIRTINEAT., 19804
o I TR R o R 2 iR R O R R A R A R AE
H.EHBERBSEEN AN, 2FRE DS, A
MSEERENER —1 P ERSHER. e F
SHEFELERNMEEE LT AH. M ERASHEE
FAEREM TR~ ER, DA
o] P L T B R Y SR I EF RS H 2 BR
X5 3,

MR ICIAOIE M4, CO ST 4510 5
B RAE BB SEERE. COTHREPIRB o
B 52 B A i, 0 R 7 S B A R OB A
PR R AR E BT CO SEREHATh R, RTT
WF LA A 0 P o R R R R R AT . R
R AP R S8 T O R Rk B T N S SR E R £ R
SRk rEEERH. BPPhRBdik L EE,00
SEMANE BT EMITRROBEER. #1
RHEFHRHRLZNBETFARBERRG B H
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H 3

REAEEFN R ESFE

T EFHAKTENEEAILREENR

HBELE

BEBMR

EREEAR 3k A7

akoh &
W™l

R

L - A 1.D
HEEN LD
BEWFESSH | Q-BOP

BRE K

500~ 480
S000~5000
98000

ST A
W2 [A]

FL LI 4

HL 0L WL 3
T P

I 8 TRl o P

3]

WER
o

A A A
RSB

R

1~3

30100

1~4C10t 5
20~ 300

giabi

RN vase
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WHEmE BRUNBNTRATHESESGE
B.ERMGRETE I EE. SEMER.ITER
FRERIEh A 4 F . (ORI 2o 1 e zh w5
()R fk i LR BRARIR 1eh W QORI S {R BT
REBWHE W, (ORMESEFEED O EKED
W.. AT W, F W, AEWWE LB, FEmERT
K. B R RRSE TS FRENRL RN A

om ST (1 280E) ()
A e, AMATIE, W/ t,Q ALERE . .om*/s; T
WHIRE. Kim HSIENMRETER. 0 IHUER,
kg/m®s p, MEKSE,1. 01325 X 10°N/m?+ T Ao
SRR Kk AW SRS EEH RS
FHEAESE L=1,3F CO, Ak, EERE £=1. 8,
EHEBE =2.0), R EFREENITHERRE
ThE R AR N

; _0.137cosf @°M

m my, nidih
AT HHEEIE A, C) M ARES T B kg/kmol ;»
AMFLEG AR NS vmid AL ER.m,

BEEESE -FRSEE . HRgRJUER
HE BRESSHBNER BV R HEARNREE
FAHFAR HRZF R RE R E R,

BAHE fHEERPTIMARRRENE,BZ
MREBMAZI Y S HFFEAEE, CEFEES
EEHAREAEESYHZ . AEPER_FAERL
#HERRENR W/ OSRAME (OB X
AN r=800c "L AN HE, N ERAH AT ERE.
BEeNERSHENREX, DHBRRSSEE G
FH—HHRR . # - 2R, REEMIERAR
FWIRGHFEW.

IBAHERE N E UEREHETEEIES
W R ILERER, FRAERERRHETEERE
A AEFERFREER S PHENEURT
e, Tl EGERE D Em L' 3
BrEFESEFHREEERREET A HTERN R
EWZHE. B TRZFHRaH e F 8, FRX--F
ERIFRAZBAACHE . FERHAY LT AL HE
P FeO SRS E, RS M IENENE
HMARRERTCEFRESTHSEREBEmY
SRSEE A MARKERENE R B
I AT 2R

£%4H

). Szekely ¥ . L —NEE. mEPHRAKSER. FE
Tkt R, JL 3T . 1985, '

679



EHE, WERE NOWRIREEHEEREL. AL T
sk B, R B L 1598,
. (Ff F  Ai¥ie)

yelidn giangdu

AWEE  (smelting intensity) kG
EHRAERNIEG. FUBIFAEPAREAEER
KRRENDTEREGR.

BHEEREI-GBEAPETER/SPFEESR
FHit/m® + d,
TE WS RN B 3 B B A i B AR 2
%i“?ﬁﬁﬁﬁ—

R ERas AR e - d,
PoBK 3 AR B 0 0P AR TR 8 8
6 5 B BT LR G T o O B 5 Y 453 A

Eﬁ=#&ﬁﬁﬁ=)\ﬁ*ﬂ:fﬁﬁﬂf%dz.ﬁmz sdidd g
j[gﬁhﬂﬁ&!ma
(F5T)

yelian zhouqi

BB  (residence time in blast furnace)
EH Y HRIREPPEESPNASERE. 2%
TR EFERER, AL TR
24V,

'=ra—0
AFTHRBAMLP YEER TR,V HEN
SRR ERE L, m /L BRI R
PEEXE. HERETENEFRAS . BETERL
FWELTHME.1000m* EHNE P MY 129~
16 (P EXRBRXHE), ATHERAERHALEY o=
(P/V) i ERIRF[RR N

24
WV (1—5)
EEFEBRMAED, BT RS MR R A% EN
kE.HE8XH%

T:

ViV +V3)
1=V

AP METEAEH,V, HPFRBmLE -2 E%
B.m® Ve AROUFTREAER, ol V'HETHE 6P
PR m®, R R PR U0 0% TR LR B R AR
Z—. B EN&AGT.REENSE. A EENR
BCEWHEFEEEEL. DRPEEE. A% AR
R 13m® B L5 3h, 1000m® KL LB 6~
8h), MIFHHFE, EHE P 5 EZRE B RSt
§80

M:

HawOaRERE . P EESHEELH 1ooom® H
BHEEPHERAN 4~6h,
(F4%4=)

yvefan

Wiz (flooding) i EEEMIHKEIA %W N
H TP B AR, 52 3 1 bl 62 Bh 65 4R 8 o T
MM TREXZHSEFTENHAR, FANRNE
Y HRATBEP B TRABEEIRBEEL L KR
EAMEBK EEFARKE. &N THITEE
EMHENEERTER P ER S E”, U ERE
MEBRENA R T, EXRESBF B, T8
F AR MR AR A LR
Wi L7, MRS . ¥ {1 8 (T. K. Sherwood )
FARKETEAMEEMN SRS HR AL E, HH

’l’“iﬁfﬁ(ﬁﬁﬁﬁtﬁ(fm%ﬁ)ﬁﬁﬁ@%

s =Rl e 7 sk e 0 5 B R B

FER, m%,. FERE A F. Elliot) B3+ JLER
FEPRS A CHIESR P ESNRTHS R, 5
B 8RR 15 B BYAR 3% S 1 P A A i R B
(LED . R MR TEPPEERERRR & &
)= 10 A R EH BN EEER S

1]

=

0.0}

(wiF3rge 3 )2/ £y 02
[
|+ ]
&
[

o
nﬂ

0.001

fr

0.0001 a
0.0001 0.001 0.01 0.5 1 10 100

Sr={LIGNETP,
EREFNEr LA BN EREAFUHHER

HBE KR, V% AR, R R ),
AR R A B BRI B, R AR S
W LA HREE . 20 BB 70 R EIRR B P AL
PEHERE LHTTXTRPERZABEACRER,
WESR AN ERP LR L &80T 7 I% 3R
FEREMEZ ANEREERKTHRSE . &, H2S
AR EENE AT RERS.
(F5H)



AV W

yexin jicozhi

Bt (straightening strand with liquid-

phase) i ARABP HROFAELE
@ (R EBENKR ST 3 PR HEFT 8 A ¢ &
ERMEEAR, RELER R BIE SIS
AR HEEFNEANREREEN LA L AREZ
B, mE R - BAERE . R LR ESILN
REERRIC.XBREFSBN . RABEHEL
RSN ETESFVERLRER KN TFE. ERE
BEE B By (8 SR7E Py 2 2 TH A B 1R« BT A1
HRTE N BIAR™ SRR, KA. HHEERRE $ 4
AHERHFEEEAR, FHRNEEMBEMRE (X)
SHEEHCHMERRE R.RENTXRRLE).

AR o RS R

RusBu— s — ST oW B P o REE,
Eﬂrﬂn-’lm """ _%ﬁlﬁﬁﬁ.*,m{
BurBe—1-— A RE E OB EFRENE

w=(3-2) (-2

- AT DN HHEERN R, A EFRRK, F

HIRHERSHEN, RAL A HEMEETLLAN
WP LR A B R R,
1

BT

0.5D—4&, R,

APl HEERTHEZEEWIFFESR, BETR
R, EF¥BREX I1Y%~02%; BAXEDF

(& &%)

0.5%.

yivanghuatan liyongit

— B BWFAE (utilization ratio of carbon

monoxide) HEEHSYRAEEPSZI Y NSH
HERERE S CO MLk CO, HEEN IR, LB W
MEFHRRET EAEMNBEREER. COREPFAMN
SEEEMELFABRPETREEET AREL
WAL R CO. X IR R EE T AR
FAMBERNHELIRABSEE. U HNELMNE
MR, —ERAHE-BEERY

___ PTETRCO, &R CO%
To T WRBESF CO M CO, SBEM C0% +C0,%

FES P EBPRESR S S AR ERES S CO,
OO FRAY g (¥ RUNNERIE), FECHBEY LiX
—HEFEK 0.5~0.54, MEMAEHBIP R
B 0.3~0.4, EFHRBES N 0. 3~0.54; B A B Y
0.25~0. 4: PR 0.1~0. 2,

ERAEP L EAS AL T &R 2
HEE . AKARENAGFENRANARELS, A
Al M D F B, P IRES e CO. S RE
ALRé COERFEIABRPEFRT AHEHLTR
A HM B DR T R AR il
BEMGZIRESBEALSSR.BEFNNMEBERELERE
BEMBPHELIAEAASRS SRS ROK
{8 (H, % /CO% )%, oAb i B e 9 1E XK UL R W ok i
HEDSH—RILRF EREE W,

(DETAPHRELERES. . LRE Fe,0, 5BE
(RET BT HERBEEST H Fe.0, SBE) HF
FEREAHSEEEIEELS MnO, Mn,0; &
CuONIO)EP B CORTIRNERL, LA
CO. HRUE.p R ER®. HEEPRPREN A4
HYREHNNHE T XAEET rMEHEAESR
x.

(OEAEHRBEEREEBEEEREE .8 E
EEX. ATFRBECREVEREN (L& P& 5 6IE
RY i peo I MR FTIR M . 74230 IR BB GA B TR
EZi , FHSHERTFHCO, SRBRET 0B H
H.DREZRNATEHEYR K B8 0 : 90 mm =

T TOCLR T 00 % B R B T4 0, B R

7B TH 700 ma AL
MET AR FERRA D RE, RSP RE
ﬁ‘ FE203*F&304_’FEO_"’FE lﬁﬁﬁﬁﬁﬁfﬁ o ﬁ'ﬁﬁ
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REFEEBCHPHEHI.URFEER N LBH
H—EAMANE, BPRFRArESEESR
iz 2 AT B B e B R A P SE R R L B
SPCOBBEPER FBLIH FeO B ERET, B
H FeO 3R MK BH B S 3 A FeO iR IED] FeO B M
X, 1A 2 85 4 4T B 8 7 R IE Fe,O4 +CO— 3FeO+
CO, R Ta A #EFT . X B 7 8 R Sl 4738 JR R R
RIRET- P TREN 708 REHN 90m0-ro/
BeoFo-re=4/3~5/3, MEXTXEB HEERI KN
IR 2 F- 45 A i B 2 010K (6370, Jon o = 0- 58.
ERERT 910K 67 —EAABPHEN R EESD FeO
IR B RV A - R B L T I T 910K 8, — AL 3
FI B Fe,0, IR N H) -85 ¥k E

R PESHIRESFER—ERNBYE,
MR EHRERE 1083K(810C)M F i, Hatse & ikt
BRI HE St — " ALK, T 7E 1083K LITF R,
AR TR E R4 T, X AR T T &L B B8
—#fhaagte, S H MEEYEEXY e Tt
#E, £ CO M H, FuE Rk ik yet, 76455 H T
AERSTE HN/ICOUFR, X joth S &
m& AL, ER-RSGFANFETER S IELHHAE
SR,

CO+H,0=C0,+H,

X CRNEH HERECOTENERN HLYTR
CORER WA fER 1, FENAWE LR KE
5 CO RFEER CO, fl Hy . XEE AT j0 185 .
B E CO, 8 BEAKESRE E&E 4 0,CO &
B ERK CO, X5 H, (FHER COMYFRE
REHFET Heo BTARD S B g0 fll 7 RME
e N IR, ElZBFEESR ~EHIR R P,/
Yen=0. 9—~1. 10,

(ORBEEH—LERUY B m . #lme
R Ak BEE.BEREFS, RBRSLE, &
BRI, BAAT R BeR CO BB R b, i B HERE
W, AP F CORM M, HEMB R LA ERNY
KPP TRES BRSO BEE AT —Sibmaxtg
MAKEE,RATTUREIPHES S CO, &1
Mo BAET . BAE FLUS, RO =L g8 =
COMERE, By EREE, BN T W85 B H#
(e FMER., RERKHEREMREEFA
HIMFEET RO R FEH CO X, BHiEET R F,
BREPFMESBSREY o RR&BE, SRS
i o L OO B AR S R SR HE SR (CO T H) f 3t
BHEMNMERERN, AN TRHREENRR, HHE

682

AEEREE HEREERETENER LA ERES
KRR Ah & A HO s S, T BB 1o
RIPL %, FW KB H.O et £, .31 BE AR,
oo th BE 22 eI

(5) & F HRBRME poth SR LA, WMk
H, SRS (RS P 100 BE W v B iy 1%
MERAREXEGHERE L, —REMKE 100m®/1t &
AT BB . MRS B, o B MO O R B 88 T
EE BRI SRR IMER B REA R,

(ZHAY)

yixingpi {ianzhu

5 B IT i % ( beam blank continucus

casting) 18 55 9 W T+ 1T FL 0 R 5 7 49 O T Y
FHRRER FEFRFERTFERE, ZRELHT
FLTMAEE. RARESIHERNESSAHE
W8 YA A FHESWME RS, SEEXHE
EGMEE . ERE RS EH XL HA ., ¢ ¥
WRAR KON ETFEHEGH SR SHE
A, BERFE T RANL R , B AEAGLE
T ERSAPRETHSTR, MERR, ETFEE

463

!ﬂiﬁﬁ iﬂﬁﬂ#

WEFEBBEARTALHN

b7 TG R a2 A SE R 4, B R TR M S8 5 o
D FER— B AL L R AR, R LR
i B B, 5 2R 18] B BURD S H K R B I O 4
1ARIHERRIFEETRAN. 81 BURBSX
TR ZRBHE. dTHEERESE, W EBE,
HBRTHAXRGEREHMB.RBLURTFHH
BER L SFRIFTE - _E3E R 14 A HIK T
RE. #TXERAEHEN FRIEGEREENE



B, AFABEWKIEE B3R HAMANR
MTZEERGEIKT 5400 Bk B
M, mRRKA RS, SHBEREAEREBL.BA
REIEAT KABETR, B AR 66 0 P Y 3| 4t A L TR
BEFecRABTMERE. JOaTRTLN S HFEE R
FEHXTRUAAE . B T AANRHRELS, FFUT
FERBHNEXHE R T X 775mm X 355mm X
100mm (B & X B 5 < ) , & /B R <28 150mm
X 150mm X 102mm,

EFREANFEMARTEER LN ITRA,
RENRE ARANEFLFELIAN TFRER
RTHBREAFREAFEFREHREBEE T TR,
FHAES L FERERBEIAHMENRRHFE,
M i A 450mm X 550mm K B %, #] H300mm X
300mm BH T FHN, AL LT HLBKBRYSE 15
T, ¥ o 29 W 4min, 0 SCER O 2% 120mm B
EWLEREEn, T M 10805585, 5L E R E
ST ERAFRESEEN 2. dmin B4, LA S
W 0%, BAARHEERITEEL, AW LTET
R 8% ~9Y, HWE—TFEFEETHLE
T B0 # F R B 0, 7= Sk B Y B AR Bl R
RTBIFTRA R 0.5%~20%) HEFEBHEIL,
PN AR T B A, o T R AT e B R
L EZ2E % RN 0.1%. R TUMEEE th 8
5., RRREHMNBERERSE YR . ENE.

SR ENEC . HENEENH,®L 8 44
HEDELREAFERRARARESI —SHT
1998 FF AN, (WEEETFE 24 H)

(Fk fri€)

yinding

S|%E (start casting) EERERALERTERR
ER, R I ARG S ZBANBHFRESHRE®
VRIS 4 i A PR TP AR R R WY S SEAT M B4R L
BTH&ABNFrARBHER B2 WERREY
FHEEEUHEIENAKTRH. TREFRASERBANY
KL R EEE R, EFhasdE
BRE AR ERES T, RERBH RN
RS g L, B BRI 6 5 P A R LA L
BEFESHESE.

(EF#)

yindinggan
SIE¥ (dummy bhar) EAMBEERY
LSBT L I WA SR e B IR 5

AP LBEHEARLE ERLRBTIEHN
“IRT, RIETF RGO ACRE  SE LS E R,
R AR M LB T ST . IR AR S G R R L
B FI6EkBA BG5S B, HA JI R4
AHEE,

X7 FEAFEFMAMET EITFPRE. #X
SIS BT & W ol HoiF B s 0+ 8 AL (B
L3 WIHES [ SEFF (LT 7 ik E o5 L. 5 BT RIHE S| S8 5F
FRNBARBREN AEHRILIAEER, AERR
EREE 2. XEMNEIIRTRAGRBENAE
A, AT BEFT R EE S T R A B RS
BT .EHIRERRREFRRIB TSR TFHTT
RAT B0, AR EF R TR, RARESEAH—1
AR RBEMIEIFH R LEE. BETH
PLEy Ve R,

Bl HEAE#40 78RR
1—% ¥ 3, 2—3 & 3
3 - R R(ERFBL

EHPAY SELSEVESZHNEENRY
MErEREREE. SIEFERBBETESILGLE -
FiefirprEn R Rl MamA . B35
RIS NG RB[LEOBA., AHFRIEAY
SRS, AR ST ERI A ER LR B A
FENEIRUT BT, Xy HE ST
BEEEYL EEH AR ANES B TS
R E R RN . EREmER, h &
e fE T OBEAS RS EWMIEIFacERE . 3%t
MEERTREEE FHENEDR . BRENEMN
R EHAna, HRERULERE G, ®EHRS
SERHT B R ERYEE R LM ER , LB E
¥ 5| 68 3L T 4BOB B0 08 e, S OE e T | 4 L T M S
EREYE YRR E e Es sk Lo 3 Es
RABEFULIETHH 39, 25 7T A RA
JEFZERBMEEY. FEIEFTFSEESH
B A58 B AR 2y, K BE T R T Ml BT
EEVERETENEESEEAGZESBIEAER
F, (REEBEIE 21 T
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o A58 T 1 ,
Ii..._ o =il -,_._....._._._._._.__...._._.,.._.._..,,,..mi,.{._._._._._._._._._.._._._._._._._._._;.-
HIHT . R i
2 WG s
1—5 gL 22— HE:3—HH
# %)
yindinggon cunfang zhuangzhi BT AR,
Sl ENRIZE (dummy bar storage) i TRIRTFHEEE HASIEFERERFS

BHAFREHERBFSN ARt FRE.ONBX, BRERESSIRFREIRE
R R &, LRSIEFNTEIRANIEFER RERRTERT ESHE. LHREHTRHFRE

H1l REINSAFHEX
1— ML — xRS RE 3 —REXFER
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A NEEREN L XHFREHTR, EBHE;
(OBHFA. TR ES EFEAENRE 2
EABARCREZH. IIGFETFRERE LY.
BB RSB R T A L O b R
FHREBFEAFTEHARE. wIREFNEBES
HE. (DFERA. FIRAABE ELRERERBELF
MEWLE. (OARR. IRFRKERTRELAE
T—faARENRA. A THREANRENE —EHN
M LHFRERPUNBSAFHREZRREZ,
1 A —FREIErFREENRER. EQ¥kE
BEHGHRE . EEMREET MM RS H

Hz LEIEAFFHEE
1—RBEX 2 -FHESRE - HAZE 1T & %
E—HAEI . 0—SHER T HELE s,
o-HFHER 10—KIGER

ERJIRAFHER AEHIAL.BHRK
MITBRARAFLEHAR, DEHSHER . LI
HFHEATREE B RLBEEHW TR BT
8 LA T EEE,. FRESRFEL, (B

A FlEFEABHES . BETE ENEHRAHE

HE AT ERBERESIGHE L. O TEDE
X, 43| @IFBEFH BT RSV ARF X6t 5548
HER BT B Wl LA, ST SRS
Bo, B insde A B 3 S £ B, BB LAY EE
RN SDSHEREL, WE 2, SIS ER L5
BHERES AT SRS, DB RYL. FEE
B oER, b s e, AN F
BIEEFEAIIR N 45 20 IR 1E, T ERREIETESE
BT RABANEZ ST A RERE

] e 98 A B X B SEFF R I, RS RRMER R
T BHH S5 A BRI TER N GEAT AW
L —EE .,

fr &

yingshi

B4 (fluorite) B —~FRRET RIS, 2
MeGEWHEAPHERAN. T EREMEBER. EAMHE
FHSHCaF,, HEEG . B0 . KE6 . REHA. B
o LARRECR. EAR —-#EE FEREN
Y. HR /DAt I H B E, B et B A5 95
R LA R IR RE D B 2 A o g e Ay
HaRTAERALERE, mGET L AR ER
FCabl. 3% B FA8. U . E X HFRE, REME
. EREFRXE . REBLEW, BHE HM4, T
B 3.1~3 2g/cm® ¥R, MRS EMLBMNER L
. AHFEFE . CaF, B AREY 30C.HER
RARTEL . KEER.TRA.ERTREREL
PIE . ERRREEEIRPIENATHEERE,
RS CaO MER/ T KIFRE 2Ca0 » Si0, SR 1%
HBEREN, BT A KA, R s B B
., FAHEEWE SRIERN,. EE, EESAR S
PR BT Y & 4 Si0; + 2CaF, = 2Ca0 + SiF, + K K,
=R SiF, BEW SR AR CaO &P
EFHNBERE . PEaBRTHERR. EhEAHE
At 2 B 2 H B K R vt L B AP ke B R L B A
7 RS O SR REAS R . RO R K L
FHEERER  ARIFMAZES T HSEH I AES
AR .

EABEEFHENELER CF, §BAXF
6556510, 23% .80, 15 % BB HE B A ER
CaF,>>85 % ,810,<4% ,Ca0<5% .5<0. 2% , Ho O <
0.5% HAoXENR. INERBELHSHER PR
BEA BB §~50mm. RFRERAHEGBERER
T % Ja] Bir 42 A5 e 5% 0 R O% 3 AT BITAE 100~ 200°C A%
BT T4 4h P b BN 10~100mm,

(P BE)

youchen dianzhaiu ronglian

BEHBREPIEE (electf:nslag crucible melt-

ing)  EEWAHRSFRARNESANEATRS
5 A 7 A ) e FELRROH < AR DR & R R A AL AR
B Rt adR e g FRAE, P L
RARGBACHE R, MRAUREZHMICEERT KM
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Ny, FEEERASNER, 8 R EmRR
BERPHAEERMB . RIFETERWEE FEHRE
FE&HH.

HifmEPESERREDET 20 4 50 F49
EREREEAN ERAY, To~30 EREPHRITFE
M BRE TSN, FEATHEHNEME
MRS R, PFEIEKEE ICUTFRILES
FFIBE. BT 70 BRARKH 80 FERMFBEMEEH
MR TEmER,

EXEE MEBRAR,EWREEPL GRS
R — B R R — R R R R — T o AR A K
i) i e S o B B D — S /MR L R, T
BEFBERE — MM, BERA =B NEE
e R B4 b B 5 D3PI B AT R B, SN Bk
e R REREERDGR . TERIE4 TS
MR R N T RS HT RS MW, 44
MR ] —E Rt 5 R0 N o 15 3 3 i 3 40t e w2
RIS MG, W AT NP B EN
FREE, EHRE LB, FEnERE T A,
X HE IS R B R BE I A B BB & B Bk R
B EFFE PR A S & LRER S, K
B AT AT O\ SRR

GCEVLE 3ok 4
a-BERGIFRF N R AR, c— iR
I— R 2—F R a— AR R,
R T—FHAFEE K AM 9K EAE

HHAEPBEN S AREE N REE. W
BN, BBRANSE, SRS EERR T ¥
7.8 SX SR, I, 62 RN %R ER
AR R A AT R X B RN R R
BE NTEEREIDERI LR . M TEE B EE
AEIRAEBCA R

e BFHaBEPHEFIESHEEREEAR
HE. ERRFIEIHE AR A TE8 P R A%
THEEFERAGERSE. ARPEQEPRE.PESR
BOKSER BHEENAMILEE. PHALHS
BITH. —REEPR. ERAEFARET R
A EHXANER =R B FE BRIl
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FE LR PR 2SR e 5 HE et A5 250 I TN R - B4R T 4% N
=W, MERTAREPIESS,

TERE FHEOAEPBHEEEAEES.EX
BE EERILHEEESLTRE AR EEA S
B EREREARHSES N, ShBEREH,
EHEEPNEEERNERTHERR. 2 h &R
PERIIR M AL , 0] F A AR Smb e PP S
RENAKRERS, BBRTESPHFRR THEE
B UCE; MG EN. . SRURESEA S 4R
AHOEEER SHELORSE, HTHRENLREA
R LR HIR S A S, BN AT SN
B B KA Ll CaF, BN Sk €158 2 FREE
B Mo f, & NP3 BRI

B8R P LA R ), e
ERBETHESHAR L AEEBLAX SRR
B SRR ART RS B E R E R, RS
W R =Rm R i, B R W B e
MEBXmEaEN EMEHRER, G N REA S
B R, BMERS BRI G BN 55
BAFGHE . ARMERE L2282 AESAILE
PLGHE B R o ik sE . T 500kg LI T8 4o
T HEBREE 40~%0mm Z @, ER 50~75V, &
HEF et xf i B ok, B2 ik, KPR FE
RHERBEME. A THREE™ R, —SERHEES
YRR R AR SR . SR RS A%
MRE AEe&EERY. YHKE RS REES
PlEReT R EE HHEE,

Fi HHRBEPTHUESERER.SSEHREN.
AEN. BRETAHN.BELURFASRS, #HKHT
HER, WREHTHEE&EE DR &k, BiE T
ATeEschig, FHEEPLENSESFESS
BEREN, MEE L AHERE o] L ik g 5 R
SR. FABHR ARABRTEEREESS. BT
B LR R T T D) R R R AR IR R,

EREFHAE B BBEFEGSSHREDE
R, Rk asbhit HhTHFFITES
BHys, A sEsm, WF sooke TP 7, w40
HPETE 750~ 1300 kW « h/r 2 ), ¥45edE G40 % 40
~ 90min, I ¥f F A — M Ny Lo, SR et AT R
100 4P,

#£%¥H
B RN —— A R B R, E B Tl i
Wik, JLE . 1978,
KB, FirrElnmeE, aWAR R R, 1979,
(A% ENE)



Tem T - erere———— S, o™ W TR T e T

—— e i e —-

—_— =

yuleiche

SR%¥ (torpeds) XEEFEAHRARE
BaEINeAx, IHEREE. ATKERHPELE
MM LAHRELR, BRGBABERE NS
HMERR, BT KR STETE, EREFERHMN

C B EMER. AR ER 150t, 200t, 2501, 320t,420

SERAE, PEFILWMEMED A RANE 3200
H#BFELED . aREPHA—TEESRD, ARY

t=hilb  PHEES W& 8

BB 1 _ =

3 1400mm. WA P H X EFE 300~ 400mm , EEFEH
K i B AR A B9 K HE 38 500~ 600mm . i O AEEY TN
HREWSKNE, BB R. BETRHMEN, ¥
AREm e R RS, ENAENER B
SLRETEX WAL RAENM  EEER
RREEFHEERR . EAARNHE BTN
Z [B4K 20~ 40mm A WS MBEEH .
1B 64 P IR B B MR T T - R

HAN )

".,'-!'-'-“ "—F—

a."lh. RN ..-r"ll-. Hr-FH.

21 3 25

L FR 60

&£ iTHL [ {14500}

25800

320t 2 Wi £

WM. HEH WA EREERL. IMEEERETH
HBEGEETEZN 4, kO L s 0L
HPHRARERENERTEREN, SIS AERKX
% 360°, T8 P Ak #K5h 1207, (9 3h 3 B 4 WL (O, 151/
min) &5 % % (0. 015~ 0. 0015r/min A I R . 7EHE
[ @ SRR ] 2y 10min. B EEERIKN
RARE—TERAMBT BRI 16 T AR &
M R MR K B IR, LR N H SeoicRETH] , 7E
AR U ERA DT AR ERASREAG
HULEA EEBERKINPFELEAEEERE
AR, AR ENRES A A ER M.
HEEGE - REK. HEBEAFSERM
0. 5mm, S E W HEMH G, MEAYT R FATR
Bk 800 KA L, B REERHA B B—RKTHEEER
B REHFEFUEBE 0 REZGYH K.,
800 WA NG AT — i, (MEEIETR 4 1)
(& & EER)

yuhuanyuon giutuonkuang

W NETY (metallized pellet) &yt E
KRS RATRABEESRENRET. EHEAT
(900~1200°C Y2 M &5 4 k¥ [ 43 I £ 18 , B 3
AR S M=, &R RET o0 E
EHRANERARAT , B RRATHSMEBER
HEMLE UBRAKTEME S2EZHER,

& MALR =52 X 10046

WE R T A RE RS — AT XS 8
ERIRKEK S S RAERTAR, — 80 LA T
500N/ARIAT. REE2MEAEERG,FAALR
& RAEEN 0% B 5 U AN, KMFEREZSP,
£id LRk R

WERREAT HFHHERLEREMPFEEN
E.EEEER. MG E EEERE, &R XD
AR KEREHEASERERFX. ERESN
BEWET socCO TR . KAXSF LBRENER
A& iR . ERRBRE Q100 C U Y TER. KA
LT MR R R £ 75 A , 2 DB B R A TR I
e dh.

