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|deas and Experiences as a
Teacher in Process Metallurgy

S Z b T Vol.2 (1997) No.7

The Royal institute of Technology in Stockholm has
during the last 35 years had an Intimate contact with
Japan, mainly due to the fact that 15 Japanese “stu-
dents”(University graduates) have followed the courses
in Process Metallurgy during one complete year. Also
several Japanese research specialists have stayed with
us at the university for longer periods.

We have been impressed by the energy and enthusi-
asm that our visitors have shown. Just one example: Our
first student, Mr. Goro Yuasa, 1961 wrote the answers in
his first examination in Swedish after only 2 months in
our country. Mr. Yuasa like the following Japanese
students thought it was strange with 4-5 weeks vacation,
used to only 3-5 days as they were.

To be frank, in the beginning some Swedish Steelwor-
ks were a bit sceptical to visits from our Japanese
students. But pretty soon they got eager to receive
them-not the least to get new ideas from them. A sign of
this confidence is that several Japan-Sweden symposia
have been arranged.

Sweden is a small country, but with a long tradition in
iron and steel making. We find that an intimate contact
with foreign countries is absolutely necessary. Since
centuries such an interchange has been going on in
technical and scientific matters to the benefit of both
sides.

To travel is to learn. Our graduate students have
during the years visited the major steel making coun-
tries. Futhermore they have during these industrial
visits been obliged to present their research work for
critical audiences. We have always tried to stimulate the
students to question what they have been taught. I
remember that my best lecture ever was the one where
I had difficulties to go through my subject because the
students were so eager to present their questions and

ideas.
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Sven Eketorp

The Swedish students always finish their studies by
spending some weeks at Swedish steelworks, carrying
out small research projects. In Stockholm a seminar is
held every year where each student presents a paper,
normally a litterature survey. Another student is then
assigned as the opponent. I myself, by the way, have
each year since 1961 given a lecture called “How not to
give a lecture”, when I in one hour try to make all the
faults and silly manners a normal (!) lecturer makes, e.g.
overloaded OH:s, the back to the audience, different
signs of nervousness, too low voice, reading his paper
without a break, never looking at the audience etc.
There are only a few examples of the very common
behaviour of a normal lecturer.

Sorry, but a strong criticism must also be directed
towards the organization of most international confer-
ences. Authors read their manuscripts-with the audience
following the text in the printed proceedings word for
word. The chairman normally has time only to say the
normal “Thank you Mr. X for your interesting lecture.
Unfortunately we have too little time for a discussion of
your paper”

A good relationship between the students and the
teachers is founded already the first week at the univer-
sity, when the newcomers by tradition are very well
taken care of by older students. Those have by the way
since 26 years been arranging a whole day at my home
at the countryside near Stockholm. After information
from the teachers we are making steel from ore in a
bloomery (Fig.1) while 4 lambs are getting roasted (Fig.
2). The square dance (Fig.3) is one way of getting to
know each other, teachers and pupils-130 all together
this year. There are 35% girls in the group.

Direct steelmaking from ore in the bloomery results in
an analysis of C=0.1% and P=1 ppm, but also with very
low Fe yield and 11,000kg charcoal/ton. This should be
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Figure 1

Figure 2

a challenge for all of us to reconsider our roundabout
process routes! It is unlikely that we in the future first
will produce high carbon iron and then an overoxidized
metal, from which we remove oxygen by precipitation
of stable oxides and finally have a difficult task of
removing all the slag inclusions. Can process metallur-
gists ever carry through the same revolution as the
casting-rolling people in their realization of direct and
near net shape casting?

I think that we should go back to basic ther-
modynamic systems like Fe-O-C and try to consider if
radically different process routes could be possible.
Possibilities like precipitation of metal from an oxide
melt, deoxidation of steel using solid electrolyte cells
and other revolutionary methods should be discussed.

You may think I am a dreamer and that is exactly
what they called me in China, which I was proud of. Of
course we must have dreams, and visions is a more

dignified name. Visions based on strict application of
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Figure 3

fundamentals.

One large scale dream was the project Future
Steelworks carried out 1978-83 where we tried to attack
problems not only in metallurgy but also regarding the
size of the steelplant and its integration in the surround-
ing community, the human and technical scale, mainte-
nance, environment, working hours etc. Many different
groups of people took part in this study; architects,
social experts, psycologists, union representatives, mar-
ket experts, etc. Also during this work we got important
impulses from Japan; my 4th Japanese student, Mr.K.
Mori Steel,

steelworks telling them about QC-circle.