EEMERRATHHTERE, /T4 RLAE
(CO,H,) R A B 9 B 815 Rk U R E AN
EEMAOHEEREREHRE, EHEAKART
PN E AR LN Midrex) i SL-RN i B F &
(HyL)iE. (REHRERKE) -

WERRAT BESMAER . SAMBE.EH
Raode.SFEEMTR/,  BERERERXS
(90% L L) . BEEME & (5i0:<<3% ). & MALETE
HBIERERAT B TR % TURESF =R, B
AL BEREL, MR EKIH.

(L4-3%)
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yuanliaochang

M¥EY, (material store yard) w2 Ef.
TR SMSR R Au s AR E KR
FESHYE RS EFEREASRSET G 45,
MU ESENR S . A EREESRNYS S L 88
¥ RAF BP L AL . GEL B BH.E
WA E—RoRdsy £AF LU ERE
MR TEF, I E s ok P K R R, 88
SmEREL S, FEMBRATHELT B M e 2 ab 2 M RT et Bl i
TES,RTURAERH P ELIARE 0ERHE
ERE — , ERPGEEML» SR TiE=, 7
B b R T B S B, 20 AT 60 L, P
B S g A Y SRR L B 2, OB A 8 P L A
DR S, UEHRE AR HEMARY S
FEMERTHER D, FEHGEVBREANY T
RREE . FHA SRR Ho% . EEXE,H
HTHA LS EE, UL s & My
FERBEEE., BREHN ERREGHTATES
HHGHAHSEERS SR DISES . SMEES
MV CEHTHT RS REBT —EMEE . BEE

RERATEFE—R VBN S, 80 EXTHK, B
EH LIRS 7 AR N | . 8 L$ e
AF HERGAASHEALASRET —HAE
BAEAFR A RRESE. (LEBRHTEE 13D

ik AAEMFEEFAFEFERE . mITEH.
Roo-HIR S8y hiE.

(DEFE.VFH B R IISEs T SRe
ik 2 IR B9 A P2 R 4, 30 A 3 R MR Rk 3R e, B
REESHEELHEE = EHF &, §HEd
WHRERMBEFDE=SHEHAZ BHFEE, LR
REREEFR VWO EEREC AN - cHBS AR
FH 46181 R0 5 E 40, 0 W R E 56 R H M I T AR F 4Rk iy
IEW AT s s ERE By, LUREE X
B HE Ay, 8 5 B RO A2 LR i A R
B RLUABRESRAT HLM EHRAE.EZET,
FER K E A E R, FOE R B R S 2
R HBS £, 2 WE R . RE T Heckn,
s TP R el ok oh ol (AR R TN ]
FEEXA.

W\ FRGE ME AR R 5

Wi P E 8 1th K 35 - Fap e
_ |aE ot TN L
K B |3 gy, & o ¥ oo PRRURLIE PR R E = i
ﬁ % | B e | X g g RERSTHR, | Ree | 5
2 . - WRT RN, | B8
%o ¥ 1 R | B #
N SRS i NS
¥ F R ® /A
FRE&E R | 28 15 |#&50| 60 [#% 20| 15 £ 10 15| 20 30 10
HaxX4T 45 EFFT B, & 50 7
7
H 30 ’
FEE HHVEVERSE 50, KA 15 = R R
Wik BB ESERT & 0. AKEEREZAHE 20 7~8
¥ 40,8 % & 20, 8, THEE 20,
hai LAE. BPK HE. PR BERE 10 108

NG AR ERE-— HEN. NN 1ES
FYH.ERGREHEE— B RART HES
LR H ST AR AR R
B R CFREES RN M £ ook HERE L
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. Ak BEER, THNESBRHAERASFHRRE
oy /DBRURCRL 5 o) 5 R R B BE S — i 2 80 53 BUR
.

(MR, FEFLHHES. METVA. 6K



A.AZA. BV ASER A% SN TAREEEM
BexkE RERRSEN TLRRTE LI FERGN
B TTBRE 5 . 48 B 0 A T 7E JRORE 35 I BR 80 K, LA
BRI REEGYER ., T AR E — R A3 A O B 0% O
SARE . HAPRET A EAAESMIRE, £TE
I Ah B & A B FREROYL . S B PR UL I P
X gL BRI A A REEN T,

(OHEHMRY. MR EESIRTEDBR
SER L TR SR BI B R B E WK
HETHTIFERMNRS K BESETET L
EREE TR AER, BRIOWNENSEFHRE
R ANEEREAERVLIE UL ERUR L.
FR MBI TR REVLSE . A FORHE
THEASNERET RAR BR RS TF.

%2 FeEEkRERT S NG RSIME
W R . (DR (RS RN AR . A
HERAG LA R P EEE 70 EACLIETeY — B F0R 5 R A
AR AAR BB, — R E RN RRIE
A, T A B R AR RS X RN RS A E

T s

T Lk

BATARNES A EESETE. QOFREL
5 JBORHE X MUBUBHE A EL A BURE ISR AR A
RN EER AN T ABEHGL REEHRET
i EOM R AT 1 R E, 3B AT R BLAUAL B e b T R
M, HEF LR AR A A — R HEk
Lok BN A X R R .

FERBEanAR N EANSERXAR
L OHABNAEREERES ST AS THRRE.—
BEBRSNS BT, S HRACERNAZATE
FETFRESAEZWHESERNEET . ARARE
Y FERHERREN. AYBRENBERTLUMR
KBRQHERE, AEERE KRS SLF. 2
(o) A=A IR Ry ik e

HFAREHE BALEKRIFE IS8 R
BHESZS DS BSWS RE . RY RS 48
EXE BRAZZURSETHAR. (B1MPEEIW
Re@EAATENSNFEAEEATNTHS.
(ARG G REE, PEEREER 600 7 ¢ £8
BN, FE S R E R A 82 7 m, S RET RER
By 8% . & #EUR i T R 210
F oty HA R B KW 4 b N 5 5 M
BR—RAME BEHRMA 8%~
18%. (DRBMAMBHA TR, —
VEAH. S BENS . D ILR
EAURRONGRTENRE I,
P4, FTER. OREHk,

ank

YR EEA P L RALRE,
EASHANF R RRGEH

FRAELETMBEETHEEL

IR BEGE R W REAT TR R

(= NEHERAREETHR. HEER
Cw==1

= Rl R AR RN OLE 2

MEMETEEZENRRER. LE
— 3), B EHEE R YL T /RN,

HERY B, XBIRE MR
BEEFREES BT —EE. &
RE_E.B=E AWK, HEXE
WA SRR . OB L RN R AR
o A R RS B R AT B R
FERE—SRE YL, TERESXR

K

|b

FAWERE B, B E TN o7 LY

Bl ZUHHKAEDLE ARG AN ERE

FWBAFEHACELEES. (A
B OF & 5008 0w B s L
BESKF = @& 2AR
B 5500 9 0 5 5 0 48 B JRUBE 5 9 IR
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BgER, BT HEE 13m.16. 8m Fl 12, 4m, HEHE
R BT TR SRR, FSEEER=f®F
Tt BA T R M T, MR B E AR R BE, LR R

I—-:h.

! R - T -
ETEE— A A4

M2 EaET—REESR

B3 Z£EETSERESEREN

= A

M4 #HBEETELFA
a—HFRFHb—AFHAH

¥4 H
BEES ARG ILER — BE. geETHHE
3, L5, 1084, |
%%

yuanliae jiagong chuli
BEMT 4B  (treatment of raw materials)
HBREA AR B B B, BB IS X
T RBE — B FRIE, B—5 A RTRER , K B g
H.HRERSNasy 88, FEHFTPIRNES
(RuaRA) RRENAATE T HRREEA
PR AP ERTRY b T ENEREES
yARGHEY EREE, BEENBEEFERA
Fokok st od, RIS AR AVMBEO LS ki
ARl BRREBRAFARCHHFIHRBET, £
HBEARFTRAET F L5 st mik o wik A3
Bt B B RE S RRESTE RAY
FEFHNEF B4, TR ¥ FR AT I ES 4w
690

M B A, B A MR A R P A
B, 7 B i T A e R R P T R K. B
A B PR U5 R O 1 R L 2% (B M AR AL, p e
ThERANARER A E, ERAOFRTEARSE
BREE FANBRADZ SR AH TR ER
Bk A TRBHRATTAAEREERFERRH
ETHRALEEARELBALBR DS, »BH4R
HAEMNHIERLTTRERLENE.
(A B )

yuanpi lianzhu

B iFE® (round continuous casting) —
FEREELANTRTEN s S BRER, TRAS
HBEMES AR . EBERNSRESREERHK
R EAREFEAHRER METEARAH S EHE
EEENHE., BEEGRTHLERME R
FIIEL ML KRG REENEFEEHR
HEREZH ETFRESIESEMESE, EBETE
BRER EEShE —E4 5.

TELER "HAN 4 K (DR SHA R
SHARE ., $HALTEL P M4 %408, B SR
RS2 MBS FRE A ESBREFERMAN K
RaMBEE RSN RE, YR GTERE
R, (OTEAREE, RELEMRAKTEL
RPRENGE L EMAET AN RET SR
BAMBN KA. HENEHES ST P
W R, IR e 5 O 0 0 O B 5 , 6 S e T O T B
BERHEENAARRY S AEESR Y LR .®
LRFMERMNHN. OGN BTSN BIEHF,
B R S R A S L B S PR e
S FNRSHFEAETEFRAELRE&ER N
HMARHRE. (OREEEN AT ERE
HKE  BREEENNBE . RAGERRESHE
PLEE I 2 R O, 0 S0 P T s 5 SR R S

REFE BRERTSATTHSE.

(DEX BT HER. R A& ERNEENIE
BAMEL R EETERY MR R,

(2)FI8EH . SI14EATFad B B2 55 B 3 I Wi A Y
HESHRPREREROEHES. S[EFRETRA
HEIEWTE A — 2 5 MR E RS,

(OBRBRIE, RANBENE, B HF TSR
B i S m.

(WIIEFBERE. REAERNBEES, TR
RIS 5| AT B B, B R 65T 8 o b
B L MmREMNLNGE,



GIERFERE. XS A% K, BT HERRM
MANWOEEER  REHEIRDHRAHRE. 2
HRBEEHEEMNNHENE TR, LIRS R T8 3T
SIE R

(OIRBHEERERSE. AR ERARERSE

EAERIIFRNEREL HBEEE RN
PEFSIE R HES A FLIRE AT, DRIE X
WAEF8, S5 AR TN T ERE . BIAH R e] B
IEEEFmESE. (WEEMHTES 23 T

(ZE L)
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f4

Zhami o

i g )
RN E, SR SREL. MIHEE R RN AR
A4, TTUHEE. F HESHER. RERFHE
. RET R kK. AFRes L ITHBRRANYE., (&
RS b o )

EBBH N D P kKO R

(slag wool)

(*F R &)

zhatiebi

HEkEE | (slag ratio) B BEHRER
NMAEKHHER ATER. EARIYPESTER—
Bl 0.25~0.50, BN i % 1t £ gy B # % 250~
500kg, M/AEEA{CATLIEMS AL MAHTFHRBT
BHESE  WERTRSSHREEARNSZ AN &4,
("t R %)

zhenkong dianhu zhongrong

RHMEIE (vacuum arc remelting) —
FRAHBEIERREEESRZGF THEESANL T EE
HEA. MW VAR, TUABAT AN LR R AT
HAEVES AZEANERMFRERE ELERAZE
HF,. cRUEBEERBANNTRIFEHATREHEHF
EASHGRANIHFTHER. HXWESRLUEERE
I R4S T E A T So00K B K i RS AT
WU R ESREPRFNSEEMIERDP.RE— R
R, EeRBRBIEE NTEI HbE
BSOS R R R B B, A E I
VR R BY T B 5 B D g S Ak 3 B b Sp i,
SFHESRAERRERS TETEFRESHELAARH
ERANEAREURTARYFHTE.

g AZRNESPrAAIFTENER.AE
NHEELRBEHRGRE ., BERNERFRE
BEAEPE ER. NEZRAE. HEZR . UERLK.
K REFILAHEq.
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XEsREFFEHTEH
1— o G, 2— At B3 NEE 44— xL5—1
Hafi,c—NEREENF,7—2RAEE R, — KAWL R
BHE 0 BAER I0— W11 —2XEH 122 R,
I3— AR HESETE 4 HHAH N O

¥ MPREZTE BRAERE (EERER
ek G W R KR R R ARV KRG
BAFIL TR AR . PR B AR (B S
FOHE. LRIER S ZH BB M 2R AR
HLUEERAE. FPRLATERRZRE . LARHE

CAEASRYMGLE. U REAERF AT ERSAE

MR MRIEE 2R RILE, PEMEDER
SGzHANEEREEZEEN. KEHBHFE—HE
S FHEAKSHREER TS SPRZFEH
BREBAZTH TS AREERRAERE L. &%
A R o] A R RS Sl , th T B R R S LS B L e B AL
M BERGEAEN. ESHSRaEER, 3
ARkRL SRS R ERE, AERRARE
E AR L, Bk aEEERGR A
AR EWUEERE. R AT GRS ORA,
MTFLEREGRAN TR . AmERs. 8
B.ESRENS RN EEREEN RS
BERE, LERR2EWE, BH BN, &
M—8 K 10~20mm,. ShIMHE T CRBERE) . B
HZEEKSH . SGRGARTEEPRHTOL, N
TRANMAHEREAIREE“R,.FRFANAT
BEERIREAEM AR YT ERBEES



B R e EREEYBRI -1 SRS L,
FEEFA Stk M R H PR, R P EE
ERL, F—HERPAEEH L. AMERETRNBIGR
B.EBTERE L, GEO PR FTLIBES, T4 &
BHCERRTH,. KEPEARERELRELE, R
¥ EsE, AEELT WERMPESH—ES
B OSAFRKSESN. X8 TREFBHTE
RETRUIMBEEMFARES ZH018I].

R TRAEME.RE AR RN
BEMEMAFANSS, -RREERMEE, &5, B
BEEHAIFAR.AHBAESEEROESMNER S
ARSI EER A ERIIERE R EENPAE
MWL EHH 20~28V 27, (IR R EXERA TR
BiE, SXHERABU{tE,. EEPTERNT X
MEEABRERMNBRE URTEBEANEE IE
— I HEERER. TEYN RHEETESR ERET
ERNETHENERHNBERIESAR, P THER
HHERE.BAEXAHRESVERESRARH TR
., — AR R E R T2

EZRE BMRZZEAEE MY EZ®EITU
ERTHEARSHAY,. XEFLANAFES AN
S8, LR HE I0EE R 5 P9 B S PR ot OBl BT i
HHSE . RIEEREHNEAANHEASTANESLR
BERPYUE FFHRERFXTES. GRS,
EZZENMEANNKET L.5Pa,. EMERFERES
WFETE, R EN N 2~10Pa, XHZERNEN®T
15Pa i . E— T ERMEEA . FHRSHAR RS
BRI = £ A (R Rl S5 RN EZ R
I ERFELERBHENRE, TERASKRRE
RuERMHRGER. B E—EXNEASESLTLE,
REE W, KN KT 20~26kPa,

e RE FAEBHAINKE BERENERM
oK A, P B b S B R T A 7= A, 3R A e SRR 3 e
E#TRPERSHT RS, B R ERR E IR
BHBSWER. LUE. XS EREAESR
RIS LR, NI E e e ARy R . BRRL,
FRETHENRKE . THTEE BRENELHNE
LIRS RSN ERER TS LEN. EMKE
RN ERE— ENNXR. MU ESERSE
EEEHMREERASHNEAEFEENEN. B,
HTHEEFEFERENAEREERA N, FFUER
RETLMEERC, BFRRFE M EREHRBN
HESBRMHRER, SRR ERRMEE TS
2SR EA W () T sk i IREL B3
FZHE AP EEESBALT T —EHMELE,

By LA AT R AR R A0SR 2K R B T S fF S ok i e i
REHEE, XHEHNEHTA RS ER,TURE
HE K EHERE 12~ 18mm Z 8, #47 S M.
EE R MBUY 4~ 6mm G, Bk e & 85 3R 3 SRR BY
IEO AT TR 5 B O X A SR A BRI L B
BB IHEY X MR A S EFER] . FBORIMH K
WHENREMARER.UERTATNEE, VL, 4
RS Y ZEON I J A7, DS — R TN L8 B, L AR R T 2 R B
ME R —t5 MM A TITH A MEE, EX
—HHAER T . EEEZD — ORI R
MR A BB IR, '

MERE HTEWERPEHEFEERS, LN
AR RN R AR EEE sy, RSl X
HEPORNESEBRFBESHES L HERWE
Ry AR, 2H Tl s T MR R T .

BiSFMs¥E KEwaMEBPHERELS, &
BpFRHREBER 3 fR (DESHEBA T2
REEEREANAEEES. WEHSHTEBASR
B.PARNARBEEREIHERESEBL .5
Wit B RS R RN ERS . EERAESS
& ReEE. ZHRIRPERE BBLIHE. R
BRABZHNPFHE ZHTREASENRSENS
. (WEEBTSE 15.16 ) (P EEGHE LT
G 5B R R ABE R, WAl BT AT H B T A &
EUOEERTEEEER. O EBSEMERTSNE
EHEAMMRES., TERETEBENSEIRNE
WP, CRENEREESRETRERH,
BFETEERE BRESAVEGREBPRE.EERE
HANERNLIBRP SRRSO BERHHTUSE. FE
dhan B RS, B TR R BN T REeERE.
HEORER BT, N S BER MR TE
LB, MTFHESP F.BF4RBMREERH R
%.

T2 SBHEMERIZIIRASERUIESEHMY
priiE =

ENAEEY HEEQMERIRTSHEEE
B S E B AMET 4 6t

(DARERE. S EEAnEEaRERs
AEREESAREANREEIERE L, SR
XEFHT. EERBRBEEEN —HEL—ERAR
FERENHAN RS TEEET . FdEER 58
FEH R 2 BT RO, 2 BRI 65 8 -1 o 1 9 it EL e PR
E.EBHERNEAREMNERMHEERHE,AETF
FEREF. RN B SO RFENTESE —
y
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(DS EEEERTERBERH WA M
EREN  BEAXBENEEABERER —EX
MEEREE. RHBEERS&BH L AEE R
SEAYHE ML, EEE R ERE AR BEES.

YN, REEAEMN B, 753X 1 74
RSP HENEFTRE DEHBRER PO SERE
e ERAE, ZREER LMD . RERTEE L
RERBEBMESHALN.

(DEHR. HHETEMEFR LTHEL. BB L
MV RIS BB, U B2 S i IS
bR R MR kL R A R,

I¥38 8t HTEralEHS~TINER.R
ETEBESHATSH EETERY, BIRFETSE
F&FM EENENMERREELZ2EY EE
EhEREYRHIESNE.

(DHFERR TR HEERPRE T HETES
AheEdpew, EEmEF K 4G a rmE2E
E8E. A K& B B ES AR 54E B w ok
RERBHEEERZTIEFN . VAR ETHRHT R
MR, YRR THREAREE, TLK. &
WE VAR P Fi it MBELZ M ERT HEHEBE
BEAHRE . SERBRSHER. AR, B4R
EEERABY, ERALSHBEE, GEEAN. @
REE L EEEL, RERE T BRI ML ER
. RASRKESRELEFEERMARBSE. BAH
HEa i E AR EER.

()EREBRER. YT EWMErER. g
REGCEEEMAERGNERABENZSHE.E

HHHATAREBEREAR.
d/D=0. §5~10. 85 (1
AHdHEHEERERS mm; D HERBEHB, mm.
ALl R XRERBRER.
d=D—28 2

Ao HHEBRSERE EHER.om, W E 5 HH,
ERIERIEEESMWME T, MR RS /N BE. B
NXT EREE Al &,

(DHEZE, KEEMERSBIHHRE. LB
HBOLRER RV SERER. D EEMMTHR
MESBIFHEHEERENERM . BHRZNE N TES
K, LR . ERFEL.Pa £ K.

ORCERCENETHNEESRAAREEH
EEMEWN, —MERRSE E<6. 7Pa - L/s WHEH
ERERSEMEHER E<0.4~0.67Pa » L/s,

COXRE R e TR . 5 05 El TR b o 3 & IR b s A 4
MEE.EBAER.ERAEEEHREENE
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WA SNBSS ANSEREARE. K14
HTEERESSREGSHMNE R HLBEATE
FERNRERRERTSR AR,

¥ EFEREENSRAR

& B AR it
=805 | eem mENS | BEBERL
, EHE By 2 /| B R B
(BE{ .6, Afem?y :
dommnd 4=4~300mm B i
Imicop | BRI 8
BT, A LDy D=45~150mm SR NES
AR d/D=0, 70,8 Bk 1
SR EXTR
I=(16~20)d fjﬁ, 300m izifgi
(AT, A d ,mm) d.ﬂ’_ﬂ—ﬂ 55 m "
= B3 7
~=0. 85

CMEHER., R RERHBMEREERB
f, — AR SR P O M T W D O 4R AE
(PiF L ERE B urtE N B BB EELEHHEA
R ERENT RS, FHETRE kg/min, B
BEREOUUHS AR ARHERIGR R ERA
ST P T R EE R (S, mm/min) EWE . HHARN,
v=KS8 (3}
AHF K SRR ke/mm .

rdio10~°
d?

K= (4>

Ao AEHSRER g/cm’

(8)1¢ MM B . SR AL AR A1 14 2R B R BLAR B B0 8%
B EMHESAEA. EERET P ARERES T
AREIRE . EH . EH KR, U B8 R E AR
FaEy TG HIHUR MR S R MR . S T ISR E
ERMPERABHEE, TUERSGBNEEERR
Z (R o B 4 (I 2 1 ¥ MU T 7 i ) il 3 <, i e ol
k@R Fr S R,

AR THFN 10H. (DERE THTHE
B, A AHEBTHAZSHREGSHIES SERTLL R
ERERE2THSENESEAFTESRRE ERE
HERMAAEE VAR IREARMERERPH,
HS YRR BB ESD. DaT
HHEZENES ERE. EESEHE RBER TS



w2, S EMkFERSERRYEE. A5 TEN
E.BFT-FRiM. QOHTRAEE LiHRE, #
KRG RIAEE, TUREERSERE. AT
MEBEAGEERSEWIEREFE. (LARE
HER,TUEBSEESREESGS. OBTFEEELE
TH TR S & MRS TR . AT
HEREBE TR RIS EHNS T = H
WMEAIEDSMES T LA SE R g
AfE—RRELEZRESR AR EEELRDE
EXRJORTH N A ERSBREESE L 3
PIAHERMEEERRS. BT S SRR TRY
SR, AT S S S E A ST R, B R R R
HER.FEFFMREET. OAENEHRITEHE
TR R TR ML VIR SRRy
SR —B. AMRETETHEAME, OHTFEE
AETRARSMEN R, BEaEmEsHNET..
KEPEERERSER, EARR N THEESE
NE., DERIBFEREFE RERaELARY
HER. QOB EESRTSHAERBEEE S
CIE
#54H

R B, M, TESRE. SRHRG. 5E T
W AR, LR, 1982,

TRE BEERE FEHES. BT B SR, b,
1995,

(% *)

zhenkeng dianhu shuangdianii chongrong

REBENNEEEE (vacuum arc double

electrode remelting) —fHEN R e B
BEGREMEALRBWINETHE
HEEENH S SHARENETEH
MEMRFik. W VADER,
EAR#E HEBEAXLIE HE
THRHESEREP T . EE SRR
AR K xR, P O B L g B AR 0 R
BB WA ER B, R
HBRARBE RN AR TEXE 81
HERBEN M ERDEERTHEA
MR IEKSEABRNEERE. BT
EHAEMEIRT. MARERNER. 8
EREEANBERWMERE, EB %N
BEFEBESRE. WS ER,
HEHRASHMK AT, (LED
VADER FHIRE X EREERE KR,

P ARAREE EAB ETRRELARARE
#. BRBEEEE SHEETRTEXE, —Bi%E,
RTHRATES S8 E, BE-BERE
60r/min LLF, HRHFAYEREE LS, Hyams
BT R D] B KT 2R AR R R BE S R 4
BHABE P FUIRAEERERAS HEdsaeg
A T EERY S AL 2T .

B _
T &7
HEAR e % B SR E

a b

M1 VADER #f 8% 2 8¢5 VAR ¢ tb)

KNABRRME A VADER FIE D H a2
MAMEE. B2 HH VADER FHH VAR i E &8
RERBSSRTHMEHSA. HE 2 TR, B VAD-
ER T EBMNETERSTUASRIHYT ASTMS
. 110em RF BSR4 R MM, BT VADER &%
FHEARAR BB BEREFEAN LIRHINER
FBT R, B i3 B oh i, M FRES K,
BTERERES ST, SR 9EEME

a b

#2 F VADER Z(w)f VAR 2 (0044 e 2

A 200mm HREHES2ETHASRL LS
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2 EEWEFH VADER BREZ2EHRHZE
(Special Metals ) A A R FME 2 R REXY, ZEHN
EREDBTFHMZRARAEEROAERE, RE
ERTHABRRES HE. BB T HEER.BFKE
TR . BRRREFEFEIRESEERY . NS
SEEERN.CATESSHENRERE . EH%KEA
L8 T 20 4D 70 LT MR RF B VADER 4 & 5E, 4
HABR RS . EEENEERER, H T 70 £KXK
WBT VADER B &R, E so =, EAFE~T
B 300mm.X 2t #] VADER B &S 45,
Bt ¥ VADER A BFHFEU TR A EH B &K, E
VADER AR THZ R /M AEM . X7 IE ek
B, —f& VADER E R EH B P2HTELEWN . ETE
Bt ke, REXEHEES R RER L THRERE
RKiBEHBE ORI ER RS E o, BT EHIS &
Fo 1o M, B H) 5, B VADER g3 L 4 o S o W i
W RMERKT 500mm BEEF) . MEr e R
EETEHEREEFRERE; b T .OME
HA.EBEERMHNEEESRXNTERRBRE AN
Ham.EERNRE. M8 &P EMERM
WA Sk, 5 VAR $EF 494, VADER & ER /0
T (HEERE/H LA FEARLHAB M.
RX—hFEEHaSRGSHERETE b A2F
BiggsI R R,

#5448

WAE SR SRS ERER. 9 & T d B, 4L
50,1099,

(4 &)

zhenkong ganying ronglian

NEBEIEYS (vacuum induction melting )

REBRFERZ —F. RHREAZHGTAESE
BRI SR A ERIDOE MR g SR, L
HEXZH=1TFLMEHLI VM, TEQEATH
i E i AR HR/ SR B FEELZTHRE
BAEWBTRAS PR A EARERIEL®
E TG AEHKE, REYFEESHBE TESE
HEESMBEA A TECE. S.48.8.4. 80w
BMENERER MEETHENANS SR
HREHTRNRS B TEN., HESHZBVIEE
B < BB BT B MR B R R R O
. SRR TEHEL AR SN S RS E MR,
oo 0 ERBTHFETLSHTE, BT
AKUHET RS, FE MR SLREARNE
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Xt Mo s e TAE A ER. Bk E
se B EEIVIFHRERST TLARMAER. +H
HETLRRESRPEEN L.5~6t, BfTiditmE
HEEH SR ARN 1. 5t '

NERMEPBEHIEE HERNPREEERA
R KERGEMFEEAHS.

ERRARLE BHTHZEBRNPEARERLK,
495 S A% 1% TR M BB e 1 5 R A S R
HEEAR,BRIEE 300~500kW G THE R, S5
FHENASFITEYRIBHEBRI T MHRELRTF
RS RBEEENMET . T RBEI RS R,
HFRRMFER AR AR ERNARE.F
FlFRAEET TREMESNE. RARMTREL.

¥1 AZREEHIEHADBALRLE

PraER
80kg | 300kg ! 1t 3.5t 5t 30t
I
12 | few 100 | 300 | 800 | 1200 | 1600 | 2400
W | FRE pso | 100 | 400 | 400 | 00 500
B /v ~$00 | ~600 | ~600 | ~600
B | BE| 2 1 0.5 0.5 | .15
0. 06
/RkHz | ~¢ | ~2.5| ~1 ~1 | —0.5
Iha
& | w 700 | 1800 { 2500
# | BE 20 20 20
| /v ~65 | ~65 | ~865
S "F | ETFT | ETF
/Hz 50 50 50
A2 R4 BENZERAETENEERIBEETHE

e (] B £ 17 ) G 1 2 3 = AT A o, U B 0 B 45
BHEESF 15min M E 13. 3N/m? (B} 1X10 *Torr);
RESBREENSEAHE RN S EHENEEHE
R, X G ES R S WTIERES &R
MEREBRARR  FEEBIREE, XA p
FHEHANEE AndGAFZENLEHRTII 2N R
KLHR S%Y . FHAMER K RES, AEPER
BRER AR USRS, AN RIS SRE
BEME<EBE kg HHIRER 6.65X1072~1. 33X
107N « L/(m® « s)(Bf 5§ X107 4~1X 10~*Torr « L/
s). P ERRSERE AT . BAAF - AEZETRS
KPP FEERSUESE. B EEEEEHETN
PRl Mn BEER L R RBRAKS BT B E
B PR R R AN KRR, ARKRER



ZREFEEOFERLRA 1.

w?! w1t 1 10 100

e \,\/j'
2 it )
10000 e —— \-,‘
- 1 "
; l‘x\“\- _____
~
N lm‘______‘ -.___-“- E
ﬂ \ ‘-!.,I -----
e o e = =
100 N

10
00133 0133 113 133 1330 13300

133
A& Pa
RBBEREEPAREHS &Gl
1St RN ERAXIBA+ B XA+ FEHSNRE,
2—5~10t PHABTERY 0.67TPa iy 6 REMRHE,
3—250~400kg ¥ F A # EFEGBO+FRA

+EEA NIRRT I Tokg PRABT BE
+E2 @ mFHAAMRE

yiagl AEREBEEAFFERT.AMREH
8, ENEERSEEMENRMEREFEAEL.
QMEHE /MR R ZE B P (<500kg /1P )8 ¥ &
MIIHHR AN EBREREE  REREHE
B, TV HEHEEZERNP C-1e/PO 0 MmE
H:ERRESEAZELNSMERT HRSEH
58— K PSRN EE, IR SRT
Pl h i WE R RS CEREEFIH
E HBEEHEESE - EHN. QOBENSHMEE.F
Bl AN SHESRSFNNERRE, ¥FHIH
bR ERRT R EER TFER, XM FRT
S ERERRFEE, TRAMEELR oy Rgmn
HE , IR 2 6 8 E o i VL R Bk B A
B.OraesmpSE UTEEZEZ L. AFRAGEE
B 2% ~10%, 2843 E 3T HERE S K
iR SO A TS &R T 45 S0 15 SR A 4 B B0 A
REMEESMY., (OSERRES. Ay TEHN B
it B, R A I R RS W S R
G AR TEL DI NEREEAEESRE. &
FHEAIMEERFAE A ERPRE. GOINBER. B
ERMSIEMEES Y, MM,
HH BB REE LR N EATRIE B,
FEX FERABRADDEENE. ETET %X
ZWIIEAN  RETIMHZEFFEA., BRIEZH.EF
BEAT TR SRR RS HMSHRARE. K

BRI R & U T ok 45 M8 L B (Leybold Her-

aeus )2 AI IR E BEER (Consare ) A AW PR R L
., PEIXEESTZy EEAPT RANAPFT S,
(LB EFH T 15.16 1)

B%TE OEMHBNXESHE. PRES.E
FE G RS,

HEwEEsSHE HREWEFMAHRIESESS
RHEEEEREwmEE&NE=ENS RAESH R
8/, SEE /NP TR R B R (O 250k R
AITHEWE RS e, ARRT THRRREHA
[k RIAZEIE-RIA- SIF 2o P& 8 WA EEEL T 80
HEBETHESSMEFEER. MIFAEETR XS
SHhENAER . me S, A B R NEL
EEEEHESEN TR EELERX TR A
it dobh . 20 OH4E 80 AR I A B Y 4P B 3R H
HETEEERER, K% HE 0 O R 85 it
W5 g MR M) 25, DA T ol B R R D Bk L a5
EHEHEEM; BRI MEAEHBRTACERESHESRD
5§

PHRES HEBRNESGEOEABNREFHL
BAERE, OMEESFAEERABSHA T EN
IR # s St s B R RRIEHNTSENESE
& AT HEMRSOMELRARIRSFE A
T 55 45 3 23 M B Ak BT et Rl T 3, {5 R [l i
VAR ELE . M IEERASEREEY.

By TEHENPEIFLMIERES
&R PR FEE — AR X PR E B
LTS B, R B A A R S RS S
MEETRELEESAEEI B, HLPERE
MG R SRR R, D Ee S
BA—FEHHESIMES RV, RGN
HRIE B 708 HE LR T 2 R AR 4 29 5 70
& B BRI AT M5 I 3R B R e B 2, 1R R AT
FRERERLYEE,BEEIKSH TR S H R/
BENME, ATTREeRESERMNTSFHEM,;
RGN EERADHSBELRNBERE . EXE
1. 33~0. 13N/m? (B 10 2~10"*Torr)Z ], I R IEH
EHENRB, UEEHHBENASELEE LK
HAEANESHIEEERE, - REESEATES
RSB EF IO RGBS

i BRETZHEEW™HER, SLRER

SR SRR B & M BT

e, A BRE MK MSERGRER ST E
B R SeR A Sek g, FICRD BT Lk 17 B 25t
APEHR, [ B AR A0 N BE R B R R 80
AR B AR EL R, W HES 2R
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HH @R/ R BR A T IR ERL . WEH
RARBE.ARAER, B AR R I
&

M2 KB 123 1 Udimet 700
SRR ¥

BEITR/ % BREER/ | FHIYR/Y

Sl
L

ALME O FMRLUBR.DHEBRE. XAERE
M3F (Elliott J. F. YFTAT ¥ B BE T K (Camapun A M, ) &F
NEZREPENEIETRLEAFRF BT TN
TR, K0S ES ROk . o s
HEESESTEEHSNEE.

B RN NZEBRESHSESE. B E S
R E A E R Z BN E R EEATH, &R T
B REHEAT B it T SR S 2 W S R A R
dll TR AR E B e SHTERTE
BTEATSHEENETENSEFE., ARERENE
PR ARER (HESHMERS SN  REEE NS
HRA R SEER SO R RATEREE;F
HESEEE EhTHEREARRH RS, Hitx
BRIRB:RASRKRAANFREILELS M ERED
B AETRETES BN FH S EKREN, K
KESHKETHEHENSETRE#H S8R, B
AREERTRESEZR . EEZHAMSE . KRR
SELRNANEEREHAEN. HTFGEREHH
BiFRA AR SRRV Ed A SR BT RE
B, TERETFRECKNBESESEREZR . HHRA
—EREFAGETREBRBENERTR., 4&%8
WRBETESE RS AR B — %8
HMERTTRREESS PR EHHE Y #ED
HEHERCILIMMSECIXERNEE.SH
5 15 J 4% 15 ) P B B B 2SR 5 {EL KR (W, AL Flish-
er ) 5} & (A. Hoffmann ) % FE 8 (<< 0. 005 % ) & 2
1.33X 1071 ~1. 33X 107°N/m? K E T H# 1h L
MO 036V RERE 0. 0209,

RAEH REBEEBHEPSESHALIELTIEE
BRNW.B— . EATKSSEFAREBRE LSS
R St . A 0RO O 5 B 4 A ) & W LB A
ETEM: ETEELRBE. K. . S5, NER
BEFHREETWA B . TEE¢TREHESME
REBRFATIE, #HAERER ERHE, a=

(:,—Lf “"iﬁ) THABRERSR,BERE &7
AP A

XY BRBEERY " HMEATESE M IBRRK
B, HSe=1HEGE L XBESFEEREEL; ;a1
WL RS RYEERER <1, 84 TE
REEREE SRR SN, R EE
RS B 45 R R A 45 B — AR 20, 4 9% ] Udimet
700 S 123 . HE A B A 2.
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4, 45

4. 29

4. 36

3. 55

3. 42

3. 47

0. 032

0. 026

0. 025

5.32

5. 00

5.14

0. 08

0. 06

o 07

15. 85

14. 83

15. 32

15. 05

18. 23

15. 70

0. 33

0. 11

0.15

| S|SB

wi

HERE NZERAIEHTIEEES B BH N H
Hee., TRFEEE. OESNARELEZERER
ST R /- AL Y o 2 (O FE IR B e IR B R R
REEFEHIERER OXTHEWH, TRk
SERP _RELEREI MR,

WE AR HRERSHS NEBNESHL
FZFTRERTHERSHRNSE. KOE IR
Wt ARRES, Ame NS B 5 R 3
EESHMBERBHEZSTHEHFNERA 0% BT
HEE<2X10 ' HES £, F ESERTRE S
HEAHNBINUEBRAN XTBEELY 1% C,
L3% Cr518% WHRERMNE TR REYTE
EICRBEFYHNETRBREY 50% ) M2 M 15
HiH CHN-<T150X 10 R A A R R0, RE (R B
A5 B 44 40°C , AR B &7 A8 e 1 G5 Bh
A,

RBEBRE 720 e 10 EREEMV G
BEHEAMREEHEES, CHp R RLE R
HHTEFRKEESS . O FRUEXNSBNREY
T BEEEN SRR EETT LA
HAERK TR, TSR EBEERBRAHSEY
FKHRZEVIBARS AT eh Sl ek F BN
MO k=d vl X LR =Tk €T
By AR L4 O B LI 000 05 B B B T o EE i M,
FATRE RS TARER RS ENT
R,

HEBNBEHSHET RN FEOBEER S
WHR(DESERRS SRR . R Wms
. MRAERBSS BREE D s
RKETGREMAESKS, OAKRNES SR, D



BS54 . BESEFEHS OEFEAENTITHES
S0k (O RS H A B EORS S S H R R S
HERoEmek %,

#%HH

AL M. Comaprn) 58, PR, =B HIAKSHF, HZ
&%, FE TR, JEET . 1065,

] TR (O, Winkler), B s (R. Bakish) £, K% ¥H
¥ EBE CHE EEASIE. PEREEARLEE. b
. 1082,

BEGREE. MR, TESEE IFHBEK. & T
WA, db . 1082,

(#23)

zhenkong gutai tuctanfa

RLPEEBEEE  (solid state decarburization

at vacuunmni) s,

zhenkong jigozhu

MP2%FE  (vacuum teeming) ZENETH
.

zhenkong ningkelu

REEB®P  (vacuum skull furnace) o

LR ERPHNAEE. S0 FEEERHTE G/
MUk ATBIERP. BRSEXHHATHT
REREF FRFREEPSF. AXHNRE=alg
. RTRAZEAP . ERPAEZERIPETE
{4 R T EA S BT ER I A IR TR R 0K B 1
BER:EERNRENES M2 B, BEHELS
B SHWRER, XREREE TR EE SR
W5 T ATRATE A MO A4S i . R IR 5 W A iR R I
HIRE SRR HUER. KRR R
IR T HAE P R RS R K E P AR B
R EEEREEN RS BAERAARHES
B EERERPERNRRETH. ERPHIRE R
BT R GREEFERITRAWEKS ERS G BH
Ry BHEREE BB 5~5X107Pa,
HERRPBHR, ARG Le R RENN
ke RESEXSHEMRA. AT RHO0EKEB CESE
MeR . RS R, HAEANERAN &
M ER SR IR F W EERIR S LR
L. SR AERBEGRTHEENER BN, BT B
i S AT kg bt LR AL RS RN I

12+

LJ L

73

EZRARPEHTEN
I—ARRETAE - HRARNBEET - THTF &,
4 -FRS—EFTRERART 6 RARGHER,
T—RERE B KA RE - R LIRS

HE.RABEARESTEN . FARRNIGHRT S
AP SEHRRASLER, MRS RN RS
RER—EHNEE . XBERMNRAOREEEHER -
ERT R E R L EEY, LSRR E
BMEEHEARBRE - REEL XELEREY
HEZUE . FIRES D FOERES- M ERES
LR EHRTES . FESMIAERESRANEE, £
HEdaWBGELIRY, &R AHKLCHEE TR E
T HTFEXKSEERESENEERNEERE, £/
ZTEESESEXEE MEASERPELS,
THRNELAREEesr HH#HT. A TERETHE
AR A BB o, G 1 ), I 2 i % 4= 30
{EfEFF BRI KM R 2B
ZHHAHEHERE L AT K BHEHRMN X
REAZGRPEESENPEENL - K5, HEE
R IEENFFEERSMVIRIERE. A —BEY
B HRE MT (Mo+0. SU TS S IEHE &
1%~2% i EZBEFBEHENR—S5EMo N
3%~5%.,

FE 1964 £ RPFHDBREZEERP . RAEEE
B#5.25.50,100 fl 250kg M EEHEP = 5. iF%
BROEFEZNRAEZHEP HIRERNER T
300kg UL, FILLEBEMBEAREES. HEER
FEHAT LB RENSEERTEKS & 8T EA
EESANHEEE . Q. RF6E,. CHUEY IS &
k&K .

699



#¥HH

KT, AZHP 8 TG EY, 5. 1994,

MoK BB, AEmE, fE Lk s, L3, 1988,
(£ *)

zhenkong rongtian

RS  (vacuum melting) EHEEEHT
EfTeRS B ENrEEEAR, FEQEAST
EEEFR AT LR EENE-TRAES MENRHSE
BEABHEKRER FHNEHEEFN.EERFE EBE
FrEETTIMREER. &R EESEH
Eege)aM FREARKERRES TEXERREN
BX, flin.FEFHTHRZEIN NERSRTE
HHEXFRLRIVLETENSBEE RERRE—
ENRBEMNFESEEAESENBIESET
R A EN0 A &E R R E . ik, Wi,
T ACTERE L 57 VEBE R PEEE DL B AL VEEE . K
LREEURE A 12 Wi B A TGk,
BREATHEERBE ST RER, G FE™E
B AL RS o, R A RIT M B A e i & K
SESBTZEZSS5EKIENDELERE N, AT
W TRFRERBMERAE. AN, B5E2BSTE
L. MR ERMNEsRELSSSEER. 5
P EEEBEEE . ARAXKERTHEESRH
FPERE. IS &M T RS R L BRaiF
Z[v] B, W] DAL 5 Bh G G SR R, 4 PR Y SR R
AXREFHNBESR BESR BB HHS
EREERAY AEZEECERAAE"F AR LR
BHEETFR.

ffi 1920 FAELG . AZEBEPFHETHHRE
#Hoe, HESE _RIARE . TESHE R #HE,
HEEESEEFHEEBRER, 50 £RPHE 604
AR BEZHEHERRAENRY, T RELHE
RREEEMNER . EHELR=SHETERARE,
BETREILMLEAKT. AZBREFRABERE K
60 EE R EHAEER 2 B THRIPHMER
12000kW. 70 ERE4S . EEEH L TR R B,
REFAMERET L .V AVEFZELmASLAE
FERAAER.FEB SO ERFENESEGRER
PEATER ST, B 90 ER T RE T Wi 1. Se RIESHE T
B R ot RERRP ., TEBRERN REALR
TIr#FA=RyF ATRNESPFEETHP.E
BT —EREHR,

AZNE/RSHE HEHHIRS, EEE
FREBRREHERW .M HEB-EHNEE, BER
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RA—EMATHERETNRENLRHHENES

CWIERER,

EZ5E2F SEBEATAERENERRHS
B TREE IR, ME-SKk . EE—EN. 4T
et A— M R ER A SREGEREANNS &S
FERER. W TFEHESAXM. 230K . 65T
HESALT . ERAFEBR /D XA ER L ED
SEZEABRAMARZ. AEFREKLTESRETH
SERERE.ENHUERKDRR. REESRE
B—MEL . ERAEEREK, EEE&RE.

EEYEe EFEUMGEH P ERERERLR
NEEBRIANINSAERT int fiE R LFE
FEWERY 1Pa, ELRELEEMNH Papi BE Kb W
*¥H kPa fl MPa K477 B3R . IMPa=1N/mm*, (1Pa
= IN/m’ = 7.5008 > 10 ' mmHg = 7. 5006 X 107?
Torr)

EZNEE AEMEHFRHATHIUKESHE
THEMAELE. BEGEB RSN RBRAERNT
EAZE BHELEMFENSEEL RS Mt
EFEERERRERE. ATHSRENTHERR
BE—BEI~107Pa Y EN. BHAHTETES
BREPEAMEZRENEEN TEERNEBE. £L5%
TR EFAR-NEZFENAEREETHEN
WTE. - THEHTIRKZEENRBEATERR,
A CAHEMMER . MTREETHREENYKSET
F R R RATRERE. Hik, NEH 5
FEREAANER SRR AZRAGREE, &
BMEMEUMAZNE, AZEETEENESHA
A HME —MEETE,IEE—FHE-—THWHEER
(R HE) I FPEE - FHERETHMRESR
IRy B 5wy AR R .

KE2EHiREPEANKEREL TFEEGE

" REREAA TAFE M /Pa
HME PR 1. 013X 10%~6, BT X 1071
FPHRE G ES 1. 3% 103~1.3X 1071
Mg E 10~1,3%10"2
W R 1.3%1077~1. 31073

EZHE MBHEZEARPESENUELIAT
it. HTEEIE —f RER L 10°~133.3 Pa
(ImmHg) T B &Y BB, AT 133. 3Pa I ERN B
N B RS B A A R H e At
e B TS R E. RETHERRNR

ITOE.. . L.

LY,



L, EEZHHEHEDY. SHXUMETH . E-EX
EAYEROZELE®R, WG - ENEEEENT
B ASHBRRSENERNE . N EAR
HEEFHEABEEE S AT,

RAR® HEBRAGEAEEEAPAE® L
RMWEAZHSRETL, SR & RFRTOEHE
. EEHENEHERETHREREME . RE
EERPMIEA, AR ELRLEAB EEFRT
ZHSEKR BSBEX . EZHAEENERY NG
AR, R E AR R R E . EE KR
L EREEFHARER CEEHHRENREE
ERE-ERBEIAN.

=ik RENRBRENTR, K255
FET G NE S BNAT R, AT IS S R TR
% 3

ARGy HBERPEBEABRTAREPHH
YR Y 24 2R B T S O L IR, 7 2 P o ] P A AT A
B PRl ERY S8 . T RPE AN
VR (G0 %, BT LA 4P b W B P 4 T % 67 B3 3, BN
B PRI R W DN R0 4k R R IR AT IR R
MR AR AR, W4T RER T RS SN
HEZBEEG. AERYBGESmRER &+
PRI R B EN A&, WUFR LR E PN
SEAEERRRYDERFOERFE RESEWN
. HEZBNERTEEHRR A B2
WY i 5 IR, ELE R AR A A A
SEERGNBEASKEFTNE. KEBLEE
FTERREHERS S BEGSRIFRRMR, KX
B= R B SR BE S R R,

EZaWEE ERZHETF M EICE
EESRYBEETE. XSS EFREHERE
¥R MM DB BB, SRR BEEH
FHEIPED B & EF T BT EE R Tk B
LR 5 P R SR SRR, TR R S R
EEEETHE. RAOESBNESHIMPHER
HERILF AR ERF AT R RN EEAI
PHREERERENT . HHRESHEP . ARG
WEHAER, TAERBESARCRNHTE>TR
RN REENEET B — K Zh A 5y
AR R A E KR R A KRS RE.
BT, I RAYE R AR (RE AR Bl K e 4
HRFELR, EEEFRE SN
HRARE, ERBEMREL FHRIRPEELER
BARELIEEIKSEARRELR. HEKSHE S
ANEEARE. BleRESSEEMERANEE

F—RAHHERE N, ADESS AN S T, NS
HERASAEHENEN REENGHEIRAS .
AP EMGRENES  TUZBRAESEHHSK
MAEFERREBH PR LR LR,
HuNBELRYESETHIORES KEEER
FPNME A b RHa Yy, EREZATE
T RR . AR me s . AE RIS A %
Whe 4. B E8SREER EESRURENNE
& W A¥EEGHRSERAFERARMNFANESE.

AT RE%R ERAEFRREP EHEEREGEE
HHER A MBS MAERES EREERBIE
BTRAET, ABRR SRR TR, 37
BT, UEESEHE R AR EED AL TH
B, MEEMN R T RSB BB ED AR, e
R B A A MR EA AR b T A
BH—#a e 0 R & B, M5 RE o
ERREMHE. DA TERAEEK. RIS RBBEK
RHRRPRERE., B TEERDFETERPE
. RTREHFREREHNRE: THEAZER
107 ~107Pe) , FEHH M FHBRSK. 2B ERY
RERBF JEHRBRES. §EE N4, 4G (TR
MFEER  ERERILREKSEREN,TLEHMH
FHAEDBEMSEEE. A THRERFN AR
HA, BTHBEGHHEARBCAEE SRV B E
BEEHMESE . FIEMEN— L EHE%RAES
FaE g HEHTHREEEHER SRR #E
FERG T EHRBEHE,

AZBENAE&EN HEZGHEEEFETHT
ML ERN SFHE THTE . I FEERESHEE
hpEk b HERERNPRSESN, TARN S
W S B REUC T R A P By A R 3
ERT, W RSB B 1, W BT LA 3 -0 S5 5 [6) 3 48 i
SEVEMFREN. IREESHSEIDELER
Y B AR A ) 4 o

EZBEPAERTENESN KSHEMBE
MEBRGZ -EREGEAN(EER -HHEERY
LEETHEBRASHEREH . TEE8EH T Z2HAES
AR, ERESXKIPHEM TR, BTl &2
AR RENSSPEETE. B 4505 H,
HEERTERHAERBENEEN . EWEAESESY
R R R ERER.

EETHHRRELE XSBEHKREAENYER
BORFRSEATMYIME R, B d TR R A6
AXRE ARG HEREAAN . ACEERE. RS R
BRERMATHIERE. EAEBET B TSHEEREH
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i, Bk 8RS R A CO Sies s Ay sk
{8 5 A B CO M F m# 3, BI[C]+[O]= {CO;
RN AMRAAFET . NGRS T RAEAE . AR
LR MR RO SRS CSIEGH L, e R
ARG 10 F. EERFRES S . S 5EWE
SERERE 20X 10T TEAERBIN. RETHE
RE . ALRAEMERAET. MARKEA=HES
. ST MTRESERER.XHEE B4R
EERETDHEEAMNERREBL AR EEFHE
L R R E .

KETHRA ERVTHSERTEEREFE
THHFHEHR . KN EEHBERACER, R EHRE
Ba ey IR EE WMEEMERG A &K
FUFREMTEERH,. SNEESEPHIBERE
BATEFRER MIEMAEERITNERESH
ESETFLENNFFEBEL . EF—EEET, 44
RE LTSS EAESH . MEBHPSENER
BHHZBRE XAXTEPEEEZBMTHZSHER
KEEEE, 45T LUE A8 il w4 &4 iy
ARIREERE MESEERFR.ETETEREE
S BEF RN R 58 A B S S e Y,
LREM R pERXFETHIS &P Mk
RELH LENESEL,

EZREARTSEBLERAL 4T ENES F
—RET.AEATEHZRKERE. AEZ&ETF, &
BRMPREESERESMHER, NHTENE R
FARTHASEAN XL TERAETTHEAG R KT
HE. HZBEHHEEEA s —RETER IR —8H
EEBAF . WPb.CoShHF . XETEERERES
SHEB ME—MIXEBEHEPLFREER RAELESE
HREB I XRGERESEPTESEME-FE E, 8
HHEEFERFHNZR . C&P BB CEDEE
ROENEEARHMK . FEEREH S SR EX
W, FRIERE-TREEMEYIR, SR EM
EERRTREFR, TEFEEAD TEETFTRL
B THIER) SEHEE IE SRR L N A
ZEFMRBEAREAR P E S TREER
A TR R AR, FHIE 0 2805 5 1, LR E
AEREERER TEREEMKRB L . HEEMS
RO ERNAREREEN.

EZRETPECBN R ALt ag HZ
S EGT AT EEAEER G, MR
AEBNIEHPHEREERR, SHEANTEEREL
ZPMER A ERbRTER — B, — 8N
R wRIEPREANEREEEE. 4™
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Ewrmhi. ATSRSEHENIEERESN T
SmEK. MRS R ERIEERENH BTN,
HEEAYENEE TR RARCEESREN S
REMLY. WTHBEHEEEE LD ER (MeO)+
[Cl=[Me]+ (CO} . W4 R PH g CO EXE1H &%
FET AT O e il S (L BT BUR B A 5Bk R
RUK B —FERTARERYN IR EABR K
A ATEER: (Me,0,) = x[Me] + /2 {0, };
(Me:N,) = r{Me [+ y/2(N;}, R L, 2 ZGH po, B
o AR AT U D B L. X—EBRFRER

HEHHEED fimaFEEE PS5 —FHE.

EZBRT 2R ETAMAMER HEHA
T, ATER MESMG RN RS E D IER
TRER.FeEHE  IRBFEN MR EN”, M
HERWEGY SR eH . R ER TR
:T:tﬁii:MgDm—l—[Mejm{Mg}+[MEU]n M
RIHER A :MgOy + [Cl= {Mg} + {CO} B &, i 47 %
RBF E I T AT R A EERES, D
MEFRSEMNEELEHE . RERASFHHEBRHRE
BEA X ER L MR N LRI &PHE S
BHEK.

ARG RBYHENE R HEHIBENR
T R R A Hw KB R R, AT EER TR
WA E S EREHEE, ERaRNELSRE
EBTEKR PG GRANE KRR HT. SRR P
FEHEBREETU AR AR S SENE. BT
WRESEENEL EET P OHRL . HEEBE T
EHERIRP. G RERBLEEMNES RN
A LUEE M W0 EIE S, B B £ AR
HEACH o8 TR I TR KA 580 IR
BRA EREAKEERL, MEHERNERATNT KT
BIH L T MERFEE, A LR EH/ Y
S AF R T RS BT e R ek
B T IR AR ER A o 2R, B AT LA B AL T R A B Dk
K 1 B9 A TR AR A L B T 4 b i R ) S A S b T i
2 IR B TR S e AT R R IR ER FRER
TR 2E A S,

NZEHMAEMERE RSB ERE T
HRSER AEERMESETEERER . SK.ESR
Fe A & B IR 0 ) B 5 HEE RIS,
— MRS N NENEREER AEEE
L BEAHEF., HEHFVTUERENR S8

- WL AR SO AR A & B et AT

REBRITEESR R, 8B EA G & 57 5 e



‘BUS BRTRANSS YR RERS, ATAN
IR T A%, R R T LB R A S R A th gt
SV RTHEEREMAHEE. RSB BSSYE
BNEHEE REASHNERSRETETHARE
50% : HERMEEN A-286 4 &, AASBEHE
—F . HRmMEERE A —F., TUHE. X
ERHENREFEASENFERNGEESE T2 EEN
BEX. AETUEL , EEBENNA.EERS &
BAETRAMUER. GETHEFHSO0CELSRE
BT 1000CER. ESERERESS BESE H
BERERKGE . HHESFHRMUE LM
NN, RBEENETEGENFERR R RN
B . FUE A D B AR B T AR 3
RNUMGHHR REBEHEROHS  REE
BHAMBBEICGHR, TN ESSHa PR R TN
. B, SRR Ul 6 AR BB SR 3 R AT S
HBTHTRNABNS NERSEIBETED,
EWERE. AT RS IREXLE S HBRITEE,
R EE A R 4 TR R Y : (Ca0) + [MeS]+[C]
—(CaS)+[Me]+{CO}., EETHEEN T .HF
FEARWEHM L 37 P pooff 735 BIFE MK F , 1300
TaSMRBBR RN, TieL. f 200k B2
B rEARRS T EA KRS, B R
4% . KRN RS ATRMEH TR0 E LT
BE.XHTRIRECENRALAMEREH S SRS
WMEFME . NS EUS AR R AR
AR THZRAEY. CRAMESHISAER,
ARSI K R B RS TR RS

BMEEHRANEER 2“7 HREEERIE
MO R JF T8 B A 24 R B0 5 0 30 S 4 S B il 0
EHRESRAEE A BERENEERREY,. $5P%
AHRRMKSSHERB T RFMGSHR. .5
A E AT M S AR S A AR B R AY E HE IR R IRk
B EFENBRRTANESERSEAP . UERHES
B 1E& 8 (50 NisAl, Ti;Al 255 @y S HIR B iR 4E
HREBHEERETFHR. FEH SN BNE R
&,

#¥3H

(&l 3¢ ¥ /R (O. Winkler), X 3% % (R. Bakish) 4, Bt B

B.UAE. FRASE HEREY, LRALHERBEY,

k¥, 1982,
WA FREE HEY. THSRE, BHES. B2 T
Ak, dbx, 1082,
(£ & # X

zhenkong zhuding

RZ2®E  (vacuum ingot casting) 1 &
BREANHZEN  MAEARTESEET LT
BEABEEEEARAAAL T L ERE AR, WKE
PFRERIZABRE EEEER -l
B P E A DR R TR SR HEA LS N,
FEASR TR, 8 REREK. HRBFRRAH AR
MR, RS EIRE K, HHTFERRE AR
AEHEY RSBERE TR ETHEMFEA
AN, BRETHRGFSESR.EOBR.ESE
IRt SEE.
ik HAEHENHER
MR R TR ALENE

11040 - 10k

MM200

M AKDOE

DS-114
DS DS-454 @ ¢
DSMM200(HF) ¢ Dg-ysp
™ fa

Q O B-10H)
N 100

LI-700

-]
2 TR,
|

M252

S # 0

M-B(
TN-750

Eﬂ[.'r'- :HA_ZI

Mimonic 30

|

O R8O
O IN- 738

o MM - 247(H
IN-792

TR

VIM - VAR

VIM - CAST

R R LA
ViE R

L. 4 CAST
B LR
b L

|
1940 1950 1660

iF i
MR LS A AR o

1970

1980

K. F7E 20 2, HH
THERTERDRMOU B
W &M HE R A
Hfte e NS % &,
30 FHMPHIHf g 2T
KEFRFETE . CERBHT
AR MSE . HFHLAH
R Rb 7 9 AR B BE L e
HHEERARE, OTRE
MEBETMEESRNE
TERSE S IREGRRS.
BETHE NMV #H. EEB A
HMIRER £ S, X EE
ERERBRHATRENH
FE R EEH . 1950 4B, B
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EFRFIV BN
1WA 2—PER 3 — WA 4— AT E,
SRR — T F T e A

H ) Bochumer Verein 2 8 8 T HE K <X B,
1952 FHEELFABR THALE —F 351,150t H 28
Wt 4R T RBUB e, 1955 £ N FF 1
HB R REM =T, 1956 B H RYLEH
FREMT 300,120t HEFHREHNE. 1956 EXEHFH
AT ZFHER T 1058 FHA T Yrtith R LA 8y
250t H=%E, 1957 FHARK 10 HEE. HE. &
B.EAR BHMA EE, P, S s s
R B2 RESEAER TS TG TS
HHEE, EYERSHESO~0 FEREBASR, &L
ARFEHMN EHTFE>XAREHE.ZSCEH
. EE.EEH. RYGSHE . AKBET 200~600t B
MAEHEEE,

HETF 1956 FRELHEMME SR 100
BEIVEBRER T 0 EAUTHBERFEHEN
MNENETHEEY . B T L#E #&it
B P E BB BF , S — AL T T )
EHEEFH-ENNE , HARER R 6o, B
BB 1200 M5k, 1964 4E IR B DR — 4
LR ER HEEREEFET -k 10 H kW DI EX
RERYE FSETRHHME. KE 2050, 55
FELZAHGCEZREITETERAD TR ANER
B, 1975 ER_HERNET BR 200 A BEER,
1979 £\ —EHL @R oo0r AR ETRAEER
HNETAHRIZRGE 1+ HNRE. E-85¥
1980 FEME MR 00t EETHEEE . FIHY
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|, A, L KR EHSM SRR T —# 100t
EAMREHEES 2R, PENESHERRKFE
LB 3 Tt R 5E847 51,

IZ2% RZHEI7ZA8T—-F—&.£H
KRB BE AR, LR TSR &2
WHESN FERETENETE,

XZ2E HERBRA—TEHAFEENE.
L7 3 S £, IR 0 B A KBS, D BT 2 3
.M /2E,. FESEELE RO, BEWE
EHERZAE.ERTLEEHERPEE, bE K
AEASHLEBROHFLCEETS. KEE. E¥E.
o] 0.2 6] FI W L R B 8. R FRKEA K ZE B
ERT AR . ARAE S EREE. e TS
FTHEAFRE. FREnEESREE . TR X
% HARET AR, X 200~ 460mm 7%, HZE
ERDUERATRBNBEARAREBHEMA R
EHEHRUEE KR FEFE SN THRAENS
maE, HZZENHIEEETEN LS ESTER
R HEBEEEN]. ATEENFHTLHSER
.U SHAFHARE . AT HIEFRERRAKRK
K oHERAMX EANE  AFEE LEFEN
L. HAERHE Tl 3, FEiE e 5 A TR e 41
i .