from Aichi went around to Swedish
Looking back on my years as professor in Process
Metallugy I must say it was a wonderful time. [ cannot
imagine anything more stimulating than guiding and
organizing motivated and gifted young students and
graduates. To do this in a complete freedom how to
present the knowledge and the problems. Yes, the most
important thing is freedom!
(19964F-11H 15H 32 1))
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Grade 1 0.03 0.10 0.015 0.20 0.18 170-310
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Grade 3 0.05 0.10 0.015 0.30 0.35 380-550
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LEEABELIMET L, 72— 27 ZAEHNE FHRAE L,
ZOMEE LT, BARICERZRML, BFE2 LHS
HHAAY) v 7BMOBE OURERH) & R i rEAEm
2 2EEED BRI B8 (KB R) H¥BA%. i
ANz, Y, EHHEM0.19%. F 723 FmEMER0.05%F
Mz &y, EEES%D LR, 2 -7 ABmABEDIR T
0.3- 0.5% D EADHE»ZBIN T 5,

3.5 MERESRE

el Zc K E K % Jik L. ENK OB 2 2ET 2729,
-7 205 mEEM ) FBRELT, 2 TOEAKZ R
I Thriquettel2 LT, ¥ABEZ2HITEHEVKEESN
720 19654, J\WE - {2 — 27 R T3S BT, EFFE
CEEH. HAGSIMS, AR, Mo+ LT, %

4

9B EEE— 1 — 7 ZAFRE

ARERZRI L Ta—7 ZIF~EAT 2 EMAERHTH
N7z, 2 —7 2D5&E D b L A EME R EAGRD H 728,
binderE L DK TH - 7272 briquette D 5L AL < | #ik
BN OWHR Z | ERIEAZR S %o 72,

R ECAEDERIL I N DR 19TIHEDFMTH Y |
AR D #130% % pitchZE D binder # ik hn L, 58 [ % bri-
quettet: LT, FA, ¥EALL, 2—7 RMEIIDIRNT
1.0%. DI'¥2.5% D L& S, £NREE8 3 —7
2 THHICFEME S 41, 19804 I IRRERE I, oktAs IR D]
2ok LAED BRSNS & e - 72,

BT H ARBLEA SR M 2 7 EA BB 3. 19754
Tz BV TRBIRECAE 2 FE L. %ICASP (Asphalt
Pitch) %34 v — & § 2l RRECAE (Sumicoal Sys-
tem) B L. BERHTHFEML

3.6 EARBIRE

AHZL D=7 RATHTHERILKR L OO H 5 EAKTL
PEI2:131967-19704F- D[] B e B 7€ S 36 & DAL RAF7E &
LTHRILTREREZIT 72, KGTZE9-10%5 65 5 BITE TS
Bz, O ETA LEILTIE, SR A Z IR Tk
fi L7ens AFDRIE & EREFELD A — R A& L,
BHRD X % ) =F —/S—DBINC & % 7 — e HHED
MEASH ) (M — )L Dsuper decanter(d AFKE) . KA
RAFEOEAL L ichiE L7,

& TrEeERORN

195048 E T, 2 — 7 ADME L RET HEFRF. Kk
B43 (Bitumen) T&h 5 & L 7zfrEBitumenifiic £ - Tw 72
75, G REEDOWNT D FIR AL A DAL A5, 1947468
IR T2, USSR DFFDRERE S & BV IS A TEE 7
MAHEE I OMAE 2 — 7 Z5aE 2T 5, BICHHE
BOBWBEIZEN 2—7 ADBI3ENT L L, EHOAK
% EEx L CCaking Index., CLIC TR L 72, BN B KD
3 — 7 2t %2 2 DARAEE LORRSTE & 12 & > THRME L.
Bt LD TH- 12,

AR D INEARF D2EE), B FREIEC B RN % HE L T,
KisTE 2 WS L 720219504 TH 5, £ L Ttk £ 4%
RODMAADOEICL ). FRD I — 27 R %Gl L.
FREAERDDIFETH L, SHUCLD 3 —7 ADESE
DIEEbITbII,

FRDMEEI AT b AL, Vitrinitd KEHEEZRE L, A
RAGEE & U THW, i@l & At LT, iR 0 RHliE
ZHEICHED,

1961412, KEDN. ShapiroFEDMEIC L ). ARDOM
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AaHTIC & 22— 7 ZEEHEEERSREI N, AIKROB
LA BE (Vitrinit, Exinit, Inertinito) 3 ) % 34
L. AROEEGRENE & OBFRXZED | FEHR & LTo
FRDFHM 24T ) o HIZINZLIRD MBI, B1H 2 —
7 ABEEF LA L, BAHD T — 7 REEDHEE E K
fTT% %, SI-CBI (Strength Index-Composition Balane
Index) DiagramT® 5.,