EZE HEESLHERTERAIERE.IRE
ARARE: BWHSEFKR, EESHEaRREH
REGEHNBRZBHSHEN L, _ERBNESR
HOEERB X OATTRE TESSBEREAT 8N A
ISR AR it RS BHE S T HEE X
HEESEEEANETR . ATHEERABURAE
B ARARMHERUER VN INESE, EHBRKH
RERAIREITS REAK. REAS . BEH
F,—RATAERR AR PRICESEHMBGNEY
HeEHE ,HFHE N 26. 7~66. 6Pa.

TESE HEZEEHETLYHE . MKE -8
RE. MR E L KSR B, RS AR
MR EEETERERTE. F LESE%, g kil
HE R, R ERSREMER P EE, R H S
HEZ., Y HaNtMRKEAPEIENY 2/3 B HE
R ES R TR, 3T FH R EF. HkEK0
AR LR ETEAETE T AHER N,
RRETERAEE ITHEEEET . MA S H,
HWEERNBER BRI HERKENLEM,

SRR HAHH. AR, EREME. &
KPS RRELRAES KSR T AESkE
LTZEMEERIL.ARNET EEENLN AR



ENEXEH L FEEFRENBERKNED E
570t, FENLA BRI HHSHEEE™AEY
KB EARR . ENEBRUERERF RGN
s, B Eib 260, MAKBRAEFHH 50k . B
SREEANEASEYHY 2 X107 BRESTH<
1.5X107°, R EE—HEVLE M EFHEHSB
- 4 5 R i 0 &b 1 BT KA R B B 5. 60CrMinMo $7.
WEHF 1270~1320mm B 213 AL B XKL R, B
Y R EISE T 50% ~60% ;26Cr2NidMoV
ABTANRBUETHS. .7 A MR ERE 80oh
HEE 100h, KKHFATHERAE.AMEETT EE
FIA SR, REME T BRIRIN R . AEWERIEEN . EREb
=g, WA KPES R DN ERTR
E.AAMEATRE. 0FRUEEZHENER
FERBRTHZRBEEALE . HURABERLHEN
WAKRTHZHE . TP KEEZLEIRPHE &
RIBRER MBS KR E, AR E =R CO &K, RIL
EIRAR S BEOMNE, DR T KNSR, K
ZRBMEHPRXMDEEITRE 0.0 XU T,
(2] 5 3D

zhenjinggang

ABE  (killed steel) AT ERH. FAX
BE BB wf R4 BRI A SUEE AT L K T B B E s ET
THEMBES pe=poot pu,+ pn, < 90kPa. BAHEHE
HRp AN EMESEETREN A PREESER
F O 01BN EB M MEESRET 0. 01 %K
PO ARM AT ER N BRI MES
RIS LR RMet . v LA M e i Ef 1L
B o o 4R R0 LS 6540 A M S AR S P B L R BT
D HEERE TR R RMRE B Rai WER
13k 28 T R S W A R EE .

(F&E

zhen[inggang gangding

A NEEE (killed steel ingot) Rk
MR M. BIOKLE , oS0 o0 5 L 3 4
TEABRBRTSRIERYSEEENE 0X10™°
T BESBEPAEEC]-[OIR N SMAKERANT
BLAMIHBAR GLERN. HARRLEMAHST
B 6 o AR A B S R 0 T L LB R IR R PR i Y
2R EN KA HREEMURFERENHH R
i 0 RL v Y S L I T R AR 3 ML R
B 5 ARSI EP RS AT RENES UK
. EERESHERTEHINENFHEH B

A,

AWML MA FL T ERPRREC. AH LR, W
L1554 ¥ 1 A9 B R B &, T 33 e 0 0 £ 22 9 KB
BTN MR AR,

Edn AUHERENESNRRTE DL
S 300 40 /53 S B 302 B L HE R S AL DL Y
FHRBWETERY, RESEHFEER R
T BRI H A HEE, 5t M EXBRRENNEE
AR S S0 5 MR 2 e L8 v KL S i B &
#. B 1A ARARNANGESHERTREE.

Bl ADEBEAESNERBRTEE
I— AL AREF.—AAEH—BoHAN
EHRY s RNE6 -V EBRIF.T VHRF,

s—Womd,o— Fowi

£ W A By TOH A B 4 /R g
AL N AR ZRRBE AT . REM KRS
BRI ¥ BE L FE3% BL 2 B B M A LR B 0 1 2 B
A RE L, L PRI KRR, R E
B K. BT EARERE N . HEE
B AN NLEART LR, WA BB RE, AN,
PG HED R B RS S BLRE RPE A RS KB R K
RIRCAATE B E R, LRHK AT M B R i
REBEIRBARSL  REMRENEE A/ T
RERKHBENIR LEREABE, TREAE
BANCHREWHRER K. MBS MNE, MELN- -
KWHHE AR FE.Bd - RMSHEEEHLE,
L TR R A B R B N B AL R AT T
N B R AR, T W R /D, B B
AR LR RBIRARR, TH R0 & EA
s E A E R KRB B A SRTHTE. TR,
EHPMFHET IR ERNERRE RN AHE N
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BRI AR R . SRR B AT B BB A
L, HR S O LR E IR AR
.o A+ ZXFEEEX . EOHNHRIRESE
AaEE. AN HEHERAOER BREE
EERD . AREERS, HATRG.P.O N H
FERESUER. ERBAH L EHRHTENH
R, £4REEREIE—BRES . S HARTE
R B LR S A Sk 82 4 5, '3 B Il 2 T T B 4 3
g Al XYM A RSN R DR K
AT FE—E A 3 B Ok A R 4 o BT 1R O ) e, S R
RENERERANRHER, HHRAZENREEERX
HSHBEFHN WK .EELNAFARTE. H
S B X e HR LS R E RS SRS L E
A (RO BRI, M CRKBREEE RMA
TR, @ R FRHE K . MAPHERMNESE
FRPESWAIRAEAREENRE FEY 1E
EREREEPENEESTRERERE ~EF
BN, SHESBENL AHASE ) REE
A RSB B WEER T U XHEHR
. PG, BT RS RBER,. FREET
5 oY P A A R B S B T I 40 - R P L Y R
I 5 BT B £ R A P L, UL O T AR A 38/ S5
o Y B R (R FR TR .

YrEE HARTARERGRSERMPRES
. ERAE S RECERE B R & R
BN BB ENAERESESREREE. X
E-HRAFHNEX.FHEERFRESR. E—H AU
MAEST. APH. B EScETREM. SRF4H
BAREHEALIA NmAHERBHER . MSH
SYHHNESTEESHEEB MESEPTRERE
MEERER XS TRETFTHRRANEAAEERAE
wied, HE. K. BEETEREXS SN ER
AIN ALO, TIN ¥R &R MNEERE
ZEH . iEEME R by KSR,

MEHEERM M, RISk RE T E
o [ ¥R B S 7] 17 P AT BT TR] B, B R o DAY OF B
m.EH TREEEAS, EEELXAFHAREE
BJE 2 B T R AR A T R R R
T 5 B A v HR B BB R T
HRGEER. FRAAERR. AU TRESHRKTH
e mE A s E), RIEERERE. RiEAES
WE ARG REMEEBRNES R THERT X
TR,

EHEE FRMAEBEET.ETMRAEEHEK
HEE.BRSERARES S-S, EmEE. U4
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FEVERER . TN LA AR R AR EN T
. HARSNARE, EERTE -2, & AR
fEAEEL, T TREERS, R AEREERD
 FF) T 5 T 214 609 B 2% 1 B0 b T B AR B b T R
ERAERIRBEREE M TR A SEREH
FFREANR. I ESRRE. Hik BRAFRHREE R
REMSFERF SR TH. AR A HAERE)
EREEMASEHR GRS BT HRARE
A48 a0 R KT F MR S R B R R RS
MAERHREEY KEAFAHEMEMARELC. £
EPHEAFESE . (DRRSHRE. EXERHER
B, KRR R e RISy K%
AR (OBREER R ESACGTRE, 5 A
HRGERE, BEREANE, (TE 2 10045 &
SRR ERENBREN RS T . ERERERE
B RBRRBERE”, (IR, 2 8 K
By o B P9 8 K DI 75 I Bl B OB R A e R L B
BRELAHEFRATER,

ERmTT e LR ARSI AR,
EMRTSELRWHEREDEX . BEEFER
SMEADR AT B B R AT K AT

AXHE PEATESTANLBELVHER
B AT LSRN, B8R R = 5 B A ¥4
AT KK BB RE LR T ERR FHIFR.E
ERNEHFER 2HMRWIT. B 2 R 10. 5t BFpH
G BT B B AR B, AP AR B B a9 E W M AT Y
. (H O MR SRE M < E A8, ¥ £ X S
WEPFEUT 4 TR (ODHRE AWM. o
MIERETH 1/3 X R AREMEMRBER. &

B2 0.5t HMBHKEHS THaHFERH



FEARE D o B A R R TR LS
M AR S R B SRR A R,
YV ERHF., MERE LSO, 5Ny
B, (O8] V BRI (L FF A TERETE A
MIEMET). S HESMEWALLE RWF . B ET R
ZHEIDHR, EH/ VESH. AERESETHA
X. ﬁqﬁﬁﬁﬁﬂﬁ%*ﬂ Im. B 2~12mm BB,
EHAFTR . BB IRTHEYSESE 2~3 18;: (1)
L FRL T B KERT X, X — 84 7E 8 & 7 00T
WP, T RKSNAERSENRE—BR
FEEH B8R .

R AEE A9 K IR AT BT F B 88 A 5L
MMM EN TR DB L= B EHER, ¥
HERUBE.FRTIZHTERAFGMNEHRAH. B
o R BT, ERSENMES TR E,
AP RGTTRANSEMSBUESHSEME
B.EEFR RO EE .

S RMERY FiEEamitkamE, 4
AT F RS [ W AR A nR B AR K R B
L ENS ARG MEE K TR EEL K N4
EFEAMNKELEARPETHERSRM R RN
TR EAY. G . EAYS, KR L AKE
wmE.FHEEEWAEZN.

FHEBE HERRGEE KT 100um fXE
M EAMEHRERBA THITREX, KB
FARRTBRE TR DB T o8N
“HIKTRILEGE R B o A D
MNEERYH T T ESRESSRHNER KRR
AKFLSHREFH L, EEBFRAEN BT ER S T3
EREFRDAFHHER . ODRABESENE R LB
THEE. FREEEER. AR EARRER. AEA
ERFBBERD RGN, (OREEENE R
FEERK A —EKHERAN RN YRS .S
EERE.ERRMERELRE RENELALE
W, OBV ERTRE. ReRHAS . TRELD .
HEERBFNE. (OREHRCELTENBBEBRK,
HEFHEDERE . MER VR, FEFIL T HREL
VIR B BT XV AR T BY G B b S O
EfR. OOHBETHIRER, XEE{Yy BT
. WHTEIVERANE@EE< 0. KHELD
KGERBRIA EREKTREEREMNEN L. FE
KB,

REEE BHOERRELCEREAWEE, Mm%
BOERNBREN R, Ry B,
EHE BBV R, RERP SR K

B REAE AR EEEIRPREEE LY L2 HE
B, B HEMANKHETRIDELSEFERMRH
HER RN SRRV ES, B ERRERNEHNHME
ERERTHILGFH, MEBELSENEENRAM
MR EN %,

FeERRS58kE SENERHNERILERS
BAREFSHEREEERS, BNBER: (HEDR
ETEE, AT —WHBLERE . FEA DS EREK; (2
BARE D, ezl OOWPSERSEL, B
EETREMABSH; OREZARBEF.XFH
SR BB R ORI E. ADH
MMy ATRBEHRERERE. ATREES
LB AT R e B REAS . XXBBEEHR
EEFRMILBRAM 2 FETRERB A E. &
FEFARG e A . T4 2% AasH
B BB 4 B0, 523wl o T PR A R . R Y SR PTSl 5
#0958 5 B L 2000 B AP A AR D B 1 ol

RELE BERENBERASENFEEY
A EBHRERARGEEFENER. S8 . EEMERS,

ZRERAFZHE BHERAEZLRALXT
AR RESHEREE. 20 B2 70 F425, — R
MEBME RN A L AT REMBEE SRR
HENERREREN Y ~10% . EPEIRERN
SEREE R AN ERRE TR, A pREHS
RtV ZERBEGFFANTESE, NRAT MY
PR BRASE A AW T .

T F#EEH SEMTEBRERABRENER,
XEEBRFREREAER. THdESEREE
BRNRRED EE S SNEnR, S eT8s
ERENEERNETFHRCHERR. A sEss
BB RKNERS B M SRE. SENERE
BENA AWM REA TN B B
GEWME. —MEREHMEHLERT AR
60~100K., /DA%, THESHE  §EHTRIVEFEK
& ] MR RRIE , 3 47 S0 15 o B 90 4 ok K
FEHAE. EEARVTERNHFE.CRSER
. BN THEEE KN 0. 2~0. 4m/min, PRE
& BHEATE Re . Ti Al BOXMNRHE B, Bt
BTEEWMEVYHERERYWET EHRFH.B
R R 4 M BEERERENEL, RS s
NG A7 i, DR E R (2R A B b O 1B, MR K
B A SR B AR AL . O AT E) Y o B A i
O HEA 0. 5~1. 0 ff . XF-F AL EE R HH,
RN RBIER R, NG, B A -
INTREO SRR, BEEWER B WM, I
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37 BE RV K T, 4 ST, SRR A []] B A T 8 S
EHEBT .
#%4H

HIPRES R T ER &, G TR, LR,
1981,

IFH TR, B ir SRR 0 S T R, JE 50, 1987,
(RE=H E£AH)

zhengqi paichu zhuangzhi

ARAHHEEE (steam exhaust system)
¥ — ¥ = A IR 6 ST AR R S BT e A M K B
KNt ad4m BIMEER., BAVIEAENFERM
EBSHEHN. —SEHNHE 12 TRILEESKY.
RAlm-se i AR e, B E v IR .
FAl— B FERBENEHETEE.

(# £)

zhengmao

M (mold preparation) BEDH R
B ARESEFEKNZR E2ZIHTHEERAEK
rRBEARGM TERE. EHRHEBEYEN T2 —.
FHMEENHT REEELEREREET, R E
FBEMHE]  MERARH. RE. 50N, REENE
VAR SHERMMEEERHTT,

e REBAS FHRQEFEHNMEET
80~100CLA L, ¥ M B X ER A2 WK
BHEHEERHE LZRE 100~200C, FiFR#E,
. OAERERTEO , e R RS S
BT CRHER RS HAERYL. S
— P R (S B T 554 1 Py 6 W o HE A T AT 0
FTFBI.WEE 5 -RRE hmE#i L
T EREREFN RS WS
TREEFHADINGHETEEN D HEHKR FE.
HRRER—BRX A ALRD., w35 mET R
WHN MR TN 80~ 150C SR
a3 R SRR UL B, i R, AL B R R A
MV EZ FLH W, BEFSRREK REE
EhEEE. RESHRRRTREAMEEERT
[ 3 . GRIR0 43 Oy 2 U8 R RS a0 ol — B R
AR MEIKREE . B R ORI e
AHEFTBRESGRATINE, AEEESEEL
RE EHIAERABPEFR. EHEE-BEHitLA
iR, 408 T8 A Ea gl BRE =%,
B TR AR H B4 .

BAEAERFE FEESEH W HEZE g0C
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B L, R et B B So il R B B Ik T . B EE
AR L 7 AT A I O O AR B R, PR B R, 2R e T
B P BB SRR L B S LA 0 R e B R ol o
B R B AR . B R — A AT B AR TR R

RN BT o R R T T~

& RS THERRERRENLEFET R, BN

Fow moeg  KICBUR % R IRTE P2 T 5, S K
THEEERLHIEPERFRSHET ZAREFHR
HEp. POREUKRBE, HRAERTY. A X
AR R T, ST, EO08E, RINFE
HREREE. EXT/DRMER TR KD 5% 6N
55 T AR AR 2 B T ¥ 3 F A PR 4 O, i e R
WM R LMt TEE KA T3, BRAOBSF—ET
22 P, DR HE 2 5 B 9 S AR NS 1 B CHE IR AR
£ T ILRE THR#AL . LT/ ERERL
HTKOMETEKE., #HREERE, TRREN,
HEBMK, ERENRRIIETE. TR ENE
BEEk., (WEABHE 20D
(ERE Z2HR)

zhengti saibang

EHE® (monoblock stopper) &8 4
MTERET—  EEH T+ SAT T, P s 3L
WEAEEA DR ER BTN D BHRAKH
& 3 AT DU a8 bk 2 Y choG FL e o ) R A KK
o BREL LB R K O, A,
MELH NS HBERTR. ATTHERE. N
KPBEEFEAAEZEPERGREELHE . ¥
HEE. MRAERENESSELTBEEEREBE
— i FECRERE, B K T N
Ar FEMFEEBANK R0 LR S EER
B BT HEETR, FATRAERILR], BEE
BERMEEEREBER. BT 28 L339k R =
&, — R & ALO: % s0% A, 3 N 4R
B EEEAR MR, HBEERHERE . (O
BACHE BB AR (DR E R TR EE,
EMEHPREERRR, (DAH B THIREE @
REZHMPIMEE,
(FF#)

zhihuxing lianzhu

HB B X

with straight mold)

(bow type continuous casting

PAKEAZETEHENER



HrE BB TH 2~ PIEEHES MBS
HERAEDN FERGHNHERS HLE, THEEES
S(—8R 4 OT AN, FHERME ARG
MEREEEZS AL KB EFEIRE
R. (ADENRSEHIETHRIEAHRSEAA
(VOEST), 2 H# &4 7 (USC) I 3 1 B /R #% (Ols-
son) AR T HEE. 8 0 FERPEH.ETEEH XA —
SHCH g AR (NIg, #F A &, H XN NKK, # P
SMENTHEERE T EEXFHILRMHEIZE #TL,
EMHILEH TRAS . (OHEE—TEALHBHZ
AREABARMBKEARPER.AHRAKPLRE
=YW EROE T ERANAE. R ET AR NS
HHHFERPETEMRAN /4 xR EROE
DEMER TRENEANNEEENHHE; OBE
EHBCHRETETHRINE. X HFRANEES
B HRE T IR L, R T e A E d: (3
TR H 7R 5 25 i S PR 65 2 7 P A
AR HEWE AR F i 5 B Ay il
AHANESRERE XD . TAREHAEEETEDR
RO FAR TSN ESIREEHNAHLEE FTERAR,
(BT S ZEHE & e SN LT
Y BRI MEFE SRR 1IN (OB S ERIMAME,
T8 ST AR A S5 S “ B AL A8 T 18 o, TR AN 4 X
MBS AR, RSO REEME; (OB TH#
VS EREMERR R SR W& B
HErHem.

i T B K A B b Ak 7= e o B R I HL S R
i . 2R FRIRTHRAMRE R REnah s,
FHTEABRBE™ S A0 EERGHMABS R

5

o FEEWIE o
o W IR

S

L
1.5

1
1.0
B E A/ memin !

0.5

H2 BESEMARXLEBR A LTHAEN

Hor AR R 2 BN EHIBRARCHEE,
H g0 AP WEITHF HIFEEGERFL 1100
£4 . K EMREE 230 & GRIEHNL 48 § .7 &
HwUL1R2 &), PEHFE S H.4 EHEHILIHNERL
WME (EHFOAMKERHEAR . ZHEVLA B ALH L
& M R A LR MR VOEST . B
&5 G RAFREI. A 00N, EMNEHEH
AFTEM,EEEHEE, FRREFIERHRE TR
B, PEAMNEILEENRGESIL 23 6 BEHH
14 &, FEHEHIL 9 &),
(R&EE KA

Zhijie huanyandu

!ﬁﬁﬁﬁ (degree of direct reduction)

HFNHELFRLBEMERE . EHESPERFHN
HEEG., E5 P&y o2 kil
EbPHLEEFEEBR™ S CO MM
%5 CO,+C=2C0 ¥R M . A
FHSENEEEREMU. B X
THESERE.FREHE,. #ENMO
ARRERE S B,

EBrATE HEEREH®

WHELREN &GP EEERHE
BELE-FiPig-N
GEEEAFE MFeOF

M1 BEAEAFEEHNTH

UHERETFABIANSERES 2
HEENHEAZRZ KEHGC). B
B A M & BB B B X
(M. A.Tlammep) I X B0, il A
P Fe0;—~Fe;0,—FeQ £ 31t
B & R 5 AL, M FeO IR R F] 2
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BE—#a 5 COH: fIRELIR, i W E RS E5&
[,

Fey Dd_Dd,Si,Mn.P Cde_E
rd:Fe,ﬁz Opets e ~ Feg
A M Feg 5 B0 5 R824 I P Fp b 2 AR IR i 3k
SR Fes HEREAHMER 0, ZEEEFE AR
LETFHRANEE Osm HEFHEXTEFRME
B 1Orcovre H FeO R R F] Fe BT F RN EFE R Cin
EXEFEHENRE. AEERESHELFER
EfMA1. LAHEEARELIRE ri=1—ri=Fe/
Fey. ERBRTEFRENHN T . EHEEEEE
RERE A B S PR T AL,
BREEARE BPHELY G FO 4uE
Si0: MnO . P.Os, L BB T E Nb.Cr. V. Ti FHE
)RR ET UEEEFR A AFRNERSER
TR BERZ K (R
Rﬁot;dﬁod%o. Rizl_f‘ézoﬁu
HE HELFRENITREATEHEEE.D#ETF
o R RS RA T2 -5
HE BEARZGFEM TR & ERENEHE
BHR D AR SR FERMBELERPRESR
.
REEELRAFERE T HE Ca)
rd o 28
12
:%(C’._Cﬂ_cd&.Mn,P.S_ 1. 5Cs —Cpn) /Feg

A Cu A3 B H 408 % w8} o i ik XL e 4
T ELEAFENPARE .Cn=Cs+Cu+Cs +Cp
+Cr# —Cg—CssC . ComC ,Cip .Cie \Coe . C 75
NIRE L R B R MR B AL
B B PLSHEAEFELR(OHBER ket
®Co AN DTSR AR . HBERBVOHE,
kg/t B ;Cosmrs B EBEYESE RN AELEER
BLIHEEM R B ke/t K 1.5Cy HIEHI DM E M CO,
R LR 50208 CO, EHRE 58K 4 R ¥
B8 2 M ke/t 25 Crn A B33 R 4 CO;.CO.CH,
WK B kg/t 5. MOBMREMNERR CHRERKE
V)BT ER R Cu=Vu(o+0. 5¢ /0. 9333, X w,
oM BRERPHESERERBE 0. 9333 FRE 1ke
ﬁ?ﬁﬁﬂﬁ,mgoszgcn
B4 8 2 B (r) P K
rd=l—r.m—rm2

HH ricorw, 2 B R BH) CO RIS IR AR H, 89 @)
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CdF..fFEE

R,

FE{;U
s
Fe iE

A H FecodE A FeO 1A CO ML E R ey & B, ke/t
i

__56 CO, 12 COuup 11>
Few=17(Cngn,7CO 4 CH, 44
_ 12FE203 o 1 EMnOz)
160 ¥

COz08 +#5 Fe 01 . MnQ, 28006 % 10 SRl &
BRI RS AR COz. B A B Fe,0s (R ITRR
B H, B AR FeO BB F MnO, B9 &  kg/t
ob
_Feuz__z'HHE
T " Tez  Fey

A FEHZ%H H: ﬁﬁlﬁﬁﬁsk&‘"t s Hog =Hag —
Hage kg/t Bsa AR FO MBI EPHNEMIER Y
HaEE. M. —R=8%.

B A 7 4 P SRR 1B ) B 38 (e, = 0. 3
~0.5, (Hoz= (0. 3~0. 5YH:) , M HF 8 85 % Bl B &
MT FeO—~Fe Wikl Bl B R AMPHEESPH I X
e, o T o,

56
3 e
th = FEE TFI

AP EBEE Hyg =[How + % (H O +H,Om) ] H o

How HAB P & € B H.On HoOm 53 81 3 X, B ¥k
PHEAKE. EEERENRALT . SPESPERE

CDE CDZ_FIGHE
# o, 7co v o, A¥HA 50, 1 coror B W R

H, 3P TE<SFITH B:%:f ¥ 2MERENERS
AEMAEEA HE, BT &84 A0 £, — R
A=0.5%%4,fH B & X REPTRSSIRMEE 1,
Bl EsEFERNBEFRPHEKESR.

REAFeO FEHRAR I E Ow) it K

2 X b6
22. 4

Oare =0r — O 5 M2 — 0,
AP Or AEFAEPFRELEEER Or=0gs —Oprc
—OuroBl P RP S RESHERMERFELLR TR
Si.Mn.P FG6HE R, MR HEF FeO SER
(Owreo) B £t FeO 8 B (Ogro). m*0,/t 8,
Ousmnp-- HPBTERESRPERAER, 00/t
B0 AREGEREFRAOEER . m*0,/t £,
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/Fexg
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zhijie huanyuan Jishu )ingji zhibigo

HEAFRERKEFBE (direct reduction

technical and economic indexes) A FFH
AR AR GEFESAHE B, e~/
FERERILES 71HE,
(DBEFFAREYE. S KENSEHEES
2¢h 7RI ME. HTHEA
P 24 V,u
Py
RPpw HERPHER. v(m® - d)s P ARt/
sV, A EWHRARER. w0 PR N8N
¥EEnh. e APNERMBHEERE v HE
PR RE SR EBL o R AR
WRBREETIR R A 4,
(2R, FWAHELE S B eHE e 54
. BTHEEHWEERAFE L2 EEAREE %
SZEIER. EMLTZHGE ST TRERES
Jl:i:tn
(OHIEFSARR.B5RAERENHIIEELEHA
EEFEOREFESBNETH.

_[CO,1+[H,0]
" = T (COY+(H
_ CO+HO — (CO;+H,0'+CO, +H,0)

AHCO), (H) A AR N8 FES+F co # H;
AR m*; [HoO 1, [CO, 124580 I BU & B8 CO, #I
H:O # ¥ &8 ,m*;H,,C0,H,0,CO, I A F V25K
IR A B & ', % COL, O 2 57 38 HE HY

X100%

W CO, I H, 1§ &, % CO, HO W R WEHERE,

FHIERESROIBRBRE S 8, KR HE) ™t
CO. M H, O EH, 1. EEFRME BT RRWE
AL RS REN EFS R B RS, R LA T
ESHREREAL . AAN TRIEAEFE.

(OREN BREBRERESBEEEHNTE
BEEFRUFERTHENE S E.2 K (C/Feo). %
BT THEGERET HTERBEMEEN S,

(GIRERE. E=RA = RITERENER. RFER1T
TZ AR RER TR EEAEREMN, B E%
AR, ARMEIZH P F H AR MR
AT LEES B NAEERERE, P, RE 8B
HHAERE R, RS EERRERANAE,. S
FMERBTER EIWRE B /S AT RERE. LT EM I hiEE
IR .

(YRR HEL R ERE TR PR
RAE, HTRFAERBE=DHRERE.

_SENBREEmm e kR E

R="ENhamimmesng < 00%
(- EREREMAKADSER) | o,
R e R B 2 A B “

(HrEmtesRtE. “RPERETESE2ES
EZl. #aFaPEREtYeFREBRENER,
M.
TFe
AP M AT S RN TR, % TFe IERP 2
K EE, %.

M == % 100%

(A2 5k &)

zhijie huanyuean liantie

WMERFEHRE (ironmaking of direct reduc-
tion}  HSEFBEFEEMEE T aRLEE
FT.EENEESRE% Ty R ERS BRI FE . KHx
on B E 3 R4 (DRD . X R 8 T X EATH 4L,
RREERXEFAE, REMBETEUEREH, MY
PrigaRek, mMARLHED T (B EBRAS £ =NH>™
EirE AL d, HELIFRERTREHIEELE
KETR . FETERY . BET R A 5y
G

s AXREREESEBENVTEREERIRE,
HEGITZER AER . AEEEARBHEEHEE,
FHR_HAEBRA RIS R ARN — K UK. W
BEATIHERRME MK, s A4t HBEK,
Fl 18 fib 47 3 42 o AL B B8R W RS A 48, 1865 4R
ERERLTE 1 MEELESR . S0BGAUAT
LAl 1F A9 B #% 41 Wi i (Hoganes), #B {8 t (Wiberg) &
#TRE.20UE O ERAMERRENTFR. M E
BEHBOIFARMT i B FRe s, Mk Ry
BEH AR RO RO A T, e N %
RMEANER FFHETHRAHB O SA =R, TN
TEAR . AN ERREY, 1975 EFH A EELHE
R =RE 158 436 0 v EBR R 281 AL LR S
BEA10.6%. AL RAEPEERNERFHELT . HE
IR R R P 1995 FHEDESEE A
ik 4860 77 t, LERFE &K 3075 7 t,20 5 E] 4 B
10151 10. 945, WA LEETFRE=R’BiT 5T
MERDEHE L MEAR BT O FLRE
MECE . PFERA. N E E R, 5%
AL ®PHMmeEksg, HPERmn 2o
72T, M ERHE T LRTFY. R &H
FOREENEERMAR. - AHH I HEST,
EELHE—S8FEHERRRAERR. - SEGE
EERMNERE ERW 2000 FHAAET EHE = BB
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EH| 5070~5200 7 1,

BRI RGEC T EREN R HBEE LA N
. BED Db aA T B8 R 40 #, R3g
AEFBHAEFRATEREMA LR RT RS
4okt P (] 40 SRR A 0 A RS R ek B 2E, )
EFREANEFRFEWL. SERMES. 45 0%,
R 2 105,

WENEZERESE VUERS . MERKE.BE
TSR CO, HOYHFEHR A HELEL. 5
BRESTS>ELEETTARILSYH I ELL. &
MCOMH, BaSE H, ZRES B& A8 G
MELES, F—CRETHEELITERSRBRE.
EETEHENE B REEENSRILEE,

B¥E DA#RRLN(Mdrex)ikfftE, A8
fLERAFRTERE AP T A A B3R o
WAARE TR, PSR 8y 3 512 5h o gk
EFEXME R AN RS . BRERT
HEAPLHKSEHI 100CUT , RS L&
ABRTR/H) BRSHHRBRSGELSTES
BEAR, B ESR (HBD . (WM #iE R4 5R)FE
SHREFPHSEELR, REERAELEHRER
HERERRSEE. KEEREes & RS RT. 6
FEAR 0. 5G]/t BBRE), FRE, BB, RSO £
. BHEX"BEER 75 7 t/a, B EH, 1095 F£ i
FRBERIHENZREE Y 1086 1,4 BEEE
FEFEN 64. 8% £ F £ 7 (Pwrofer) ik 815 5 B
RAEHRBUEFEERRS LY N EELER B
AR REP TS HW BB RS R ERES
[EGFTHATHREX RS HASED . s
ERERE R, GEREBBREEE] @B x
(Wiberg) B 33 R 1018 FfERMM B, MR
RAEAE, B S S R E <, 2.
HEEMEEEPEREA BEFREIMAGE
AR GER, P —KES AP F P L8
SAPHBERS. RS NG AP E R EEE
L fFdk A AR H R &R ERLE. §T%
AR FHh. ARgRAEER e AY K E
RAEMYHR. 70 FAPEEE. L BIL ST
SRBIFLEER R &R SN B ERARET
AR N

BAFLIFERHYLOEISGTEF S FRA
. BEELREEETE, BSRR, CRERT
ORARNBNGEAHARXRRSSAKESEILE LT
HERES AR LR B SRS,
REAETHHETE. ARRELAELENTES
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MHAZRIOR S 4 TSP — B PR, 1
I 1050~1100C, BAEFHBEERYS;BL%
BAERESSH M FhRESER ESHARE.
1979 5F HyLsa 2 A) ¥t HyL ST B XMH. 5 4
RNBHER BEPr BEANER FLSBES
MEESH MAEH CH TN EEL. BEEL
B 7100, 4~0. 6MPa) , £ =R B E PR D E MR,
P BEE VEERE T B (10,04~ 11. 20G)/t), B B #F
HyL- B8, iTHA T RESEH Hyl & 0# M HyL- K 32,
HyL 540 HyL- 0 35 &M BT EE = B 815 71
toli BB 26. 6%, (UK TRERE T,

wAENE YHEZD H-8E N-%2%E Fior
LU Fior S %, 1960 FEH %, 80 F{amai =
Exth, ZEAXBRKEE0 SHEBILE LT
SFEERFE CO+H 4N, RS S &K CO,
EEBUBARKBREETES. BESE ML T
840C, MM B BRI ALER, $ko$irE A
R THFHEATR TR, CRESRLE. BEE
R ENS RS A ERSEE. RS
EABER . EMEBT RETAL T ERA KT
AL RBEENEE R BB RRE, D
ML R AT, H SRR .

Bz XEEHEELF (Hazen research
Inc )FFX. BT HEARLEA BATERD Y
H ¥ CH, B #E B X, % 550~600C.0. 18MPa F,
FHAT B ; 3Fe, 03+ 5H; + 2CH, = 2Fe,C+ 9H,0, #]18
SHSUCHETR. FHRBRE.FAR BHYRA
AHELFEGHR S, =R ERE B H R B,
LA GMIRNE S5, RIEENEE,

BENBEFESEE BEASRSRWERE
MBI ERF TSN EET AEMATERSE
R.ETHUMIERO# S BT BE  EiE B
BFEPE ECERE, EILEREAERS RRSA
& THET h K8 B R R 2 B L 4 7 RE 0 R 3 B 7 4 S
EH 366 7 ¢ Fl 246 e, MIHREBEEEEE. XBEY
EHBLRESELIT,

Hi#EzZ 0FERFR.EEHAME. BB -
A 80 FABELBHNRER. kA EaaE
BERMEAHEAMEEAREA AELANESE N
BATH AU BN E LW AMERITA M E B R
PETRRMER D BREIFRE N AL R CO M, IR
RNV EHERM 0S0~1100C BHHME. BSNERB A
HET AR RS RE. 20 ) BEen e
ERE MENAMESEA. TRTFREEE. %
PR AR B E KRR SR X % Bk, ik



PA SL—RN ¥R R HE e 2400 5 %
BT 62. 7T%H 550 L . B4k, 3B H CODIR .
DRC i ,TDR $; A X ol [B] 6 A1 6 £ AL LA TR S X
MAERE A9 ACCAR & BT JLF AR T80, o
Wy AERRI, ESESAT 2, Bk HH#HT T 3§
EMERERR IR, 1004 FEAFNREEELF
FHANEF,1006 FEREHHAE 35 7+ L5887,

B E 1913 FaEMmMAT L. LEMmhiges
HEE B EEEER REEE ST 4Tk GELE
(Hogané) (P H & R EE R F S EHERMRE.
SARE.CERANBIL.BETHHEBEE.RET
F AR EEPFRRIGE T FES R R ® K
HAE F A e PR BB IR .

B O I8y KM (Kinglor-Metor ) 5%,
ERAEREETEM,  EAmEAREER TN, T
1050°C FHEV ALK PR s B HEELR
O RT2HE AN, BERENEH RUEH
PR T RBEUE ERESTIER IR ER S AR %
BIAXARSHERO =B HEAYE, R EREEER
LE977T EHMRREFE(EDR)TR¥ER B2
. BPRETEFENE, P &S HTHGDE S H
=B AP R E RAR  aAG R, SR R AR
BIPAPRET . EFEMEED IR HFERE
Rt RAEERT 4 3% IR R R BE4T 13 8058 iF 7 & % Jgie)
LA A, R R B sER TEEMBE,

4% ik & o N {3 By (Midrex) 2 5[ 7 R &) Fast-
met 3. BT SHEHARSHARA. & RS
REFTERE P RE, B GRS M 1250~
1350C,. R MELFE~BERAURA UG HEE
PEGFNMAER, REYHET . BURTRE., £ 2
AtHRERGCHEABH AP BEF 5 H 4=
r.

B EYVH.EELEHRESERARHKIT
WA AL HE Tk foRM 3 5  B A R M &
HNERBS, BRI EM IR SRENEEA
BRI NH AL th WA s T 28 s T
ERERPFOASREATRAGELEYERNE
FHEMmER, EELARETASEXERRELENSF
FExES . ERPEFPRHERIERETE £/
BENERREHR B RGERNEETES GBEX
15 1 MR BBk B T A B BR B, (B b BRI
hE SR .BRPPM.EEREHR R AR i
RPN BE RS RS ITR, £
EREPHBEDE REEMb . ELBEEER
R KRR R R A PO R AT iR AR i BE

ikl 2
#%4H

Direct reduction of iron ore,a bilingraphical survy Euro-

pean communities commisson, The Metals sceiety, London,

1979,

Y B A AEERE  fE LR, L
,1090,

o SR E, R SRR ORI T IR, W,
1951,

(84

zhijie huonyuantie

BHEXREY% (direct reduction iren) B
EF R A AR, e ERAT R RN DR
WA REEE S TH#TER, b THFEA 8 H 7
FEREM.AREEAEALEAE. SABTET s50%~
70% P9 B B 3 T W] 3 1000~ 3000em® /g, TR K
1000 EMEFRMRAMER L TUL#EWEI A
Bk, WL HIER h E Rk ey e
AR UBRAT R EMN BN IHKY
BHREREANS BILREA.

AREEGEHAFELEFHER, G EREES
HRE LEEH.EE NERE . SFURBEHTR
., HEERERSENEEATER S KATR 1%~
4% T, &AL E 92U~ BU. FSE—BH
0.003% , SPB—BH0.01%~0.02%. EHFBER
#M Cr.Ni.Cu.Pb ZHH & & ¥ 0.0001%~
0.001%,FeQ ZBIEIU~IUTEEN. EETIEX
FERT LB RREDS, THRAEYHERENE
BB EN P ERANNBRBATUREX
7K PR W, PE Y BOF B 1ER —FE 3L
¥ AT 8 TR PR SRR T kb BT R R R A e i
B

(X )

zhijie huanyuantie dunhug

HEARESEL

REARTRABEL. UMIPHERT
FM L E S EH S EHEE RS R L%
LK i N

RN CEREROF IR RES B (BE
Bl e Bt | S v 1 B (BT o8 2 Y B F Ik i it
fL.AEHHEM AR ESREZ. AESFEAR, B
EHFRFHO R ERAESE TRV TRERYER,
R AR - E R IR, X B 0] DA RRIE AR R
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N MR R AMBER, WERERCEETHE
W e RS BT N EE S IR B EE
BRI,

e ot ah 28 B R S 4E B iR AT B4, 3 E et R
HitL K AL TSR AL (R A B D) b 3D . HERE
Ege Rk ml . —BREERRTREET A
EZREREBERERBILE (Fe,C). EERT B
e BB LR R RUY , i R
EREF-EANEECFERA EFEE R GBAR
FHGE. Wl FHECHFATTERL —ZH
B Fe;O, BREMRIPE . XERFE . BF/LE. H
BEREaYER et e EBER AN TEE
EFRKERDEE AR OB P ER
BT REE AR S SEFHLFRL ET
I EBHREBTENIVA,

(FAR)

zhijle huanyuantie yakuai

E#& & 5 &% KR

briqutting) FH ML RO FRIR R
FEFHEASR AN ER T R4 BER A EER
BHARMTE, mERERTG ERMR T,

{ direct reduction iron

H

Bl &“ERiFEREN
1 $if 2 Me 3 WENR 4B IERM, - B R,
Cob—RE ;T RIBPERII—EEH A

ERERESMERHEME 1 R, N4 HR
BETREZEE 000 HEHEEZZhE 4. 2K
RERGRIWEEMRESY., EHFHERTREAH
A H L FFITHEI A E S, S HE 80~120C, BR &
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EEA, BERERSE. Rt (mm). 95 X586 X 25; B H
5. 8g/em® , MEEE 3t/m*; RALE 200, ERETREH
ERBET FEX MEAEE. TR XTEN.E
FiEH . _

RATHHLZMBE. DT omm A HETIRE
BEHTESERGE L TZREBNE 2 iR, —H%
ERBEMBEH . IPEMEEATR DS, EREAD
A 600~800MPa i, R M FE N 3.5~ 4g/cm’, H
MERTHEEER. MEERKAREERT 4.4~
4- Bg/cm®, I FE 71 1300~ 1500MPa, ¥ FHEER 4.
WHRER KB T BENREERS BT
LGRS WK B R . MRS ERA
HEN XREREBRL RS HERL . 2 k®E
o, . NS AN FEEWE. KER 10~
20cm® FH , FJHE A 1300~1500MPa., A BEERIE TR
R,

Bz $ERFEH
1- ERA2—R A EH SN E BB,
5- REB—HEE7T—FF5—8H

(F AL

zhijte huanyuontie zaiyanghua

HELRZAEML

oxidation ) ERZTRATHREMACERE
REAMEEESHXAAAAMMAKEORY BER
EamatErEdEatrEtds—fARR. HET
FERFERE UK IERERERBHAMEE
A, ERBRET S5KEIH0).CO, f O, #h,
RevilEEaad NEEREEZRRET 2%
EEAL, KnHEEeSEX 3 BImE, i aF
ERTFREgENSHAE B LR RER, 2
EHRREARS A —LH KRN EE MNNEFHEE
IE RSN E . B3P (Maclaren) 2F A BB 1R
HEELERREE BRFEL. ES5TA 4+ EEL

{direct reduction iron re-



2 LA R
4Fe+ 30, —=2Fe;0,
3Fe+4 3Hz> —=Fe 0+ 3H:
2Fe+ 2HyO —2Fe (OH).
HEEEE T REHELARESR . QOEREH#E

HBAESERL; OEZHHEEIRPEE TR, |

C3)BA S 200C L RAS e A IR R .
(FEAL)

zhiliu dianhulu

HEEBi (direct current arc furnace)
HERBRERELEENERLAY, ESERHBILF
—¥E, R M R B S (R RO [E = A R R R,
MPAFIGEENBY, ARG HRAR TS 5 KM
ERBIFAEE. ERAIlr EERXESE . (HAN
e HSd ARNHERTF. PHRE>AHS, PH
EhEAS QOERME EREDS D TR R h gL,
AW R GOBERMELS MR ERHEL
By sk, EREIPAERBRTZREI
P E—HENTARERSAENAEREE, BUEREK
HLOEREEKBSER HEETEGERMEA, Koh&
BEREFRafERALERRE, TEE 201EL
TOFEREMBEAXEFFENAR 2L HNHER.
ESoFERVWERBNFHEEMNEREAMNBECZ
—fEo. A B8 — R O AL T 1982 SEERE A
H® B LB LEP. B .. E.AE
EAS gl T EEMERRENT . EEN
30t B 60t A%, 1989 FHERAMBE AT AT Y
B AR —BZARN 130t ERENRP, EEEHR
EEMEBRRHAFATLHEEREIP . ZRBN 60t 7
180t 1989 45 o3 [ K AN 00 B s I 1 ot i o 6 388 — e
AREREEPHE> AFELESS — B
2000kVA HPLE R IR ™, HRErad 44,
EHBFHEEE. #HA 0 FEAR  ERANPRERZ
PIEM. ERESHE KRR FFSRET T
i i) LR SAEGEs#HKMERS
Py AR 80~1000 R, RN CBE) AT IRE
HE ST — B W R (— BB 150 « LRI R4,
EfEIp Ly a R Eas., 50k, 5 sy
. EHIEERRETFRFERATP (LB DEH
BRSUENE. EPR EERE SRR Ak,
SHEFMEFFEER TP RED L EE, —
BT IR LA, DR S S b= R

i ETER RITEW MR BRI T s AR
W 2,

—
@ FEHE %R
s

D GGGe
a] fkd |§|J

mwa (L

8% P RE
o B T 0 B B (+)

Bl HARaWMFHERERE

N na YA

: W‘WC -

FL 3R

i3

I B |

B2 EXLRF AAVFETRE

E W e R A R IR, W
2FEM, AR, HEAb S8, DRk, )
FHEIG B

(AT fu)

zhihuanbi

Witk (replacement ratio) & o ok A
BB TR EAEROATYE. EWMKAR G C,
HrxEs® oW EESYPNSINEETIRN A%
PERBITRARIELERL., HEPRGIES
ERFRARBRE TN R LR BRI, W&
BHPELE. 5ZH2M P C. H TR TR REMBE
ERASERXBRABELLHEE, BASETRH
ARNEREBR, LREREREKSHFE.
(4 %)
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Zhongianguan

chE]E  (tundish) B LIS I & 48 SR A
KENRBSRA SR ETRHNLHES. TRNE
HBE. PEURT M2 LER,

i (DBE. BEAKRES. RFEENE
BE.QOBF, S e aFnNan, FHBriREs
—ERAR K RER RS, (DK B R IEEHL
F, KSR E RO RBEPE.(ORSIE.
IS B A EMREBR AR BRI
e 2P T 7E h R h Bt — 25 VR, R T o R 4R
KEH RSB RIE —E 7 e . 5 et e R e
POk e B, T D e b R R AR R, B B
KEHAD BERBY L RER. RSER EHT
Jedetyly LR, AR RIS B e
kT LU AR B K . ol B 6 22 4R 0 L B, 5E AT L
FiI BB RY B, SRR T I R K BEAT IR L R K
TefE I8 R 30 B T,

ST,

I ummnunil

I | R N
RACH H O
|
S =T 51
: 'E = —-ﬂ—-"_-/* = —
M1 FTE#FEE

1— G 2— A 3—H1—FF

EMPHR TERAEEE.BEM=AESE
R B LSy A = R o ) R R B D B AR
RESH AR LA L. e L. R E @
AR MASH GO BT 3 & T KBt PR
RERKABEMIERER. BHERREENNE, K
AR AR, UE BN SR, T
B — A A oK R B v BE O . WM O &b
AT KPR LR K O Bei% R B R v B8k,
EEFNE-TREm A AN EREKD, HE
HEMNRN . E T REEEIN  EEIA TSRS
LFER AT ER S KD R RS RSN
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PHL . B UL T PR AT 2 B E B A (R b i —
TEE HEF BT K FESHEM ER L TIZ5)
MrAE P B E= KEREE SR AT
MARMBERS iR EEEIA LR RS
L, B M Bl 2K 0 25 o 9 IR B R 7 o ] R TR AR R ek 1)
NEFREIKOUE, —BEA=ZHRANH, B
. ERE PR THES 4 BTHER. R TREE
E.PRBFESRERED. KO XD, BB E
BIRAFHMEEMNR. B 2 =W KO8
TEE.

10

F
%

Mz &Kot
1I—F B2 — B 3—TFTRE4—BAAKD;
s—EHATRE S RE,T FEH,
s—dE,0— Ao, l0—XKDER

(fr £

zhongjianguanche

EEE C(tundish car)  AEBHLCEMEE
MRS AT E Ry BT &, PAIGEE RS
REET. FEMSFAEANNE. (OEFTEERR
MEHRECE . AEERBEFRERM T LR
B, — /T 20m, ETERHAEIN VBRI,
b F B ESEEEM GETEE S BN R,
£ 20m/min R, EHE N 2m/min, (2)FBE . HRE
M REEES TR, AR RN
ExA. ez —dr. ABRITEE 100~
600rm 2 [6] . (3> a1 A, A1 18 o (] K L0 4
Mepsk R & DUFEEENNHFHNFR, -BAKE
LI —HEA, MARRSENER THERT
E. —MTE 20~ 100mm,

T PR .

Ay T, -



B AR R T B 4 R (DT
W B e P A O (T R R R
WL E TR L B B R L S 9T R
RBAANFRGEETE L. BT HEMGE L0
FRRNEZF 5 ES A5 EARE T RENR
LGRS FAMER SRR, S ERNEER
5E 0 B AT B R L (OB R T P
B4R B 1 SMIL T A B SR B T X R
S S A O L R A R
WA, SRR T o R e R P
HERSIR S T EIRIE AR, (DR TR HAME,
—FREEARE e RET S L, 5 RANE
GREBR—NEFOMERLE, XRENNER]E
TR R & R R IR N, S AR R A
M. (OBRATERE, ERYLEBREN, LT
BARAETRFE—FEFRL BETE LEY
U, SR R (X M T 2 IR
£ 80 R AE R ST 42

B &)

zhongjianguan dianzha jiare

ot |5 & B K 0 &
tundish) FZ#S#HRAIBRP . FHLEs4BER
I b ] MR TR
EEREE RECHE--STERW--BEDLHHA
REBREREFASE, A FEHER RS
BREHTRBREZREEAFH, RAHPHTE SN
At FROBRBERFANGE BB A ERREK
BEHRL, BERAETRBRE—ERTMBERY
HEEEMMEE RN EEERATREF
B ARREMBHNAMNEEL AT EEFHN
AR A B AR E A, R A R B
EEEAMBERN LA AT EHREESN REE
B, P 1 R DR S R 3 0 e Y A (i) R e
B KRR HEARMEF AR, BRESHE TEITAN
ERMERNERN R, F 2 BRAEARERAtRN. B
T ok i 88 85 TR Gl e B A R TR T
WBCE F R A ) R IR B E o A R
WAZIEREH . Al PRSI LR IMERR
R EWNRLRERFES DR EERRE . X8, BT
WA EEFRIBEEBRIMNEEN.
P=125:"% ‘ (1)
ERFES T BREBERE M AR R R kT
T B TR A TR
P={(125+65R)"* {2}

(electfroslag heating in

M1 BHIBEFRCHEC N PR el &
1I—F R & 0— At ABAAI—FE a8 4 —FH
S— R G- RAT EREIE-FEES

He FHEERZIAELRTFAPHEEN

o 5] 6 ot it & _
1— %58 2— SRR, 3—F B —F A&, 5—HH,
A T— R EER SR FEE 0 XHT

Ko P L mIhE kW, R A EE, C/min;e N
HEER.

maFEE HHATLEZEWIEN CaF,—
ALO, R . H Fili CaF, S B, WELWLREN
A, A E R e el e etk T 2k B R R R
50%Ca0+ 50 % ALO, & 45%Ca0+55% A0, # &,
X EEAREA R, R CaF:, W20, 3
R AMAERBE,. RE Ca0-Al,0;-CaF,-8i0, #
Z.EVRREBENASEPR.ARERSBETEER
.

TEHA PEERBEMAMRER.

(HENTTABRERS., ERHASE TR Y ink
ad . AR 1] R AR S B A O R B L R R R
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it 1000°C, % H i hndh it FEROEE A PR E AT,
AEMANERRERRE RV AT EEER, X
AEEE - PREFESNEEEERS. B EY
EREAEE. B ERHE.

(2807 B . B I R R ) B i e BEL A SR Ik
&R HTRFEERP B REFE-F AR RE
Sgk, mERL BRI N R,

(b5 . R A st , IR A% i 3R]
WA HET 2, MR ERY S BAaTRH
FET#AMNRARRESF RG0S,

(DIEBEAEFRIFNESEERES ., it Ed,
RSN R B R mMA R E—
BRBAE, FHTHRE SR &R 44, Wi
— BB IER.

(5) R B FI#Fr B #E e 4% 7 [ el R, 2R
MERNFTTER TRARRNFTL DREREY
1% B #0065 CHn 1B 3% T GRS 4R IR Y A S5 18 B R R,
HHEBE Y RBELE BN 22U~ N T EREREEE
B.

COEREFRP.BERERFEH . ABE . HTHRAF
BrhEE AENANBERTRESEH TR
BONZH.

o [R] W8 A, it i e 59

(DX P REER. BT RN HEEHR
AREHR . BRBS P BT MELRAEANL K
o REEAS TR B o BT R E A
HERIAENFELMEREEITORER(EFERE
A M BT RRE).,

(DHATRELD2HAN, SRR ER YN, &
A G HR T

(1§ A

zhongjianguan yejin

hE]4E:8& (tundish metallurgy) FETEik
My AN BEHERRAATROER. TR
Bh 8 e 45 Mo R 03 ) 3 L o R R - R R R PRI
FEABRRMEM AR -F . EESHREBIM, PME
BAREAIWAKMBFENIERBEGER, “FRES
SRR 20 4 80 AR H Y. 3T 20 SE ¥
EH B ARITES, FEEEL = PRy HARAR
HE. EaEtERESHIRI Sk ER AW
it 0K AL T kA L O S A L 4 SR
(I EHBRIER IR E R0 S0 . ok S8 5. a8
ae P E BN CRAO R E RS & B ddhE
BE{EIT R .
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b EER HEHARSWH(DOR. FFER
ERHL, KO P RBARAGHT SR (2)EH.F
F¥aRT,PREFEANKELRNEEDGE
fEH ., (DO, B T e 8 a8 . Fika]
P S48 S, o /N R AT 4% B B P E RS A R,
(OFEEP, EdPhEREMEIERN KAKOUEREM
RN R AT ARARIFRHEER. G
LM, FRAKPHESRELDENLS EENE.

b SN AR Rk RS KO E
FEEAR. BEAIE -BH 12~ 20mm FEH K
B ERAFEHAOR, KIAESRFE T RE,
Wiz GRE B R G R, R R
B Nt kos, S ARl EE
LA A. EEHTER . RO RKHBHRAE, —
BRAERPREEEHEEN, XEEATH/LHBSA
SNE. FREFERPEEN - EE2, AR
MOEREN 20 ~410%, PERMBKE. XEREH
BUMH. B TRIEZ P E R SR, b &
P PR AL MR T HRBEFE KN, o) ey
ERFEE.ZAX HEE.VE.TE HESLE
1), AR 2 (48 0 B G L8 A S5 5k B 5 i H A ok
LAl A EE AP FIRESRARL, REEH
A ERER —MAAE 2 KO, DFEEEDRE
ABNEREEHNFE.HHABKEFNHEE4
KB4 4.6 .8 T H(LE le.d),

$ & & b & 4

el
Bl FREFEP SRR
a— B b~ T ot Fd—6 3

TEBERKE TEPHEENTE S AR
AU 1) ¥R K 3 ) R YR B AR (L 2)
HG & Thea . (1) M0 FE KA, 39 00 4 i 72 = Ja]
PO Y2 £ B i 6] 4 S e TR 4 YRS ) b R4
(2B 3%~ () W o K 89 L 30 6 12, 18 Do BE Ak B ), O



B R, TR S M A T B W
RS B EE S , (3) 3/ i T AL SR 0 p AR T
R T B 1 A R R R AL

Hz FEEARESEPHRIED

PEEAEZN EPHNEANRRERESRER
MR ERE, UBCHEEEEE R EL A EEE
B, HohiEH RERAHES ., URE K84k R
KK DB ENESRE 2y  BRH KR,
®AREREURES K EEEE, VI RFERE
BE. RN RS BN, R BE 9%
[, MR BE (CaQ/SIO) B35 T 1 ) 7 ) SR PR A, Bl BE
(Ca0+MgO/SiO) =3 R : NE#. LE R xL
B RehfREN. TRAPHEREERE.