HBAAEPED BN L 5. FEHROMEHEDOR K &
ZHALIZ. TNFICERSAREAHEBORBICL ), BE
I 5 SRR 0 3t & JERHR BC A o P E Ic i & 2 72,

19504E- KD 2 — 7 Z THIZ BT 5, BEHRELA D PE 3,
BEM D X & BRIR D 2 — 7 Z{bFRE (R 2 iR
. CI. Gieseler Plastometer, Dilatometer®s) 75 JL%
DEEEEED EBEE T X b 2T WEAFTTHEZ PRGE L7z,
I 1/ AtonikBRAF & XU IS THRIFEEHR 0 Hibk iR & Bl Ak
DA —7 ABERFEIHRIN. T —F HEHIN T,

A= R

19504F- H Sk IS0 = . 19514F 12 I3 SR EX D fliA& Il
FCAGHERI A BE S 4L, P 4 4 O\IE, & 1. HARHE .
INEEEE) OFFITEEKIZ 7 ) —~ =S v MiZh o7,
CDE, VI A=A -3kt EEI R LD, H
et EFE L, SR —ERH 2 HIE T C Lok B, JIliyEL
PRIITHERSKAT# ARk L (19534F) . RSB LT/ IAR
iz OFEA L (195347) . SIS AR L BLERAT 2 B3k 3 5 (1961
) o i RS (2 BERAT A () (19584F) . H ¥ I35
Bk 2 Rk L 72 (19624) . AlE, &L, HARMED 34t
IIEF g L7,

19514E- 2 5 19554F D EE A FLFR 2 OFE 1 KA
B KSR, BHEE S (316% DI Iz xt L. Hi8kEE S 1329475 b
U629 b N AERE L 72, 1965481213, EiP iR £k
(334FEICE L. 2 — 7 2P 324 MR 2 1251 5,

51 1—J XIFDBF LA
DHEEDa—7 23 WEHTHOE L, M. EHIC
BASINLEARGER K, FAV, 77 2FPLE
FRa—7 2fF2EA L, £1L513. BeehiverX. Haldy
K. Solvayit. CoppéérX.. Koppers®X. OttoXNZFn a2 — 7
ZIFTH - 72, IFRIIBRICKEULE N, B D LR L.
F 72BEYI DRI ATREIC % > T o 72,

a2—7 RFORRIL, EE. FA v, 77 2%, FE.
FEHIEDARDTERICHEA TN 2 =7 ZIFRFLEI N,
BRI, RERLTEEY, ZOBREITREIN TV S,
19164F, MRALRDEA LMK Z R T, HADH

42

RICHEAT 2BEHAR 2 -7 20 BHEEICKR) HFEL
. 19204F, JUREHCHSE = 2 — 27 247 (100/) & L Tk
ZHmE L7z, BIC19354F, KFEICL YV KFRI—7 2P
AHRE I, 19384F, ABRFN S .o — 2 247 (75/) & L
TAkANINT:, SUAPHBRER 2 -7 2FTH S, H
AIZZDIFDFFIE, 400W X 4,000H X 12,400LTH - 72,
PEUR L (3K < . W2 IK T L, PRIZBRET, (B
HHSEEI N, ZORDEW,. £AH. WM, FER, 308
A KR A, BICHREFRHICLER BEINL,
WA A - 7219444F K, @R I3303 R L TH ) .
CHUISHIST 5 3 — 7 ZIFIE3UFRI#k 2 b7z, F o
BMRZR 2 &, HEK15F 902 (49%) . B H 1247 H
75019 (419) . OttozX 2 4P 140/ (8 %) . Koppersit44[™
(2%)TH =1z

JBE~ D EEREARMERE R IC L 2 HEBOBBRREC L
T, &R CAEITHAI N, Kk Lz —7 2JF
ARBEIN, Fo¥a—7 2FrEE. KA I,
19534F, J1WaF L 8% - T HE BB T H90k % 4 ) S 8 — B B gk iy
ELTERSNEE L7, SREDOEALLBEEFE» S,
I —7 ZIFIFEBREOmMBEE S, foFoFRIELT
WAL E DRI (BR) @ 2 — 7 ZJF (OttoHR) H O
ICREMERETE R 7 7y 7 E LTIA L, AL T T3
IR S e RIS Y2 ) B I R A TR L ) ) Ny
FNEAFZATTHEICY ), 2MHETECHRALLZLIELS
NTWb, BT IEHFZICHA L, OttotdXEIC L Y
New Ottofga\f7 (551) & L T, I N, e
HZ LN 6 THEICKE )RS, (R, Yok,
L. & —NWEHM S RNOBMTH -7z, XM
T. ERDIMIITbII, 29 LERELHHEDK,
WERADHT 2 — 7 2 T3 3L BlhG L 72,
CZOE—a—7 RIFIT, MEFICRRE L. 19754 F T224F
i, 22H011,6664% /28, BHLEG606)T b > 2 acék L 72,
1958FRf D 5 — 2 — 7 247 (New OttoX60F") 12,
BRI K & Ze s i otz I3 twin drived [
e L. leveller # @ b L, FFoDFR I HA4% 58 B
BEARAER L 72, AR A (3% K cone feeder(Z L 1) 5
FRIETH] 2 i LT R (s X B Ey KB E 2R L T
mANLL 72, ZOMiAE ) 7 # —. thruster brake, #E s
WAHR, FOWHEREDP KA S 7z,