BiF &Hﬁﬁm'
—OOONY wir | .
\\\\\ﬁ ‘.ﬂ_ﬂ_lE' - SO B

b\:\\ ' v 2 () —=

o b

Bs fHBPLREXD
a—REDBB —ERLTARY

s UHREFEFEHETEE.BERY
BEOM N EA S B — RO . L i Ee AR T L3R
HHppPm,. srREReEd. A TRERERES

(1500~1600C), THEHRAFES . MK 8 %40 AW /2
—EHEZER (OEER.BE 160CHRTIES
i B, B A 5% B K i o o B A e 7= A Y R RV ) B AR
W A (OBREABRPES IR L.
B S5 mEFMEE GREF N ERERY.
A% L 38 A AE 9 , U] R R 0 X R i BEL Oy L DA ARAE
PR E R (OREEETE RABRK. ERAT
F RSN SRR SR EESTRH.(LDERT
W CONE 32). FERELMRFKL, ENHHARTS
BEHAER, T 60%~80%. b REH A MR HES
fliEE, T REREERE. —BRERNTBREBE
B 65% L4 By ALO, Jex%., HEMEAX.EHIR
E AR IRERARHTERZRMBT M
HEEHERE S ERRMEERY, OHEALRY
I G 38, EMTLE—BE 10~50mm, BT &%
AR SR b, By B RS B A i O i
B AHEEARNSES S FEEE~ At
EREHTHABRMEE E /Bl 2 efmi®h
AMEEETaaE. HEEE A TS LGE S
MARSRE R R EE. Ea. L E. KR
Al B2 E e .

h i n AYREERKRY, REBER
ERY P AR, B E RN IR & T
B, Y By O TR R TR0 R s B R LR
AERAY A R A . I ER B SETEEN LA B A
4% m] Bk , DM IE Y B BRK RS TR I BE , R P
He RO T AR R K P R Y 3 (AR KRR Lk
P KEE A E T P E R A, LA DO R F
EEMN By, B R T LR BB R E A 10%SiC
1 o R Y B ity e S BB B B R EEHOK T L B 2 3
HWEBEAFIE 0% ~90% . P ERARE S K~TH. B
RENEEHEEAHAKBE 5% ~13% . ERETH
T, e K B D) A HE 700 Il T B, R Y
M L EHT T 5 BRI REARNER, &
AHEAXHEKEER A LFRAGTR.E5H
WX SR o B SRR B AR A B R B
THEFRAIDERLNE. ESEERBHEATRE
AFHFRENEAETFHIOHERE. TETHEF
ok B A5 4% B R B (3000~5000°C ), I A B 3 imdEi ok .
FETHAEFEBAANEREERR. FHEFANRS
ST EE TR, N AFE, B EMR
BN ARRMTSEE R, Edfe s H
KERY IMNEER . AERVPFEASHBRE,
SEHTERALTEREFEANBRAFEREE. NFR
MEIEBE TR, AT EHANE DO FETRE
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SGEREEPHEL AFEUDPEEELE, FELE
PRI ERASE TR ENFERT: S BTk
A 55 — 0 A R 7E 4 T R B A R BB T S B iR K . A
i X E N Ee R R EREFNEH. EREET
Tk FLE Y I #6 O OS2 70 e A 2h iE L 5 BT
FAHBW . EHiE A {1 78 gk 22 1 77 3 b oy o (] o
Jr ek, tn e BE Nt | o 8 ImAEE | G AR e B i 0 B A L)
BB mmbhds,

PESEAN S Y ERETEPX RN
WS AT B A SRR SR R B T S Y - - Pt AR
ERWENMA SELTE D Ti,AlLCa)a i E T
BOMB), WAKSERE M. ES. &8 EMHFE
B, A HTRETCEREYER, b0, #W{K
FHEHNFE. AR TRERD R, ZRAR S
L I E R ] MR A CaSi,CaSiBa £ 848, U8 £ a1 A
BESEHAEREUBRE 5 8M &5 15%~
20%Ce.14% ~18%Ba M 554 ~60%S:; WL HB
A 9mm fii 11mm B, & R EEER S 250mm BB
100mm (LKA RIEF E SR EE . HAXR>AR
BT ) B A B 20~ 30m/min, A BEA 0. 15~
0. 23kg Ca/t. BTG, S5 Je 448758 ML 3R 00 45
REAT . (31 12Ce0 - 7ALO.) AN RAR A9 8% 1T 4 B A FF
M. ERTHEHANER;ARNRETERARD
¥ BB H R IE ALO. K0,

PE R XA ERARENEER A
fr BIERAREEERERH AP . B TFAEDR
AROPIENRARKRAY AW E T, I REE,
PO TR A B R BB S AR A R 1R G e B IE X
£ HEBHB F S S 0], 2 0 A, 4R A ) B R T 4t B R,
Bl A f R B A KOS AE, KB R/ R AR
HEREOL B . e AR B A o KR, NS BR AT
HEARBDE —EMNRITRENREBE . BFEREH
DLt MR, IE] B 4 S B PR AR B B R T B (R RO
APHBEREELY. SBHESEERNMAF
16Mn) 6 B IRET . A BB PG Si0, P d TR
WAEM ARG RREN R R — HETR REE
REE T, PR RARERASHE SELTT,
B ENHYRERME. gitREET TEERN
HEFXAWH . EREMBEANRSEN AR BEF
BB RHED AN, BRI AFENSEGHRHE
FREERERR, ©BE A D pl g
LA ERAAREGEN =LA ST NSRS R
AGE 24 A7 CaO . Cr,0: ALO; BRI F BRI
mh Y, EREBARERNSEN, FERK, TS
SHER.ATHRELHRAETRAR SN . b

720

Al RM R A AR Oy T 3 P e SR R R AR L A
EHAEEHNERRCHRELETRE, S HH
[l o 5 2 A B 4, AL T L B KB Y 2k

(e AF MAEE B @

zhongjanguan yurezhan

b E SR Y (tundish preheating station)

¥ B 6 @ oF ) S Y FE 60~ 120min 2 TR
#H 1000C R L, LLRR 80K B A o (6] S i B RE
REREMNSERENEHEE, TRETANER
FREVE LEFEEL LM, M —4, Pkl
RN P TiIEE S R L R e
BEBELROMITSFUREHFSHK. BATUHE
NG, Ao R ERAD ., MR ETEA R AP S, RSk
ZMoKORRERR TRk oML, REvH
RE.HBIELRN AP R ERM ok KO
FAFMT R BRSNS B R
WA X ARG RE Rk D EENR, B
=i LR S obeas Ak W R Bo g, u ki vt
M py A XY R RA & /DAL, R B 38
UEEHESHHES. ERANMERXIA KR
TEREAYLL T R/ERESEAN K OBER &R
ARKOHGTE R, REEHYCRET , 7T N F
ST BARKDO,

(® £

zhongjian he)in

hElS® (intermediate alloy) .S58 .5
Head ket Bt . B4 5602 BHES
IR AT R EW & &S € (master alloy ) 1 3 I
#.EAREBREREERAREH. 2EES B R
HEXREEN . RARETHE 44 NESS
FHEERDE R GRHES, ERBRGENSEY
MESMERERMEH. TR BTREERS
DHEEGE BRESES.VESEF. UM UHESSE
MNETED R BERZ MERHEE, UFEMARE™
MBESHES. WEHSHSLS . BFFESE . BiE
SE.BENESF UMD EHAEATHRYESS
Al ESHEMN FEHEHM. S4B R EERNS &
EHD.AFREHFTESEGEMVQ) . 2T H .
CAN T N e R e e

A HHBEEGENENTE 6. (UEBLER
SRBASAINSEME. M RE A
FREBEELHTE.TURBENGENCEES M
SHEHHEE. MHAB S LB MR A K Ti-6Al-4V



G2, QIBRMLEREX B . FER TR . WH.,
5.E5E2NPRNSE . HERPASGETHEL TRE
et g e, BEEBENASRIAEEN T EK
BE.OWASESERE. 0& H. .4 8. 5%0F
6] &< , W {8 4 1h 25 BE R i 48 50 & )8 4 %) 6 435 o B |
IR RR B . (A A iRl & 2 0T LA B n A £ #
TE ERESENEENS &R R . MR
BIERGEE THWEERE, OB SiEse. T
TERAMPHESTRE. OELVQRADE G2 B
TERZA%, OFEKEEARNEERH. dhEse
ENERES SRR AFER DT METNE
AREERER TESRE 2RI BLMEFRE
HEBMBNER . EHBENEZSVTHERFER.

EFFE O EER 4.

(ke RE. PASEORTER R4 EH
BRRE AT RN R mENER, Ll
e REREEPHEENEE i, FHKEES4
ERME . E. . BAREAERAETE.EHT
HM&E(KER " RERINESE.UE—WA B
PRSI EE RS A5 RE 0BV, 7T sl
PEEMELES. BENAGHNEETSREX
HESRENEREC. AREEARRNESER
AWMITEMABRUHEEE. HETE44nT,. %
EHMLBBHRP .U ESEENEGE, BT LB
TRE.BILCER SRR GRS HSEEE.
RABNPEHESSREEHSPHEHSETHER
.

CYBEME, FEHTEFREDPERSES. WE
EREN . BEGE SRS TEMNS. (Wed#hik),

(DB REERBELBHRE,

UMEEERE A TE RSN EETEN
THEE. IH L%k . BiEEL%,

(A0 )

zhongkong gangding jiaozhy

bR R (teeming of Hollow Ingot)
BRAFEN I ZEEREMFF P LANHREDY
HETE AT R THEESEE MNP EHE. XY
EEREMRAES M ERPORE B EREN
RREEHE . TRARER LY EA 6. T E
BETHOMBHREN. G2t TFaElDb,
(REDREAFHEREMREKERSMRE R 2 NEE,
PR PSHE LRI, ERETRET CHES
PEA-RAEEYNEERS T SR EN
ST BRNEROCILAS AR RN, bR

RFAERKANLTRER 2 0.8~ 2mm BHHEE
BRM HTEEARRD, REHITRE HWEH
RNCTHHAEATLS. LA EEERERD
THHBRPZHES ., XHFEMREESPBI®
r.

£

L |

FP AT A A B
i \\

/
™
—3

FTEHE RIS TERE
1—h i,y PEFEZHE.S FHE 4 REH,
b—EE WS HHHE T KK

HPEHELE &P ERM 0L RBERE
PO R W RN bt O T AR A LA
F.

(A% B )

zhongzhuguan

PF&E (fountain) THEMNERT AR PR
UEDPEEZRNKHRTE LR AEHEEE. 8K
ARMEELHFH.PEHEERAME . PEESERTH
EEBL 200~ 300mm., 82 % 150~ 200mm .,

(& AL

zhongzhuguanzhuan
PEEFE  dountain brick)  HIEPEEPEH
RAFIFEH BREOHPTERAHE. hro R E£kh
REEEHE—PEERN. B DEE PREK
S MELAMBEI S I RERE, LI TR, (L
FEEHE 19 7D

(MEE)
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zhongzhao tuciiuta . BT R B AT, R HNSEKIE#ER
Sh B L  (desulphurization by bell-jar HFRAKRMEENZ - . B TEREMEE Q. T6g/
process) HMBHMEETHGEABAGZAxs o) WEKAL20C), FERRBEITHMAFT L, &

My wEME#EERX
1I—HEARER - HENE 33— Hihs— 25— ¢ B 6B X T—DBHT —T R,
S—F S, 10 HEI—EFERE, 12— TR, 13— &AH

B H R B B K SRR R AL, T B4 1R B 1B A | [
H, Hik.20 A 70 ERWBE T RBHE, B0 ~1—
A EAGARRSEBRN, THBHNEEY
SR BEAMENETS. I ERELEN, B

RS B B AR A B B R R B @

B B 58P, FEERHHE 4 SRR AR ) e B X 00K IR Rt
g Qe .
b SR R T, 5T 00 ) ML B ) X, o [ ;

. ® O©
A, LHBKRG M BRRETH TEXREKY /R |:|:::_-:-_-:|:| / {{] @
FHRFEL.OTHTF-BEKEL SRBREERN U 3 S SN R o3
BRSO TS SR T E 1A 2. (e, — 10 0 O
MR 1~1. ske/t, R A3k 75% ~859%, -~ 4
SRR AR A A E M TR (DB O Sf,ﬁl O 0
BLRtR, B AEHE S~ 15min SR () RB B IR U’
TEBRBRE QOBEBREEX, EXHSERD
0.005 AT S (OLBRFRNEE . ERELER e b
PO X B A E R R M M A T AR T A Ho WD
HEBEHER - MHERTRAOSEXPABRAF a— % B o kB

L. EHERSVREREERTHARE T .8 1—HfF 2~ BB H R R A 541
722



576 ] LUT DL A4 R, R — T 8K 4P S B i /) B
"FE.
#44H

EFERE, W EAE AR, & Tkl R, L
ﬁplgﬂﬁ. '

GGRE L)

Zhongyou

Wil C(heavy oil) EeiRERNM.E
M. EHERTHRAD . FHBERABHE —~ERE
AR BN EFF e EN, Ealha
AR E , T 86 % ~89% . FH 10X ~12% K
SENE R RERS., BMPEAREE. MK
40000~42000k] /ke. T RARRSH B AIBE I IRETEE
AR, R A RN . W HESR A E . B
EREBEPBSFEX. (DFER.DETHES
=G TR ELNERRENR . EMEI SRS
I 25 K, i B R AT MR, (A R 100 C & 100C
PAE,VIRRERE. BB SER. RENREER
J22~36C M aMEE FHEAEGHEMW. VRIS
U HAEE.UETERNERD. ONSBRES. 7
KA TREE EFREmEd. BAEmMN
HTE 180~330C . ME THEMANBRE ., (LOMFH
AR ZIKBES . HTEMESKER, FURERTE
TEMWA R E, 7T H 6 A 25| 200 55 2R k8
WA, SR HEFT A BE , A T A AR R TR L Y T
NERRTR. OOFHEE, - BREREN0.15%~
0.30%  HILF P HERIHE L 2%  HHPERT
RGH,

HWMERS v HER P Rt st 4%y
ARESS LR B AN E A ERES ER,F 201
LT0FRTEKEMENZ)E, mit Lk, nz Bk
IR R Ak TR A ek R A R
M/ AL LABES .

(ki)

zhuyou rongrong huanyuanfa

ERIEMEFEZE  (Sumitomo smelting reduc-
tion process) M B A4S R &R A AR —#
BT BHATY . BHRSCE. ZTELEEESIERE
m#k, RS ERSEFREETEEEPEA £
BEW 0 AN, R P REREE, VBT GRE & %
FHBRSNEE, AR AR A ERR TR
W AEEERATT 1980~1981 EEZAT R REAR
WRFAESHETFONBPLEREBTFRERHR.

1982 SFBE T HH 2m®, {7 8t L FIEMS LD,
1984 SE W EE T AN 1. 32m®, H B ERA 171 i
TR R ey . #HT7 T FRAERE LR FRE LRk
REEE WA, M H5 B P 100t f1 24000 4=
MR SR,

FE
M5 Bk T ‘

- b iE Ep
K 2R

AL Tz
¥ R R
A b &) CERE

wip ey RALB 50751 4 e

B

EARBIRTI LSRR AR RER

FEEMERERENER. HRSEEP =4
HRESEREEERAEREBBFSLETRE, ®
B 1000 CEAEABTEREFHSF TR, FE5A
A KB mAmA LA W EE S b PR S,
24 800°C . MBE 1A TS EE B B PS40 250~350C
bRt AERaRES L NFESTE. A5
RS AR P T 00 20 N SO % A TGS JR P ) ot 4
BEPLEES 300 CELGRPERT . B4 T M E
EEETXPLASEL, WEEA 44 $8mm BE.
RIS AL Y P A, (] Y PR A N 4 R R,
AH. . EPHNERBER, EEYEIMNEHRE TR
B . 8 BRIk B g i 4 A RO 4R B A0 A 4
B, TRSREN, BIPTHEAE 1.5 10°Pa &, i H
a4 n] e {L =AY 25 AR E chE B R . R B
BHEEEAYER BBH L ~003kg/t (K EH
431kg/t. W H 472kg /) /K 800m® /1, FE ¥ 00kg/t,
AR w0/ FE RSP FTMESHES R,
2700m* /1, B =900 C SR (%)

CO H. O Nz+H:0
50 20 <5 RE

R B ESBAE 200~300C, B4 (%),

cO CQ, H; H:A} Nz
29 25 10 10 30
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AR (%),

C 5i Me 3 P
id.0—~—4.3 1. 2~1.7 a. 30 0,10  O.04~0, 10

PR (Ca0/8i0,):1.3~1.6 PHAMAERE
B EPER) .3 340/m® - d,

BETZEHERESE . (DETELESHREE A
HEFF R ERBGRSE~HE; (OFRMNAENR
HRRERHCEE; (OB R AR S fE8RE
HUEE (O E RS (RET ST RERT )G
% .

(8 5)

zhufeiji

BE#N  (rimming agent) R AR
F R R E T AT IR Ao E . A
WEEPHABNERE TRNER ABEEWV. £
H—E AR T R T ISR, o 85 WV 3%
BREHFHRBITHHAE ERHGENEML B D
1AL A RHRAT L 5 50, K58 S ACIR ZU G ¥k B AT S0 9B
ATRERE R M i . R R B Y B T U A4 SR T 3%
AT BTN BRI R T EX N E e B
WV E R TS NEE. (OFARST  BEH D

BR.OHEN AR (OEEAG. HRERENRER
K.

UF & 5 3 — EH A R B AL B0k B G R T O
7 24 o {853 bt 4 7E Ab 70 4K 8 B 3k R 4R e 3 A
HRGENR EMNEFRAAIRPSBEHEFESKE,
FEEFCRILMERH . BT By b s
ML RS G EXBLHE, X8R AR
LLF ¥R

(LETERHET A,

(DA EFHELTEAE FTENHE. B>
’;

(EFERERRE HHSILEEEE D, KL
T AR H AR TR BBAEAL > S 595
LB R S e,

WS EARA. AR EH B LREEL
HAKE R T RS, WA EE 2 A Y

(S)EMBISEFI A FH s, R ARNE, B
[F] B 22 B b A sl T 1h o e 2

C6) B ATT7E {12 2 150 B 166 0 500 P B4 ) 20 6 S AT o o
W AHEA;

(PILE.

AR SRES RO MBS, B RS %
FAAE,

ESSL & 4 Gob X Eridipluk FOE 5]

490 b 5 ) 50 # 1 O B T OV A L Rir#e il 24 7

<0- 054C N Zi?ﬁ B R
0.2%~0.4%Mn 3. 00 %A R BEEE, a5
0.05% ~0. 08%C
0. 2% ~0. 4%Mn CO SMBRBH WAL B B Ak 4
0.08% ~0.12%C 1. 5B ARE _
0. 2% ~0. 5%Mn 2. CO SR RER R AR A
0.12%~0. 18%C 1. 897
0. 2%~0. 5%Mn 2. CO S0 T L 58 St

0. 18%C 1. 8= E AR

0. 6% Mn 2.CO SRR L A

TR GFERFT X/, B 8 Ph 25 R ] L O ok
HHEMM 200~400g X FH . ERABERELIRE
it Bh¥ 7] . Bh 6 705 i B A28 4k, 1 70 A0 S L B AT b
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zhusu

X (teeming rate) ZERRELEL,

Zhuwen
EiR
Y.

(teeming temperature) ERBEL

zhuding

e

(ingot making)

fa
BT AATE
A RS B
REMNAE
B A
i H R
A¥WMAF P HREEMAEN
RE

MAKEHERHITEAREE.2EARENTE
R, bR EEaNRE SELF. SHEP&EE
BEHEAR LIER EHERERAR - THHER
HE.ARESEHENTHRISHHEAMNH . HEERE
MAREE P R (R RSO PN R R X TS
Mg Ee— 25 TR A RERES. B,
e Ea S (ED.

e HRETHRABENR. REATITHEE
LORBEE . FECHEESBRHHERE R4
B RFIREAHETZNIRLL 1856 £ LR

BRILAAEH

s

F# (Beseemen) F PGB AR S, 1SHETE
H 40 R e B X ERHTRLENY FK
T AeRERR,MEEXEBHRER R, L FE#HE
HAMBIRS R, £XH 0% LM ES EiE
LEE. MR EERTE.ZEF KA XREH
# 70 SR, BB R A EFHHBEE, RIE T
SRS EEEINREHEK, RHENARBLSE
HBEE., X—HREKENHSRAEH T HH.
(B4 R H 8 4238 & R4 RF LR L B B &
AEE., VENKXERSGHEP I XHE, BELYLYE
E REEERDOHE 300~350 LHEHRERE
O 40~50t, AR HEEERIE 10t BL E, 522 AR
B s EERES. REE TS0 N
K. BEWBANHOBHASFR . HERAFRASSRR.
o REEMERSEHAFSTRE.EZEFLIE
EHE TN BobtEL. QEHEERHBARE
A ERNBEEAFANTHER . ERETFE
EEHERB AN SRR BT BN FATR K2,
LB IBUXHEERR.

“HH R KRS R MR RAGE -2, e R
RRBRHSBEERATSFE TIARH TEK
B ST HUGE IR, 5T HR&RE &
AP R AE A RS, TSN A P R
THERRHETRYT, MR SERSHELE™
BEATRI B AR RGE T A, WK PSR E LB EEE
HHE L Tm/min) B LATXEHERFS{EEE
B MRS K O EMNE, A T0FER. %
SHuMBERMENRBER, BEFRAERE IFEX—
Ll EEARAPEEHRRE MR &R RP
EHEEAR %,

FERHGRHMER R R EAREX—
BELZHT 1800 EMNAE . EHEE 1949
EHRAETI T 4E . £ L8N BEKH,
1943 E ™ 15. 8 T+, FHEBEHERVER, KT
g A R E B E AR 50 £, R IL e
LAH(EFOL EHAE TH IR ERITELHNE.
M EEL 2 EL EFESERORBFTEEL
MEELAD RS T BRREAE, ISR E R/
BEHEEN,.WIZHT 5308A ¥R {48 = g -4 £
BT FEM S sl s B THERRRB. AB
ErEmnERAERER IRERBERENT. X
RiERTEMMAER M. KR T EEmEr-. A

DU I 38k B, IR S (CH
Mnz230OAF MBREEAR, £ T B KW (A38),
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MBI . il s B3, PL 10t/ min 26
AN PR 43kg MUK LB T S E8:H. BN
WP S5l Bmaan A A&, RHEL
BEXEERSH I 10000 RETEBEEP.H
IRHR T WS i b AR R T R R% AT @&
O . B2LMEA R (EBHESFAHAAEHER L, B
HEHEEATOAREN ek, RHREL2EE
S BRI ANEH RIETHEEARERK .50
EFREW.Y—EhH e RFAEEABHE.ELEH
FZHMFRTHLERNT o ESMREP. HTE
e P i I GHIS 100~200mm) , BL& /NELET, #F 50
FAHEHESEEARA EREO MR T EX T
BErfmERTE, AT so =4 SR RE T A
MK HETEADRBERAL HERHGER
AR, & PEERE>RFENEEBDTF RSN,
EMNESEAEER D BEHERS R M EREmR
HEEMHE. BB FESANREMBERRR . KV H
ZHNE W KORTETEARA BEBEABHER: A
BOE R RIRE S ERma R A EE R
AR ZF HERERBRER. ERAMH LT ANV
ERAHAFREENMRD ABETSEERMER. &
ERMBEUREERAGET 1 EFEWMER.
1985 RS —  ZHMT H ZF B4 o i B
150 F e B, FE,BRHIEAS MR FERA
SEE*REN. EAFSERTETENEETIAE
HRAFERE . MU BREDI FERETATR A&
. HE BRI HELBHER AR RINRE,
FEEDLRE . BRRER 2.5%~3%. ik KEREK
FOREREET o5yl b, Fat, f PR GHEHE
R MWl MEErEERSE 100~150C, #H#
PEAREREE 3000, 170 T 88 1970~ 1990 47
WER FERS SR R BMBLEN., T8
HEROMEE NERERNHATESRFEERS
1092 L, % 2 0HE 104 FLURN-EENETR
BRI WAL . 1995 SE 2 FEH 9400 B 1,24 1950 4R
150 Z45.9F T 1996 FRAM R R —-=WAE. #E
mEBHEET K 60 B4, 7F o0 FR G HEMN
PR R B A AN T RN, T o0 AT,
HFEHETH ECRAER . EHEZHERARE . REN
7B I e R

F 1 BRSRERREM OEEFEMR D

m H
W e R K
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1870 F 1980 F

B5. 63

1940 5
§9. 61

HE1

1990 #
84,43
85. 51
83. B2
80. 16
B7. 51
38. 60
80. 99

" H
WU GaRHE
# MW &
FORE &
2 7t
% E 8
&R
: .

1970 8 | 1980 4
79. 04
77. 59
75. 61
76. 65
83.19
85. 36

78.08

74,46
62. 71
© 71,48
74.78
82.1%
B0. 592
T7.24

#®2 DOFLURPEANEEXBROTE

W SR R R ERET ]

Ftr FHt iR [t /%

1850 60. & 8.3

1955 285.3 265. 9

1960 1867.1 1665, 6

1965 1223. 0 1138. 5 .4 G.6

1970 1776. 6 1632. 0 20,9 1.3

1975 2380, 3 2113.0 85. 2 3.9

1980 3712.1 3204. 8 229.7 8.2

1985 4670. 4 3911. 5 501. 6 11. 4

1840 6634, 9 4913, 4 1470. 7 22- 4

1995 5400, 0 375%.1 5392. & 47. 0

BEEMFRREN R0 EE R LM ERS
BT —48EMiR, st TRy, et te
ERFEMBAFAEEN. BEZBE, 19 LXK,
BRMEFTOCNFER, L RESTEETRERE
f LELLUEHENRE . BER 20 4L 70 B4 4 EF
BrEeSHFREETSRRAhE ERERDBY
EEEHNRFHRRENER L ER T REFH—
MG E —S&RBEE . AREMREET . EE
| WA (G. ], Davies) FC B E 5 #%155 $(1973
), XM E I T2 ARG BT (M. C. Flemings ) ¥
(BELEIQ1B), E R EMAHIERERX
(B. A. Edunon) F(HM B SE K (1976 )%, X &
EELW . RSB T BE SRR, FHX F
RENDBAFEAFELT AU EWHEND
B iR R TR EEEA W R R
LR, A RETHMME. #FA 80 FLIE,



8 & LS B A B RN BRE AT B2 LR e R Ak, X
HaEREpRER RN HEEANTHRBLUGES
B —dn T Hp) SR R CRE BES M
RESEEE)MNEHPEER TR ANRE
B B T AR AR E R RERET. B
PERGRFRTH AERERRSILHTH S,
MERIERER EEATEERR, SR =4%
BRI R A, AR 5
g HBERE.

RWHAXRFL FEHBELLZH—-THUHBES
BWed REW EESEESTEEEHE. GHE
E BB IER S  FEBMNEFERFREErAE
PR, R HERSEETEYHANBES L. BT E
EREAT R ik WIS, XA LN
FAARMAEL, EFF R ER. FHRGF Hk SRS
WERX,EZRHEL. KX PHERATHIRAHER.
Biesut, IR . EER T T &5 A (B E M) 1 F i
b3, W B BB fR kAT A T R v A
7. HEMEERSEREMA. S @R/, Z28H
B BHAFEEFRRRK. DEAT XA
W, ERKEAREEO RS, S TEERLE
B, THEENKEPEETRRA TSN, T
VAR R & 2 e MK B A P8 R R
BiF EETH. AL ERREAKBARERE,
EHRFOKERESERRERLPEEH O AN
BOENTREEE LR WA L B
HL.EFEN A EH KR ATMESERAES
LR TR RE R R R AR P R
BME MLy, FA#RRMef S BRRERK
AERANEEERH Lk AR EESH RN,
WAL LRSI ETEEEE., (LEHFEHS
18 ),

RAETIEREE KUY ESP MRS ER
HEANEEREO B,

REWHES NTIHRATTHKEE, BER
A — I HFREREREXFR TR E . (O
RS ERRERENEARANEHER. B
REBRIF. B2 . KHF, KERHEHMIH SR
10h, R A1 35 At He st (8] 2= 16h s 2] 5 S5 450 40 10 32 it 44 st
|8 =8h, RNt e B =12h, AEHEREE SR
R A RERSAET AR, LB
EFITEA M 4h s K O B 2 (R Sk ) IR
VLI 2B F71E R m B sk ORI 3IH#) ; B E LA
£ F B4 3 WO B BUHE AT & = goo~11007C,
AMRIE R R R KR R,

()MEREMFANS, CFEMEE. RiEG.E
B PEFFEENRNEHAMENEUSEL. BN
EEF - XERATERE RSN RE. B
T B (R R R R SR, RBRERHNEZE
BTN MK R A FEREBART 200C
IR K R BN T8 T R S &
WEEH LB RN, ML HM KRR E R
R mE, DN RESE AW AN EILEE,
RAEATEZH ML HERE R AR R
R, HENEXHTHERRBERET . EXEE
WEEEXER HER B EESmERIF ML T,
BAGER HEEEH K, - REFEANUZ 54
HFARE, RIBELHT8, RTS8k,
(REEHRE 19

A SR, B RICHERRFHE. 4L
KRG, ERSHAK ke EREE. TRAKES
BHRERCEHFARANEMN, FRMA L ERE.H
PRURER T2 288 FHBN, ERETHK
EREE L e EHEN N EESARERBE
B L. FEEERLAMER 100~200C, BHEE
BELEERLASHNANE . AE HAEDE, b
ERRERE —EHLREN IR EERE
FERMHER WES . REE,

(ORI, HEET EEET i, B
NPKESE A KERERER”. U IW
KHRBERRS ke B LE, W N
KBE AT REREER,

wAd HAEBRKOARMBARKOFBE.&
MERWE KO B HKERUZENERMNETH
FEEAREHESERENTELE., SRR
Pr 455 1 i R 0 L [ 3R, AR LKA AL, ERA
EEREENEELLEE,

B PR TR B v & — e A () A A5 A B 4
TR RN EESZEVREARE. LD T AHERE
A RESEREygay . AT AFRBIRHNE. &
ERWREE. EHARERETEEETSRENHE
BARE-CEEZ EERE ) . R 5HNEERN
R —EEEYRE, FERER AR SR ER
B AR [ Pl ],

HEEHHNESSEE ST, Xt F R
BEMEERENESEMGN TI. TS TEH.BR
W EXERS,FERHSE S E RS B
KW AR RN A KR REEETRES
%, BENNLESNREENTMEERSE F8
B mt, B o] B A A S %
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BER AL REREFEERERLHET
P FR A A T R B ) 0 B S 4 A DY B B AR TR AT
WA TR B SR R R T s Y B A
LB AR S RTHEBRE, B EE AR,
HRE T MBS EH T T BER,

ARPHE PR SER HENNENEE
EOREHGH S BEA LF iR WA RE WM
HEERB WERRH M HESTERZNRAN
MR EREEREAAN SRR, AT RSRNE
EELFPREBAREFHFN, ANEIEPHE
— PR AFH 30min. T — P WA K T ENS 5
REEAER IR R G et 5 £ 768 0 W] A 5 %
WHESR S BT REN, IR, & EFRERE,
—ERAETR EEHRENERRANE., FiiF
MR ER RSN EER . IER EENH
SER 1E . AT 06 00 0 0 BB X 4 e 97K 18 21 3 . i 6 R
B8 [F] B, 4 B B9 1L (0] KR, #1185 18 M 9K Rf
FRAAMREREXZLBENWNE. HTHEFABER™
ERTHERE, F 0 (B RERE) WLELRE
FHEMLUHER B0 dngits . SREXS RS
i Tt B B2 —E A BB TR N
EABEIHIE— BRI R UE. LET
ot — RN R B R, L R E R RN F A
EHB AR P RERAMNERERRS B
EMRERIEE BRAMETHPRAEBEE
BR.FudRHEFHAILENPREEY.XEEH
WML RAMKE. RAEEERE
.

20 WA 70 FRRBREEAEFEA. SR AMA
AKEEEBEY —MFEX. A TFERFERUBER,
VEHEBRBEMETAMEL. BB LFEHEL EL
HRLCENRIRELRSER, FEZ P HEEW
RZ 1907 e FAT P EGE# 2 5153 80. 54

60. 7% . {HMH 204~ 40U M. M HEENEHE
TEE™, B AREFAZERE LE  RefHE
AR, ERE.SEIHE ERENR I —BAFET
RAFEEE L,

BB SEHBHAMNFEHF. FEMNENEL
M. BRREEEMEREREX - m . 2T
FEF/AEELFHE D .

(DTEBISHA B PsME% T URERKE
SR ANK B R R i Sh A L

(HFH—HHHENEEETHERES. SR ITE
e, IR LAY 3 301k K ¥

GIHRENER R S EERREERAE,
BUEMEEN EREER LI — SRR ER
AR I LE BT

(OHEEHEEILE L E N B, AR
BRSNS R E R,

GMHERFRANRPRELE . BPLLEEL
FHBREESBRAPRKN WA i, )
ERRNENGRE RECASRGRPFESTIE . E
Pl foP=meil.

#5450

HR 2 . Rt B, e & Dol i At B, 1980,

B RES GRTEZREE. AET U EY, LT,
1981,

WmERAKEXEZR EESR. AT EEM,. Tt
H,1981,

S R&ES i

zhudingche

BEWE (pouring truck) ETHEflns
HEBITER. $EFLEBALERE®R . P2 F
B.EEBEEHVEESDEEN  EEEE LRER
R REETRBEIMEE. FEEHER . ERMTE

517

[
ih
|
-

160t B EZD-160-DIE W H
1—5 82— HEBRETANM,I-FHEH1 EERXER
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SRR EAR OLED, RERE A7
REEHAREITRD, REEEQRHHEHLSE
0 (L) o 45 M e T 426 B 1 90, 4 20
TR IV A B T s (2 B R R ] B S
R TR, LU I B R s (D

EREANAE. TR KEARKESAANERGRE
AR BRNEE.FEBERSHEN UERR RS
Hf; (OEHeEMEANHBHES2ZRAES. 0
30 P0G hE

FEARFRAGARREIEHRMERE

i

=l

it =1

£ZD-60-1

ZD-120-1

2D-160-1

ZD-200-1

ZD-200-2

B mm

ST /e« b

1435

1435

1435

1435

1435

10

10

FIEZEfTHE /km « h™!

10

10

10

4 ] B8 Bl /o

o

5

5

1400

AT ERDEBEEE/m

50

2X 1300

2x 1300

o0

FE £ AT BE /mm

2690

27RO

2780

100

100

7950

81580

RO ERE B /mm

al?

al?

al?

517

517

EREEER/ mm

FFER (K X B X &)/ mm

650

£50

650

a0

£50

680X 260X B35

HE/t

780 X 2650 X 877

AT X 2650 977

7980 2750 1050

9180 < 2750 1050

#7115

£ 20

FHE/t

&0

£ 24

30

#) 35

120

160

200

200

zhuding shebei

FEE S  (pouring equipment) FEE1E
B mM SR, Ty EERE. EHVMIRE
EHMREH=48. TZRSEEHNME, £45H. H4
FPER. AR . FAEE.AEWS . EHINEEN
AHEERT EEDE A El e, me
M. i IR, B GE A8 . B S 4L RS K A iE ek
L YL, R H S RO L. R BB L, SR
KR ERTHSAT RIS HE R aaEsEr
G EMET N R EHRET G ARES
HEHTE RNEREE K H SR E A e
B R (B  BMmME S B4 SEREH
TESEGREEHEAIEGEM, ERABEEEH
A BB EEAPE R IR & FB R R 3178 8 YL
5830k,
(E FLH)

(& AL

zhupi daoxiangheerci lengque zhuangzhi

BRSNS HRE  (strand guide and

secondary cooling equipment) #EBRTE
TGS BHXVEEREE SRR, b TRAAREHA
ER.BRAHIRN,. BEMNSEET TR,
[B] B B S R K R 2 A G IR R Ak BN R,
ERHS5E . BESHA _REAEEREEXF
FEHNSE #E & FEf, FRGREETEE N &+
SFHAER . ZRE FEHRT BOKRE AW %4
W AMESVBEENETAEER SR AHERIA
YL,

FREGNFER FHFHEF s ST 5
ERTARD S HR.AKBES N BEY RSB
BRBTMUZRE S, SRS £ 5O P/, 8
MEBERRRE CRERFHTISHFNEH. WA D,
WrEN K I ESEERB s TRET —BMHE
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A1

FTREGNGEE AN S KR

1= Fi2- "HAREF, 33— A% 4— A AB AT

KREHETF . AT EEFHSHE.
BREFNEEZTHE HEEERA.HHSS
MESEMLEERER. A THIEREAEHDTE, RSN
REA RV FAHEHERAN . IERTFMLERT
REAWNIC,RMEEHEZFYX. SEEE TR B
HERE . ERFEEREEEERKNE SN . SRR T
SR 2~3 W, RN, X RERAR T Y. R
BEraE, /LA THE -1 BEEN. B YRE
BE.BMEFAMNEEHAFRAER, X EBEERS X
IR NLESFNE FHEHERATEE, ¥HESHE
HHEERE R, REMSERE TH —AEE B
ERHNEBMFTEBHARRETREG , ATLEHKR
R.oAMNEE, WEAYL 40, BRAERX Bt
REH. A EFIEENEEEMIE RSB EE
M TR THAE. AER, GERE . WIEE. S
B AHAKREESHEM. . MESAERTISHE o X
B AR BT IR L W A R M K I I S B Ak
EE[EF,. XR—BERELREE B2 BEEEMR,
BRAREBR 1B 28 %xB., 81THERE 4~7
ART. FTRESZEBREE B FHEAERE,
ATRHRES|GETHEE VN ESTBEEFHESE K
. X — BB ANIE SR, WIS, IR T
EHE, SMHER AL RS S,
H.OAMRERAEEMARETED —IEARER
AR MEFAEANR. 8 2R HAY A QK
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BALMA. BH—VRIAASGEHER REEBEX,
AP EERRY.E2 3y —THREBRNER. FEE
EIEIHBEZT . FEEX —BRPYRS. S AHE
HEEHE, B 1~2 T BERAR, RFFEEF
REBXBR. BTHEELE +~7 BT, SHRER
S5HESREELY, EZBFE T BEEAELE. K
FREFEEZE . SUFAMNREERT2MEH .7
ZBGE TSRS R . KPR AT RIS &K R
2, HE M RLUTIERHE,

—hAEHEE BBEBIEPHISHEBERNA,
B HABE CENMEAR. ENEARBELS
WA KR EERN DR EGEERE, ER B
B, RN, e - KRR
KE. FREFTLS 3~5 T K AREZEFYLT 8~10
X, 7% W 3 3 I, R K 20008 W A AT 302 AT

JoEr Y

TR, 2K HWEE J R e 84
AR, KBRS ESSNANEN T R B
WIR S # H E 457 I AK 1 24k 1 4 0 Y 7K 9% i e
Mk, XFEEKERRVTREBR KFBERAN. %
HERERE., (RL—ANEF40MEMSEaEERA
HAKEATKHEBE KREES A ME R KEFEHR
FIK Rk S,
(r B

zhuzaoo shengtie

WEEE  (castiron)  HPHREHT—
YL IR E ST ERAN RN Fi R bt
SEEUA TER.BE.E2.B.HSIPEALE.FE
HTHHEEREXTEOSIFE L1 BEEF
FRP,

PSSR R L EN S (GBT1S -82)

nE

% 34

¥ 30

¥ 26

# 22

&% 18

¥ 14

234

230

226

L£22

Z18

Z14

X ~FHB R

=3.3

3. 2~3.6

>2.8—~3.2

2.4~2.8

=2.0~2.4

1. 6~2.0

1. 25~L. 6

=20, 50
0, B~ (), O
0. 9~1, 3

=0, 06

=0, 06~ 10
0. 10~0, 20
0. 20~0. 40

=00 40~10, 90

124
2 R
3%

=0.03
=.0. 04

0. 05

0. 04
=.0.05

= 0. 0B

HEEBERESRNSHER. BKEHMENAN

L, JE PR B L B el B B ST 41

*F—HE

TROOBUL, R Fe. L ML RBHFE  XFE
tEmE.ARE O yae . A%yEnE. a0
AR TFHBIN T, REEVIE B AL REE S, &
7K & Tk o B B 2 SRR K R R Bk T T OO K
o, RO %. BOBRLZRENEETUERS
RBEREARR, BEABEERRX A RI#H
K. REHEHTREE. KOFSEFHTHHENL,
EAS B Ti BRI E RS E RIS K

DEBHERESRE — & 18~22 58, TR
MEESBATLERE—Z,L 14 5. B DAMR
NP TEEEGL2. WREHGESHES. e
B EESR. FEEFHERIBENTER,
0. 7% ~0-8UARE,EBARFATHRAARL MH
HwRENEFHEE. BERESEE —REE0.4%
T .AFERE BB, TR T HNE
HEBEMX.FERGiT o o7y BAREH T
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EHEA B KSR HEH TRERER . ERER
HEXRHARRBKEAREADEREMBELNNIE. FE
g ERE SRR EERT. BAEHREREER
FELEER, BRI S AR, BTEK M, X
HFHETHAF., AAEFEEHEPRTFERN
A BLIMESER TR, XM THENIERERF.
PEHELSEINITER. S HETE.ITHER
Bt F N ER, BAERER PR ER LR
FELEXRRIEHE SN R,

HEEEATH s HEE £ H% BHER L
e 12 g A, 18 Al B E B B 08 St E #
b A =G, 2ot w0 ERFRBMY
ERFHNRBFHE . AERITENBEEEBRR.T
FHETHE G RERF . HEEREHENTAM
IR SHESE.

(KA

zhuangu zhishu he kangmo zhishu

FEERAMBE#N (tumbler index and
abrasion index) s ol By gl
FHHEEEYBEERS. EFERLEERE—
i REHHATEDME G, & — e Ea i S,
MEEETRHS D EREAF ESERRETHRR
EERENAMGHHBEENEES. & hH (EHEsS
T OHRATERH. 8. . EPREPFAGHAT
RSP EE AT — SR E
P B AR R AT 5mm) M T S P IR B S
FESHFBZR, L8 e b f o, FHitst =14
FH SRR RO ER. HEEETREREERE
i B HL LA B A A B

BEFE MHASTIERERANSRTEREL
T JLFb,

(DEBIREASO ik, Bt EART 1985
TR 1S03271—1985 $#GRR ik, HoArERH
¢1000mm X 500mm M E B N R A 50mm ##E
R DA Es F il 40~25mm, 25~ 16mm, 16~
10mm 3 2 ¥ P AR (BRAA & i e B B 20 40~
6. 3mm), iX # B 15kg, BL 25r/min B9 % 3 JE ¥ 200
¥OLEEXT 6. 3mm BN KRBT 28
BLHLDT o.omm BEFBE >SN EIEL.
E—THRESTHAESHFENRE . ARTFMAHE
. HAERES . REREN. AR ERNE . ER
TERHF .
(2XEE A B M (Micum) Ak, £ H $1000mm X
1000mm FEE . P E I 4 B F 100mm, 50°EBI R 5
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it Had

ERE MR

A1 #HanfEsRtrEE

REEAMERR, RERE A0~ 10mm (KA 25~
10mm) , ABGRFE R 50ke, A 250 /min B33 BEFE 100
HREGEURT 10mm MR ET % 1E Ve
LN F 2. 5mm BB RBE S EESRERE.

(DHEEMHEZR S ASTM) K&, £H
¢914rmm X 457mm($36in >} 1 8in) ¥, TR Bl R B B
# % 50.8mm, K FERE K 50.8~19. lmm, 19, 1 ~
12.7mm, 12.7 ~ 9.5mm 3 H (A T X 38.1 ~
6. 35mm), i FEE 11. kg i FE L 25r/min M) FEH 1E
B P IET 200 B LIRS KT 6. 35mm R AR B
BaEE SRR, LN 0.595mm KR IRET
5Bl R

(ODHETHHEJIS) L., EH #514mm X
457mm FHLE LR A, S Y S0mm, Bl 25r /min #]
FOUREFE 200 F A BRI BERE B A S0~ 10mm (R T
HEREERRNT som) i EE 23k, UWBE B AT
L1omm ¥ EWEB T L EAT H KT 5mm B E
REFEIEELLLUAT 0. omm BR YR E & S ¥ E R
EHY.

(FRE(veum L, 1977 B AT B
) FE. ¥ 1000mm X 600mm ¥ ¥, 3 B E 250mm
B R R L. 120°BIRg 2y ST AR . R E 150 ~
25mm, A FE ] 20kg R FEFEF A LL 25 /min B EE
WEFE 100 85, AT smm R MR BE S BIE N
BIE%. 1977 FRIE AN ETHMSEEF AR
HE 3 e B #E B 20 61000mm X 500mm , 1 B Y
50~ 10mm, i B 15kg, 2l 25r/min A9 HJEFE 200
HLUEERTF omm MEMRBRE S EIEREE
*.

(OH)FEERFEN R, FTEERTHE GB8205—
87T HE I BT HRATHEEEEMNE F:. B
$1000mm X 500mm #F¥E 8 , i{FER B i 40~25mm, 25



~16mm,16~10mm 3 FFHLFRE KA E B 15kg, M
25r/min WHEERANRER 200 %, LB XT
6.3mm WA R T A RELERER . LT
0. 5mm BB H B A2 EAELTERST. 1988 F0)
B E 8§ AR (YB421— T S B BRI
FiEAEFMEAE.

EMHERRBTEARANR. 8 FENERE
MRERTFMEEXEE 2. EISOBENTER
HEEMAEARTGESERFMETR X —FEEH
R ELEHMBRE.

g

5 & 2 & 8

=

H B3 YBJIS ASTMMICOMP%
58 28y

1 1 | | | I | [ 1 |
10 20 30 40 350 60 30 80 90 100
SO F KRB (+6.3mm V%

Mz ISO%#FAESEEEEHHEZE

#efEd B 1SO3271 1975 K& GBB209—&7
EXTEVO RSV ARAY HEEERRETIEN
ME  BEMRREU R EFEL TSR,

(DEREEFR . BT AT NS T S HE
AT Ll RE 5HEN FRLENFESN TR
BeA L DReE . R BUFEHLEUGER EN T UL E &
g 75 T A B S B A N R R D AR R,
T A7 Uk o, 7 B A o thd e a7 G =5 — i AL
= Bk T N 4 1 T T B2 P T T % Ab BB B LS
PR, BUEERTR] L 15min BREE —W, SR HUEE 15kg,
2h ILHOHE 8 (Y 120kg I OB HETHAR . B
B8 15min BURE — 3K, SR 3K BUBE 8kg, ¢h JEHUEE 16 £}
£ 120kg. KRR . EHE R
R BRI R N B bR, BWET AR
VAR 40~ 10mm WE 27 60kg KL b, 3X
# LR Y AE 40mm . 25mm. 16mm #1 10mm 4 FTH 2,
ISR 40~25mm, 25~ 16mm 16~ 10mm 3 PRE
Bl gl G E =AM R T o HERH L
B, BREATIREMNHEST 40mm. 10mm BB R4, B 40

~10mm BHEEARBRB. ARG EE
4h AT EERE, USSR E.

ORERF. AREBEFLE 3,- -BATEBXR
RENRKE.BHEHEMREAERER 15kg
0. IEkE,ﬁﬁﬁﬁhﬁt#m 40 ~ Z2bmm, 25~ 16mm. 16 ~
10mm 3 BT L RARBIMTE . SEEARES M
251/min+ 1r/min ¥ #FE 3 200 F. R EREEEH
WLy 6. smm MM B R FLHHETHS L+
6. 3mm BRMHBESHELNHERE L EARA
mT.

r-:ﬁ ]
{ muxmr:%

AP T AEEIER, W (B 2 B/ E Y me S A B
R kgm NS 6. Imm RA TS EE. ke,
ARSEARERRANHSER L B THOREZ 2R

BT Loy KT HENFEMHRE. '

HEERRRAE
!
05+ S CHTHAHETR
1
= v
1 !

140 Omm#*a 0 Ommi§ 2 1140.0mm . 25.0mm, | 6.0mm 10 0mm
+40.0mm .~ 10.Ommaf 4 ¥, & F-+40.0mm, — 10.0mm ¥ 4

| !
¥y — 40 Omm-—~10.0mm I 4 [BR-40 Omim -1 0.0men i B 2D 60k g
% > 60kgh) I i

Fid 2T AR B A1 5kg+ 015k 400

A mm~25.0mm,~ 25.0mm ~6,0mm, |
ﬁ%igiﬂ_]jfsg —-16.0mm~ 10.0mm =& E i
PRCAE,

i !
1
AR A it iR

1
EH® H25rmin F ¥ 2000
!
AP P (A A
}
16, Imm A Smmik

f
B8 E+6.3mm —6.3mm-0.5mm
—0.5mm 3 # 4, %R IR K AT
A FHE A 0

t

LSRN 7 AN AR
2 i

1
EEERER

H3 HEREIFN
733



~2mm B & R P REF— K RS TSa SER
Fa® SMNHEST .smm ERBRMREH M4, AT
0. 5mm WEMABRE T BIENHBRY. HiFHLR

PARESE P T N S K A FAL U EAH R
RETE MR BE KOS H T RAER. XHIR
#1E (pneumatic process), SRR EHIERASEH
(DRAR B ESEFAFR AN ZENIR,SES

mF.

Bk PREREERRGLLRSE, F Y RERR,
ATl O P AR, MR L 5 (2) BUSH TR K L B Y

it &Ho~30%: (DMTERIBHEHHN, REAHDE
P A BPUBRE 00 B 2 SR Y some HRBE s 0L R R G AL 2230 R TSP AN B0 0, (OB 80 2R 7=
MF 6. 3mm~0. Smm REHHHIER kg. RIS & 8 % SR 6 4 A B HUE LA, 4 R T4

(F %K) B e 7o 3 FE O D TN A 7 5 (O e ) 2k P gy o
W, HFRAELESE. T EEMER & 3
HABERHMAFTRARA EAAE RSP HRER
zhuanlu liangang ).
I  (converter steel making) En]
E P HREAES
P Stk WAF PP R
Mg 2y B | mE R e
e ay 2 it e s
B R 25 mox Mt e R
o A B B 1P o B o R W me ey LT R
AR AL 7 ik "t e e T DI At
AT K Tk st Eg%ﬁ;ﬁ;@ﬁi RE
B R AP S T B W gg%ﬁ;ﬂ;ﬁfﬁ" RE
TR 57 S 4 B 2 BT+ Ar.CO2 Nz | B+ W ﬁggﬁ;g;@ﬁf*ﬁﬁ
Kal-Do $65* 1 B W% i AR ARMARSE
AOD fiffi i 8 D 24 K Wt
CHES
zhuonlu liangang cheijian mAE.ATEIERFIFAOME TR, 10 ER —
¥ PikIER  (converter sieelplant) i RATHEZABEMEAR BEEMIFSCESAES

HEFE P 19 45 WOMR IR B9 K N e 8% B B HE 4 42 B IR 4%
BH EEAEROBBREBNE A ZH . FLEEH
G, BYPARMEER, HRKBRE, B R P
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BrEEpM BEEHIP T THRERHEELE LE
S8R REE LA REMEN. REHPTHE
% . FTREMFGFTREP 0. T HER
Fo 38 3 P U EEYE L B — B K, B —m i SR
FA.BEPTERAE 2 BRI B HyH 1 BR
2 EEHTwE,. B 1 BN TRERS.

#yn —RTECREEEANREE B, BI§
T Bk, R e] DU H AR B R B A .
AP B BRI FTRAFLATREARR
8. HPEBERE N 10~1m, BERRTHE.E
. BFREEAFSA.EERFREEEHGHTE.

ERpE EBEEBENEEEDE, -2EKEEH
EE A RESA: —REMERYFEMSE. XM
HPREEP. ANFERESLBHEHERNER
R R RS R HE A B P HEAT OB
HE—RERABES AT .BARBEELAY
e T £ B AR FEINE . RGN E RN 75,
KRR RIREEMERAETSH . RS REEEP
HERKXAMFERGBREBRHOFRTNS, — 4% 21
~27m, 24 K AL BT DAY, WL FERE D O] E R
B T

BHEE —ROEEZEREMBTSER,SE 12175
aRE AR B CEREE S EHIIEEEE

HAFITTHIEEEEER BETEARBTRH
BREBEN HeESEREESEl g, HauH,
HREEEELETT BRSNS, HEBMHER, SHh
ERK.EZHENR.SERAE. MNESTRETS
SEREIIARENE .  FERETNEIRL K. E
BMEBRSE MR, . FERKEEAEAHEH,
i, E RN ET SRS RS,

MESSHHNNER. BPERREERH2E
HRARSEHFA AT EBFIAGERARAAE,
HEANEHARAUNFTERTFEAR. i T
BEEEHER, - NEEHELXT 2im. B EEEHE
X, —REH 24,27 & 30m,

WEEERE LEPHEKEFTRENREE S
B, M e W ERETTENCEZRA LT —REGEH
17, (HEEE S oh Mk W E R R & U R %
FiEMERL. BN TENRFESE 2 MR LB IHENE
ERE, AEMGRENRESEM R EED
RH*RKE4HE. Réth k0l faeps, e h
BEAZZEHE . Malk 8B R HKMNTEEE
AL EERLE. N T BEAEEGe R S RE
AR WARGEES (RO IARIHTHAK
Haf iR

R
—

]l | |
A 0 oy 1
b on oo MENAT
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|

# 1 "
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A AR Ll
i ~ =k b
i PFH 18]
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E4500

SHMK, AEEEEE 13T
(REZ @& #)

zhuanlu liangang zhangdian kongzhi

Pk fx S
control of converter steelmaking)

T4 2 B B A HEAT RS fR] L LLAR
IERKBEMRIEREERENTAE

(end point

14500

A 5840
2340 '
li 0 -

ra

== nrlr TIT

ROMIEER, BEBHEYRKEHIFE,
(gLl 7000 C1)AHIBR A B A7 3470 57 45 40 W B R By
HRSE OB R S R T
TR ER 7 () R R T

L P

Ilﬂ""f'*i‘?

e ——

R
Mz REGABEFIETLENEE

Yzl RERPFEAREARFEBERY
K. EENFENLHE, - BRREBUTFILAY
AP TERABEZ8 3 BRETH S
B REEBDEMSHERNN,. BFEEEE T EH
FYEFEEFEY; (O TEKZE P NS, o
& THEARBER.SITKERNG  BEEIEPEESE
EERF G (O TEEFEERETESEE R
37, FEK 4P B R AT TR E S0 O L A o I B K oA
MAREERN., BAESANETTmEHEAREEHR
B EREFRERN BN, EXSEBTERNES
GIF:%

HRFRERPHE FHPHERHEEEFESD. &8
BB T +HIRER AR RS L. &M
EMREEEMEESBNLENE WS ERE. &
Sfins L, s B BhE fLERE L R K S5H
H(GE ) kBB EwN  HE R L Z2EH
A, BUHXBARPERNYHERTE 1 FIE 2 .
(R B 5T 58 14 T

HFEFRNYRETE HPHHEERE—DE
ERPE HERKENER NEBEEFLENREE
TKBER Bl MR R R R R, XBER
DA B AT KR EA, AR TEENS
WREHESF LS A #ETHTE,
R LS R R R R ARSI, I 4 aE
RE QNS 0, HE s FEN R E
HEITOHE R, TSR EEFEERERL. Fin,
ERUZPERF 4 M EPPE RENESH5H
PR R T S A0 B R E B K
MR, BT BT — MO . 24h IR 27 1M
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& 1P AP ST 4 0k B8 B ROF) 2 4T
(A5 60 5 9 A% 31 F 40 38 S G D AR 55
WK A EE, SRR R
RIS B EE & SR
FXFREHRNAETR EREEE AR ENRY
m W FHEE EAMEERFHEN L ZRETRES R
BRI MNP R SRR S ET 4N A
T B S BRI WM. WRIRR MR RSN
.

ATEH BHESBHE ATHRINEAAE
£ i F e BRI 2 R R B 3R B . AR
AIX 07 ik B fe PP 2t el £ 4, B o 1 B 1
REFNESR. FEXGENE FUBE KRR
R, W RFETA T o 455 il 4 45 B A )BT P i B A 4
]

Hopplr (DEXE. WPIUEERBELPHEE
B RE CO SEEP O 5= R REE R
KIGHBE . RE YRR IERETR. (DOFX
EHURP 0P SAFHN ER/DRBZREL, &
SRR R R B KIETE AR, B 5 b
BB WE. —HEF KBRS ZHXNRE. 3)
R SRR () 0 R oMY R e R ST — 2 L B
R AT PR B OV KRR AR S AR A BRI
HREAEARN, RESHERTIBNEARR —C
B, Wi — AR AR AR RN EL AR R, B
AR LU A R R A E R A SR EE . &
THPHRERTREEAR FUR RO SR KA.
KFHEEEZH.

B o 4
BIERE.BREAA A BAEREME B, R XE
EHTMRE ARG, Ol KIEERER L, W
T R LLH A AR A KR R A K8
WEBEERE . ORPEHE, PSR ETET

(DIKIEHEN. FRBES.PFOX



A MEAINETESEF FURBEEEMA. K
3 BAFENFRKER, SRR EERAKE
B nREFRAET AKERLE, BEH. O
AHLP R K, 5 IR W) 12, 9 FD 9 0K R BE 6 . o] R b
FT R RS B 2 IR R MR KB G
. (3D A WEAE v 417K 18 BE 0 . AR AP IR, SRR ff
T, DR AKH R —EN , MRRMKHEOSH O
MREEZNEBRREES SN XR BEXRK
Hir Mo VR A UL U SR Rl BE A L (4O BRI
A B R AR I R 2R M & Bl
(A) py LA MR AT R S X B ORI . GO iR
oL X, AP FENAR . FHXBY, #rR
BEw ; INJCH i L A8 P AR G 2 W Fon
PR EORAHENERE. BPFEEEREREA
e R o RN 1S E IR .

Bael A E TR SR Q8 B3
LR E R R RAR AR AR ) B S E R
MAEROEE. RHGEF asEnREEHDEL
FH AR A A B W Z AT R %
PUOKA S E MR, # Z X DIECE M B, s 3

BRf. c0 EAFHRE 70 FRMHNRE A THES

PRy R BRI . XA AT,
SRR GO R B 2 Fh) 31 S o 8 50 & Rog
AR, R E T & RO, ik )
THREVSEAESHEHATHFM T EZETES. HEd
&4 BB B R R AT 2 W B .

SR B B R E 30 F R E L TR LR
FE R RS SARK SR ENREN &P E,
ATERZ—BR, XREHGRE=TIBNEY B
HFT. MR EH BRSPS B R Mk T
BAFIE M O, o T By B S i [0 R S R 5% 1
o, AR ST, 30 3 B A
SEHHERIHERS ESEWE ERADRENK
I, A B E e A P L sok B, BERMAIMT
iA1= B shib k.

BAed HERBEmpyEHS &SR E
MAEREA B YR SEREREONFR UWES
FRETED L RIBREX G EFBEXSHRE, M AR

Bir (RE#)

r=f{'x|-|‘x2. ""rxl'l:'

H1l BISEREELE

HHATHHFERANER BN B FEHE X
Hf IR S e AR, 345 LU TT o bk FERUER T B o
FTAEMFE R BEM U EER . H 1A EEH
MRBE P EY - ERR AR PHEHES
RN BIEZBON iy apeme- »Zns FEHE B Fﬁﬁﬁl
(ERB.BRES Y. A FHEFFARNBE RN,
AE BiRE
Y=FCxivazyroerersan)

MEHARMEERFEER KRB ESEH R f
MIERX. BvBSRENIE—FREREDE-T&m
HPEIT R . BYUE T TELIATENANE
HE. AKB. GEERE, FATHEASER VY RYL
o IR Wt fL 4 7E 6 O SRR S BO IE 5 — b
RiEEPEE T “BE7, FEREPHEN, LK
ABBRAHUTRARTRHEO T EHANER Y
B.Hzhenfl, ZTHEFETFEN E #8
R BENTRARIER, 5T s 5 A
Wt A LR ERET LS BE R BTN PR
RS, HHEAATRAEHE, X RFHEE
. EREXUOPBETFEE TN YEEE b BT H
SR RR A FER 2R K RN
FhEREEIREABELETHEGHE, SHEHIE
LRBANSRATRBTHE. £ KSHTHE
g EERBERDPHAEAR. A2 ERSREAN T L
ez,

HAEH NERGREIRPEBESBIELY
BRI SR LRGN RSB, AT B3
MR AFERN SRENRENEAR, EHRETE
TR LABR, (DEFESTRMERHFER,.H
BRAEAREBAERBRAIREREFITHEE CORE
T A B R B AR ot #E LI {088 T 085 e Y i R Cdm Wl
B R 0 B/ o 3 PR HIE DA & R O i R B ] i )
B HAR GBI T St F a8 R S &/
AL 2o o Sk R ) U B R R e T Y R R, LU
e mERAE.

EEXBHEEIGERAERT.(DESKRN
B il 0 B S2H R B UM B W BT R A B T b
H,HUREEENPETEREAMERE, MUBREYE
BB A EUE B A TR R BT L (2)
AR I, TRY O R R o S K ek
0, K b o R O, P A BRI R, 2
B B AR iR EA SR PR TR EE R . GO T
S HAMEREENEIETEERBIFEE &
EeRMPHERNNEPLERE PR RS
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FEERTEIMEE, G EMIrE. HREHRI T
THHEREFERRESRRIE . PFRIZLE
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BER#EE. ARgRATRESENHEMGE
AEYAER EHRREMNAGNEEREEIITTE
kK

738

HPTHE REMNH
C=1% +0.04%
C=0.5% +0.02%
C=0.1% +0.01%

MmE s iR, Sk BEAENEEa P HIRES
UK CRIEISELSO HAT . RIS kSR o
H 5 B A BLTE (00 HE 2% ) . 30 B SR B B0 DU IE L
o, R R R R A 2 94 HIR] B IE ORI TH
R HRIE , B 2 75 T AR A, 20 54 o 4 1 I AR BT
A BBAR A, B A X AMEE AUt /] E R AR, T H
AR A RIER  5IR AN S 80 MR ALl 3h &
ER B R RSN Oy ER  RERMERER,
HITEHEMBE. H4RIANEEHE TIHRMFLTE.

RET
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Bl iR FETEH

RERHANARKRTER MWAHIEPHSH
MEASERAL T EEFVARR . (DFEARES TR
RoRHE R, AT R S B O E RN SHS
W, gL BAERER: ORHEIE L EHER
FiZ fy R ¥E B TE B B, BT R A s B B ] 5 (4) Ok
ot o] 2ot 6% K B A T A TE 5 (5) Mt 3 AR
THH L B 5 Ah RO N LUJS P B FE AT T 2R R
(6 7 Ay b SCHEE M 0 AP SOA DR B

5 B 0 R e RS BRI, BILE L T R
BHEMAEESTIERIERELEFT —ERENPH
Fi e B S BSOS ) B RO B R R
Bk R B SR AR, B AP RER RS LE
RRRXAEHEENESE PR TLERE
S 0 HE 2 E AR b B A 26k T R R ST BRI
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A BRA R EMAANTERN, SRS ERMBE
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(HAF NBL)

zhuanliu luchen

PP ¥E  (converter lining) R4S EPFE
WBRATR KR, SN EERR IR
MBS kTR %A MRS A HANAS. BERp
SRR RS ENERE AR, B S
SRR AT MK SR SRR .

FHAR GRS ERE SPedeiand
KB WK T STZ ERIESTrREE
SRR BB SRR, R R &R
s B SRR HITERER. A e
B R RO B KPR, AT FE @ o B T S PR A A
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B
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]

WA K S EER MO #1 C0. BEBRE
AN FARER=Za. B E =N SR . 84
REBRTRBESRANEA. FRARM MO &
B R 2800C, RIDTE ML XHE ., O =0 RAES
B CaO 1 MgO A A4 &% 0 B 4K, 3 K & 2500, ¥
WA NEEE. RROEZEN MO S RIELA
ZAN.HETHRA. AXREENREEER. B
FUATEEERTHZ G MgO S RWR Y. Fet
AW AR RSMBEARTEZAEBEYNH
Cal S RTLIERE A BN AR ANER, &
Tt MgO/CaO T 80/20 EEH BT R, FrEiétg
CZAREEREP PR RN,

REAR K AEGOTH B, URAaRY
E e KA W IR SRR
pab A INOE: BTk ke R ISR L E R AN YicE
Pl AMEREMBZE&PMA 10%5~20% 1
R EEMATMgOMC RS IR XER.FEAR
BEX.IHRAEF . ur B EmesrE., BAdhm
A—ZREARSES0XHARARABEAED
(REA=ADP . FAMEHESSESAEZEL
HA  AREMASH SN . AT ITEA
o R T 4 TR AR R BT L Y R B LR — B i AR
A B R IE B ARG, B 20 B 70 SERRLL
X, EHPAY T HRRUNEL. RO RSN
PR LA AR A A ROR, SRS,
HB G LR,

HoANAHEDEE CaD, BB K MRTHE,
REAFERS NTHIEBZAGRK, H XKWL
ANITMRE, B P IRBTEL 2%, AT E R
RS BRI, TR0 W 5 & 0 75 3R 70 3¢ % o0 3R P A
B, R P MR 5L ER, SR SR
EFEEPRY. IEERTIREMNESK~6%. B
BEERLF LRESWARE . ERTF—BRHES
A, T LA 8L Br 0 B ke @k

FaENTEXAMHAEE BPHEHEAMSM
WHHE L . MP R . AKABRTHB. KABRX
TETHRERBREERPP AR EM, RE KA
BRI R R, kARSI HERBR
BTN MR . KABTEH 1~2 4, TH
BEHEELAABRKBE. ERH—-TPREKRE
B IRBEMUEAAZzABRHBHCANS. H&GH
A AR SR A T B4 1 ey, ZEbhig = R A
LM mMTHERTEE.FARAFRRREOHR K
HERRGIEER), REAXABRNSE"H R
HUNR AR, . BrSBa R AR NS
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2% RIS B . P W R R B U R R LA A
WX TR HRE PR EETY, TR
TR, TEBHEREMURKABRKERE HIXH
R B2 0 T3 L /S R BT R A

AR

—RE iR ﬁ‘,lﬁﬁ!ﬁ

DL LA TTISTTTLEE FFF i BN

2 Mt
NN
/////,?Zﬁf/////\b\\\\?\\
77 NN
_W AN

kodoip

5/7///////77/////%//’
0

e R T N A

HPEEFHARAE

WP — B A R e B L, R R e
18 5 BT DA 3E R A R W AR St ) 4m i 28 Fn B Sl 34z A
nFEMEADRBENSEA S E R, ZERME K
RS AR ERN S SRR, MmO
MRS CHAEHARERKS. Ye8frT
2R B AWK B8 L R R 3R 8 b A
BT EAHE . X EEE R RREE R
AT REASR R AREEM R AN FER
AHEP R ERGESWP HENETPREE
BRI RENE /N REF T A, X T H
ENGELET  PE Yl TR p R A
WA BEES P FRNRSERMEA
7], R8P r ik Ba S R A, E S -
RIFRIME .

PHERSMES PHREAHERUTSR
B, HEEE.HFUFZFHAHNHE,

(DAERM . Pl X AR AR
. WIFEFETS . WA R SR AE L E R
EEY Tl A2 4 8P A 0 R 0 A B 4 R 3R S AL Bk d R R
HERERK. BFHFENS .. F BR8P HrEs
THAE AR R, PR W K AL Y 2R R SiO; + ALO, +
Fe, O, BE L0, A AR BRI R sEme ik el 8
BRI OB, X EERSYEE S E SR B E
AL SR R A TR, G a6 7% R %
AN IRRE B RN, SHLEL HSEEAT
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MEFAUESARA . EFEAREHE &% . —H
HoAaEY, FEDO & CaO I ,CaO ik 2
BEEHAFMFEEE UL EER. EREAE
AT FEAERGHFERET CaO, THAEPILE
#heEh, EHERB AHEREHAE,SO. +
AlQOs+Fe,Oy W FE 2% ~3% LT ,MgO AT 75%
~85% . NP PRI A &, X F A SR il e
BHEARECEERAREEEE.

()R AR il i E K R EEP 2
BRAEDPVBERE), LF AR B/ AR
MY TR, B E, BiNClO
IR A s R At R R . A FE R R
HEERBARBRERMNBER. BREFHFBIR
SR, H A TR RRENE. A GEHRER ST
HAHEEF HE R E S E, g iE
BHhhAEE,

(3O HL0 BE 0, 2% B 0 1 kK B i 4P % 4 R K Y b
#r 1 SEHRAE SR E R RER RS R X
B R LR B RIGE R FO R RIRE B R,
MR FEHREHARE  RRENERSE . 58
BRENTHFEGHBEAEF X, #EY SE LR
SRECH A,

B2 . EREHIPHEN AR AHE T EEE
CE =iy SO o < e R e
MEHTZHE .0 S aEERA . SR
HEDT MO BEREY U . MABBA-G O HES
F i, Rl T w130, B MO
HERENE 3%~4%, FEIT R MgO 7 T &
PLMAKENHE HREEFHTRETEE—BS
MgO #E . EEFPHIER. AzGEEXEFPH
A MRE LE, B INER SRR RN 8 5 6 o, 35 b fr
PR & A B R B 8 o S B ok A
AP Ao o P B T

BAREMPEEHESWPER, HEE2NER
AR R AT R A AR E R R .
A FT Ak g OE B . m b B RV . WA F R E TR,
T IR . KR MR B ARt 0 e B T
MY 2 HEE.

(3 FEHA=)

Zhuaniu paomozha

HIPRERE doamed slag in converter steel-
making process) &P KRR GER G, Y
HEF BN R ERES PR SRR,
HErEEE. FEBREE X AN TP E



RLTEAY, 5 NG B P R % 0 TR TR TR K 4P IR S 2
L ESHH.CO SRS &R, P B HE LR
RURE . B R R & B /DR AR B IR 2R
B R IR LR R MR AR B SR
—HHALERS  MARLERHE —HHRKERST
B AR AN . TR IR o R R A 0L e
HERHE L E . EETERFRELE-FRE S
R EREEFR T FEMAR LR NR R
FETFPEY. BAGENRELHPERTKE S
EEEARNZ - IEW B R e D B 4R
TRBR 2,

g R AL AR LB &R BT A
iR, ENSESHRDE. L LR M FHRE
HPENE MBS ABIRE. U,
BEHESHHEMNEEE FeO, T EE BB IK N H
fEH L HREIHRN CO SHMHFENPRE P VHAEEE
MEERE AR A, WO P, o T e R B 33
AT, P ETSERRE. LRERKENHEE, BT
E2 2R B 05 757 0 9 R v B O S A M R G R K
B ST — B OB DT MR R R AT A A TR
i 37 2 8 o B 0 R B RIGE T R BRI . P
HRAESSEL R EERFRERREE S FoE
PRERZE.FARMRSRERSER . K5
LEY 3 s B B W G = {: o o7 S v 1 R g i b e IR B S
B e FESIE S O B A0 WY R, 18 D uk 4R, R A 4P
Forar, MR kA P ERREEBERRE, &
TIB T 2 HEA WA [a) , BRI 2 TR WY 60 0 70 I
R RHIRE P, R, AR ER RS,
WFRHEENEREAEANE TTEHE SR ERES
Co N Y At ] Y W s o
W, ARAE R e BN E, — R are kT
RIRRAL I B . B R, SR8 . w0 3R
0, 4P H P R B TR TR 3L IR 3 4 R R, S0 N A P
g,

(#Em EHR

zhuanlu tifan
YR (extracting vanadium from hot

metal by converter) FHREKGEH AT
PREDPHHELRTAESEHENRARRTE,
ERARZEARAUTZFE ZRAN—FHEEN
TL.EREE DUEIEM U, il R

R IR, R AT R IR LR SRR
E—il  mEAEP V.0, B, T E8EH .
BEENEERESAGAEE N, EHERERE.N

. e e
o it

BEREATREL AFAERBEEN T ANE, B
ARIEF A B EMEERAR SEAREPFH
R, R VO, MR, SORKENER
ey, — BT RN, P MERHE,ENEE
AR EARE, Kk CTIRB A TRy B M
HRAAE. EN— R LZREIARKEARFN,
AL R BT T B B B E W AR
AR AR B YA P RS h FHERETRA
FHPARAETESTREP LZ AUEKEPTZ.
ZEREHMR T EERRER. (WA

WATRGELT  RAERR  RAMRHE  EAURRED

A~ ] B A #4514

WMk EVENTY SHEKBEY
1ROCER EAPTH,.AXEETHPTFHEHEY LT
AENEZAERRA, BFERTURESME N 0.7
~1.5m, AWEIHTEREER. GHBEEH
7 1350~1420C, FEEMA B #H SRS &3 W
(A B2 R A AR 204 ~302) . 8 (MA R
B)ARNGEKN 5U~7T%) ;s REHE By 8~
2min, F P AWK TF 0. 04987, N B E #1485t )
Wk DAPRIE A A S AL E B IR B WA (r L Rk T
HEEEEREPEINEE TSR WHEAHRES,
BV M, o B B R E R —
BlP ORBUR E F T RA R S R R RE
BHEH . e, PHEHERSL A8 1200 7
PRV EER 0 30 FPRAEN,NHKETES
AT 100t ¥ 4P 440 56 15 S5 40 SR F) AL B TRL K % B4
MITZHTE™, (REEENS 75

FARRKEFRITY HSEPEHWHETR
WA (S R AR IR e A
NEAEW IR ES . 15N E K # T 1300~
H00C . JBIMA KB HM . MA B 25~ 30kg /1, i
BEEHNS Y 3m'/min » 67, EAMEIST B K 3~
3.5min 5 4~6min, WL MFSRWEER, w5
R R E RN 96. 4% AW B R T s0),
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Zhugn - 98

WEREN, EXERERRI WZIRAARF.H
AR L. PEOEILAKL AT « BPERE
[, L AR BB 300kg B R AIR IR BT R
S I R HEH RS 100 FPEELA M,
EEMEEPRATY. 20 L s0FRHEE
ERTEKEAUGFE. PR EIPENEEANE
R HRAP A SRR ESES BKEAR.
FR A B ESEMRErEAEMTNERS

N, T2 REEREE NERBE HAME M
B SyRMA ALK 10% ~20% &), XTI
EHEREREPRYLE - EHAMABMEE
KB BHECEL D ETREIEPRA
LEAE,

GREHE SRHBEPEATEHEEBRMTEN
AR,

ABBRNTERRBEEG O FRISEK, HEHHHES)

 GREENS Y, Wk 4 l
A R E e _ Sz%mfﬁ Gl "PY
| c y i Si 0 Vy05) (TFe)| 4 /C
R ot AT | o | 52{1@&(&3% $| 15 |a02 ssmss | <00 | 1
BREMZELHE 120t 48,5 L E e f;.‘? 3‘_—3.‘?; ( %ﬁ% ng 78.6 | <1400 20
s 0. 41~ 0 ?i Bmu_;
B FIEF R Elﬁm AR _,54:]3.3 3. 02D, 34 ”'zﬂTé 16~ 1939~47 90~92 [1350~~1400 15~23
1
: 1. 0 0 0.4 =5, 100~
XL e IRMUFER T T —oq 418 30 | 90 | <1400 \som
EEHEHEELEERE (0.0 B ER S 4?‘5:6 g: g:’ E: ;Z 22 ! 35 | BO~05 {1330~1400 15~ 20
— | |
BB ETIIN 10 MRy |2l | 2t (0B84, oo ad 95 [300~140d 15~17. 5
3.3~3.5 0. <. 1
. 4,5 0. 55 (. 5 =R, 100~
SEEERR 20t EHRMER 5575 o o4 —o.1 13~%3~421 8688 | <1400 L50m
(R FM)
zhuanlu yang 8 4 49
¥ IrdA®™  (converter fume and dust) ¥4 B 4 u
WL EPHELEARE, CRPFEABLHRS 0 BRLrs T
., PEHNEERSR COMIFEEH RS co, B Fey0y| Fel) [FepO:] Mn() | 5i0; | MgO | Ca(d
MR AT H A AR A ApRE | 2.2 |67.16016.2 | 0.74 | 3.64 | 0.39 | 5. 04
PEFMBL RS EWHRRG CO%Y, v
CO;10%  N23. 520,00, 5% B B #1400~ 1600°C .1 PR | 0.4 | 2.3 |92.0(1.60 | 0.B0 L3 1. 80
i [

L HFRAE 80~150g/m®* MEHB Y RE MDY 10~
20pm, HAMPE ETSHE., ASHBERE . &F
MUMA. SREIFEHRMP S P CO WmeEH
e, BB RAHREAE T ES B R E RS
KEP, &M ATERTES L, HMEH B L8 R
BEVHRAY  WREHH SR, Bk, o8
L E R B R LHFME.
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WRFTA HPERGRETETREERRR
B EREEESFTARCOMPA L OS5
AHZSBRE EREANRE EABRES.AHE
rehBRE BNt BB T £, K8
ERAHBEIHEMENBRS RGN BTES
(BFAENP OREEMBEHY LS, ®BSH



HORASESERETARBEHRERLTHE
), S # ik M B RET AR, 1L F]
H. &R 5REEMAL, HESELC BERK. S LiF
HERBRAD G HA RE S B TRESERR FUELES
WEEK.GTEk.

20 HH4D 60~ 70 AR, FBENIMH M. F 3
HAMEETLPEIRA. —FHEHEN OG #,—
MR EN CAFL 3%, B — R EM Krupp ¥:.3 #h
HEfREERHNEFEERS. OGERMIGIHREE,
CAFL ¥R AXARBIEE; Krupp BN RN E
AR BHESUESRERIFRA. S0 ETEN
R H B, 3245 Krupp D 2R 3K . CAFL 8
WHEHBEY RAREZENRZOGHE.OG BMEER
WERTHL ETLEY, ZBNE L —EFHE
HHRA.EAHR, _EBEHEER,TREKAPDO
H# . ETEEEREER . R TEEPTESER
W BT EE M,

A1 OGxMEHBE

B 2R ARREF TR LERRE. PREX
RERALRGEFENLSIE, 5 BSE i 4 4
mERE.SERAAER., HEERENESN . BEES
REMHMA BSOS EEE K. R0 %E
WHEEARMES BIBEO0RAEE A EES
IR FHF T BT S AT HL B M, O LR IR
ORI RBERWERI T, RARBRE "B
[ARANTFENERZT2ME, Fh CO SHBER

FRAGER. PPy i EE &0 PR RIE S8
%A EERGFRENREEREERN. FRBE#
o UONEA ERE ERP S T2 E . it o
MM aaFRELE. AP 5T BAa. E0ELR
HBEABSR PRI R TR T,

i:iz_:mm

Bl

- 32 Q0 i

!
i4 [ :

B2 FEEREALEFEN
I—HAXKF 22— FARAE - —THET LRN 4— 25 H
AL S — B ko MBS A, 7 — B, 8— T W o—
HAAHEE10—RHE LR BRE 2B HEHM,
13—A#HABE X F L B4 — P EES AT

H TP R QR E R SR 4 R CO,
T R EI RS & S e SR BT E CO & #
A5, B LB Wb S e i i P AL 3 (R A B AT
H-EMEPSTs SR EREaseE A5
ABZEXR.AREERMF SRR AfLERTE
,EARFSEE . EPEEEESE, Mg
HEARZSR FP TRt f Co. M N, B
AR ERRAN, HFATEBEPERERENESNE
RLBRRERT L E R T B <A,

FARE BN R S R
BHE., PREAKRSEH, AIFHNE L B<I120mg/m?;
o] 4% B 4P 3k A ST, R FR S L B <I50mg/m’,
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HENFERPIARKFHER . ATILBRRESR
(it 3 DR A

FAPSHAERRES THEZS - BEEHE
S L pnE A A HUMAE A RS RAP Hk
TR EERBARN T KIHFTRELE, RER
Elig b R PRt i A K i B R R
Wil F e B warE#l R
MR FFE., SRRTENISKE IERKER
o HANEESEGHE SRS KEENTIE. K
& 30% ~40% K, B LLIE AT NG K AR MR G R
T e T LUR S e BE (e R 1P (B

B EA TRASTRERY SR, [FEE
H3pin. R ENHaRM AR B E
4kV/cm) , WIH H B A & B SR AR A Ay
LR BRI T ERRERE . TRAERALZES . E
HEA . AREEAFREERE A RE. TABRLE
AFTES T EM A ARG . BIP AT
HEH. PSS E2dan . MESHERNRES A
IR E RS, BMEB(VADKIFREW LT =RE%
PP S TREEE., TRARAETHERENPIEL
BH<10mg/m*. MHE L EEGEHPFERNERR
R R AEEONEERErEPW.AT TR
L ESPEAXAETFERNEXBEARAK B
FEmBEAHAEBEREESN—E, BN ETR
B Wekeita. KR MEIERAE K.

Lakd

iﬁﬁﬂ/

%3 ERAERRED

(RER)
744

Zibei dianji
BIZEIE (self-bake electrode) BhEZEN

JRRE (C. W. Soderberg) & 85, TR BE & M 5] R %8 4,
(W2REREY),

zirongmo dianzha chengrong

IS ENIE (core remelting) R
PEMFEESRAETLEEEN AL 238,
BRI ERET EE MRS T 0o LA s 2
LA ER A EFREEME. T T ERENR
EEEBEIEP. HTEHESIEGR. RN EFEET
EZRHHNEPRBERNSRETES, Aa T
WEEPRBEEERBYRZ, ENET LXES NI
HRMITE, T B EEHESE XEAEP LEHR
BLHS  HRFL X Fh R MY B AL 48 L S R RS A B [
AT B e 4 o L 3 HOSRE A I fir 8 L SRR R T
FOX G BT . P A TR A i i R R X
YRR R E R F B, P E R 2 PR
HE. FUESEFHERERERREEZ2 P LK
W IR AT B SR TL SRS T RBINSE. 3
EHREBEREIGEEYLCERERFRAFELZ —.
WitE. S IRES 3556mm By 340t BAEHI Al E
$HBE .

sk HiEHEREFEETERECAUKEMESE
BHER, 1965 FHEE - HEBMILRL A Midvale-
Heppen Stall Company) fi| B #E B R ZEBREMNTE
PR TS EIFEREOF 2.0, 1971
FR-TEEEEZEFBEHN. 1972 FmBwHA
Al (Klockner Werke AL G )ZEMESY B3 iE T 2 M
TrEENETEMRE.FHETTR REIHNFZ
FHFL A EEBEEE TE X N MHKW 17,

ITERE AMEERAER TZRENLAEA.
WHLE CERENNEO IR —ERE . G#E
R AL B WA ERANEER(OMBEER AW
W HRAEERAM SN ERAAREITREERE .
. HERBRENTHECHBERESEY). EFIREGRE
ikl RSN E 3 TEE.

R ABAHHEEEEN TR SE 4: (O
HEMNER LCNER., 2x4Mmm A EENERS
2 REWE D OIEERN W B S L F kSRR
ZB . BRHAEHEERVFEEE B THRARBELIE
Fr AR R TNERB T RS . EH
HENFOCHAS, (DA EEEASS. H THER
BHERBR NN —ER Y &G . EHEHELEE
S EdREARMER, AREPEELRER



ar

o

_

AR

G EERE T Y REN
a—#BEE— 0N e— LB T ERERE LR,
d- BARMFLEH . -ERAHE—FEREY
1—m & 2—EMF oM a3 GHER—FRALA,
B AWM BEME—EHE T —E BN

WHIESRERD TFURG, B— T REHH
—E RN & AR EER TR AR
A TR SIS, () TH A NIRE & R
W M TEPEREERNRE Qe B RIS 5%
WEEEEH LB EIRENBL  XERAR
PGS A BT i . A — G e
TEAEE IR EOREERT I A
BEEHREERA 2 Y L BEX 4~5 18, (D
A RSBRAR. EEAIRPRASHESAR
Rf&BHE. TE=HREMERE—FHEE /Rl
MRS —F BN RE SR, X8 T I
FRANBEKS CPNEEREFTAEERG 5,

AR B T L R e
RACZR S

W @B gt NEEHTWAL, RER LT
DB EN, SR B ESERRTLES TS
WENBHES— RS HEOHNREMNER R
. BHKRSHARSEEES MR R SR
RIS RN -0k, TR T i B S R
BE LWHES KRN RRER 53% , AREY

MERMS B EEERAY 3%, TEEEETE
P B GRS BRI RIS AY S R E A A
&P CREBm R mE RS RiFARE A, [
AA#ERREEEL, N EIFEAFMNESERE Y
Y5 HE R HERR RO T K PR e
W [F B, TR R fLAR B B A R R XA
SPEEEERAEHEERRSF RN T,
R RN A RNHRYATEREEIRPESH
P S th BB,

WA FR 2N Th BREEREERIEVS
HEAEAITCENS Mo SAER. EXETEN S
BREEL, By R A 50%CaF,, 202Ca0, 30%
ALO, BESHNHE S AR SMH 0. 2UBEE 0.05%
~0.04% . Mn B9 & EH 0. 20%~0.22% HE 0. 14 %,
HXHBEEEFTHARERS WP S aREE
WA 0. 027 % ~0.011%REH 0. 01% ~ 0. 006%, B #i
Ak s0% L |,

KFENEH EHERREERIEDPESRE
EHPESBHER. . S HESNREAMES™E
BRWEF OBFEREFEEREXSTHT . HEH
SEH ANEENEERERS . SNERER,
RE GRS NS S EN, AR L B T
EheEEREAN LRETSSEEmycR. #8
B REPENEREKSEHD, EFEEETHEE
L RTEE AT R s, RS A R ERKE
HWAOEEHERRINMEEEE. LEMNEBTUER
R TRESRP.

(E @ a7

zirongxing guutuankuang

BEMERET (fluxed pellet) = (Caly/
Si0p) 4 0.8~1. 2 ByE A &, 9k B S W ERbm, W
ERAmMEE At %, BESREBY —B S8 62U L
H.HFEFH CaO Mg0.Si0, ALQ, %, HFI B H &
Hy LM aETRE s Snn R R, wE
SEREM.SHEH. OBEKATHTILERERE,
FRIE SUELG.AERK. AR REORERE &
BE K3 2000N LA L, ¥ 545 M REAE 95% (1SO $RHE)
HEESRMNEEEENRATHEEST X, F 4.5
ELG:MEESSIEREEVAEIALA . SRR
M BBERET EMKE . RRENIER,
BIEEERRA T My AR SRR &, A5
PAAREEE (Fe, O A E . RV ESRELEENE L
A BB (Ca0 » Fe, O Y EBMBEMH, L EAH
KA (CaO « SiO) 0 IE SRR HE (2Ca0) » SiO, )5 FE R
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&y BMEEE 2 RYBEAT BT ERERATHE
HEE,. 2RO RAMER . SILEE280%,. H g
METFHSAR STLBLNE . HTRERK. HZ
MEFEZE NEANEFRETLZHNER . ENEE
Wi .BETSAAXEESNEEA EHTETHRE&EDT
MERESREZEFENTY. $HEEREFGHHEE
MR TRERAT . CRMANEY . EBERATES
BF 12000 EE L, R ERT S5 H B
SRE . EREGEREWHH CaO 5 Si0, 4.5
R IEEEREFS (2Ca0 » Si0), ATH#H | S0, 5§ FeO
ERXBMESEN. HEFGEEESE, 8 d S0,
RO, AR EET. B BERAT AT E R
KB ERAESWERTIR . FEHNEEE, X5
FEKBAUEREAFNIEEZACGRXT 204,
HEERAT A RBERMEE, M EHETEWNE
R, BAP R AR SRR,

(LA 3%)

zirongxing shaojiekuang

BEMRET (self-fluxed sinter) ol
(CaO/SIONRT H Y ERE Ry, HHE R
R09~1.2, EMEETHIREY . RET.EEH
T YE SR A (Ca0, + FeQ,—, » 5i0,) . B
—FE(Ca0 + Fe,04) . B8R 4 (2Ca0 - Si0,). X FHis
ZVHERERTGES s Rty g, 2 RHEZ
B S, B s L BB R T RE, B/ L,
HiE & INmEE B EEZ,. FEA TTEHTY
HRH S AR AZWEFHAE THPHE _SREMHT
TS IEYH s EEF N Y B EARYERSE
RETVEARABURM. FHUEHF SO, BT i
RERT  ERBEERERE,. AT EHINEEZ. B
KE &Y HRBAH—IERETH  CEE N HRA
45 5 BTG,
(B R )

zonghe gufeng

S M, (comprehensive blast) —Fh &
RAAEEPER . ERXRRELEAFTS LRI, #
SR OMPEMKH RSN OER . EW. RRK
B0 Rod AR SR EUH R R G Bk 18 R KR
). X -BAETEBIAFRERREEFT B A
H. Pamn ) FZAE 20 2 50 40K 60 BB H L
R AW EIHH W T8 S8 R SRR & ik
SERAEWE.EY TRHEZESERASHREE, HH
AEREPMUIT T AN MBI R A,
7456

ERHTAFMBFMRED. MR, & g-LR
A OHEHA R A BREBERNETESERE
B , T AA BRI, I3 T 0 O TR 4 5 R o 30 B 5 5 BB LK
AW i 2 F RIS T B

ek R B R A E  EEP R R R SR
ABETE IR, L R 52 & SAL A A 48 B R 1 K O A P
EHFHR  RABEEMKBESHAIRTHEARNE
B.AEESREN TR ANTHEDRERXRS M
B, D REs R RENRE.RAEE
R KR FIAME 12 B T EEEEREM RS
HA2HaBy N EEE . ABEw a4, [ R O R
AERS EHEHLAERQ200~1400C) & I
SE Q) H 1 CO 8 XE.CO.+HO RlBat 4%) Al A
WA e RRERA R MHBRER. 60 £ RYENHEK
W OHEARTHeE AT AR, S FREE
KRB E NER GBB A E RS SRR
A IR R SR & AL S (CO+ H0) B BHR
AL R A AR A L G B R R L O MR 14 R RS
REX 20 FTERELXTHEANERXNHEEE
A OEE MERRHFXEERLY HER, ARER
IEERAET. AHEERUAEESES 28 A58
BERNBRT . FEXE . BEELREFECEER
BGa=0 1050 HAEM S HEAR OMWHEERR
IR, B LA AL O SR & D R S B
FHRGBHE, AMIIREAERTHRAESZ P EHR
WIREE 1000 CEANEREESEKAR.

kA E ATHRBEBEES.s0ERHE
B — S5 T AR SR AT P B X R B (4 M H
pgFRgRA DA LR ZENEESFER
B R EEEE F SO ERERL,FEELE
HAEKBEREE FeO MPEP.UESESOH
WA SERENPERE. Err@l 1 S8
IFs B2 8@/PUEABKNISEHPLEAE1~14
TROBTTV B B8 ER-78-8 R8s
FZemuidh, PEEHWE LA 1991 £47E 018 i
REPH 1 EFEPLEST MUK ik, X8
RAFREH. DELRORESHFAEKSEEETE
LROWTH . EEFAREE LBRETSEAMTER,;
()M B BB B AL e AR, T HL 48 4 D o
FEHEMEEREL SERENERATRRKERA
SEMENSRERE: OMRSERRGF. AP
FeO H & . IR Z BB, MBI H ¥ Ls TR.BKF
WERAS  (OFEEN S8 2R -G Wk g
FEEVRLE , v 6 SRS AT S SRR E R EE
B UMBEPTRERE GEES-SE88-54
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Yyoer

B ARERATIBPHRBHATEE
BRSSO E TR ANRE, BT
¥R IE R,

o O AR A EP A SRR R R
AAaH. . GE 0. 0TARE LA, MG R e M
H B R (125 70 e A PR O 18R 5 5 0 iy B e T g e
ERVKSERERIRRER, BERBEFAP
G FRR A B T4 T AR A S T R, R e
BRIy EELE, LT BR BT ME R
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