19604F 1 HE&f > THE 3 @I IenHE =2 —7 Z4F
(74f9. New OttoR) 3. bHEDI—27 ZfFL LT, #I
OTIE 4 KOEEZBEY . 4,160mmH & L 72, (0B —
MDA LIC LB EL wh a—7 2D KRBLIC A
T5a3—7 2AFEMBEOEKERLI,

19594F 9 HICH3E% BAGG L2 7 . KRB s (1603me)



DaA— 7 REFEFIZHIET B2, 23— 7 ZfFDdimension,
FRICHFE 34 KD F T SFFIEE 961 IS RERI ISR AN S
®7z, B2 LASIT, R DEK1204/ DFEEE 2 65—
121404%/DicEm L7z, 2 — 7 RIFRREIERIZ146% TH 5,
Z D, HARDURKE P R 2 5 B S A 7Bl o s,
WARL0F I L TB WO & FricHM, |5 HE, GHEo
SHTHELLEEINODH 72, FHMD 2 —7 I,
S HDFEM AR At FFEBE LB BN O sthhe
L5 6 4L, FRCHIERSEDOZAL ZDEmWEH LAKZ
EHLLDTH S,

ZOE 13— ZIFE, 1978FDAFALIKIL £ TL94RH
M) L. 82007 b BB iLskE(E- 72, MBINE 2 2 —7
ZAF I, 1988F-DFFEdr & 5% L 7oA # bk £ Tz, 1190
T o ZBHARK2ANT134914, 2BIF13291 A D iLEkE ~—
7 Liles

1960F-DFE 2 EIF -5 2 2 — 7 RIFITH <. B3 @l —
H3a—7 R (19624EF1M)) DAREAY, 19604418 (24T
b, HER 3 —7 RIFDOKEULDFREN 2 — 7 ZHAMER
M» st 3z, Lo LEBRIZEDL 57,

2 —7 ZfFndimensionid, JFUEHR MK & 5& W BIfR TS

0. FriC b EOREHRECA 1T, FORIH LIER 52598 < L
IWHERAE N, SN — 7 ADEE L 2 — 7 2P DBG)
IR EC BT A L2ELE2LTH 5,
[ DA EDERHR RS & 7T, FE400mm, %74, 000mn
DB LR TH 5. £ 59 . WHiIA» 6D 3 — 7 ZAFHN
TREHIARD (T D > 72, FRICZ DR, FID SMNR O R
BHID RGBS ORI B 72 0 | FORFBAMER O 56 4T & 12HE
BOF T W, EHBEHICH 708, Z0EKIFIE
CEBLP SO LNV,

HEX 2—7 2 F o KB LT, 19614 % M M FI3CO
(BFG H.RX73F") 7%4600mm % 3247 L 72, burner ® BFG &
Airk D2A %R 68 S8 & LIRS i) — iz Bl g
L7z A& KREUKIZ, BRI B\ TEBRIF (2 BBl
i) o, REREZRG L. 2 0EBUIIIEFEDEFD
B—a— 7 AFEF TR LIEL S,

HASE TI319524:, #k L2mATE 1 2 — 27 2RI
b, FiFrER L2, TNRERFTMGEREAT X —-NK
K. Koppers type) T&H - 72, 19604 K54 5 2 — 7 ZJF
(80F) % [a] L TN THrk L 72,

52 1—7XFEOAEL

1960FCICA D . mtF O KREML L SHSEIIC L D . B
ENBa—7 RFIF—FICKBEbicmr»r bRl 6% -
720 19614E LI IC R S N2 F 72 5 2 — 27 Z4F D dimen-
sionZ KANBEICHFE T 2 LLITO®@Y) TH 5,

43

B EEE— 2 — 2 X FTE

1961 =pEfHET 3CO H % 7317 410 4,600 % 13,200
1962 /K{T. 1CO Otto 86  400x4,500X13,770
1963 K4 2 1CO DG-Otto 100 450 %4,500x 13,700
1964 JiAH 4CO D.K.H 70 450X5,000x13,000
1964 T3 5CO C.Still 92  460%5,910X14,850
1965 Flakili  3CO Koppers 76 450X 5,000 X 14,620
1966 1l 1CO Wilputte 94  430%5,100x 14,540
1966 B#JERT 1CO Koppers 40  450%5,000 % 14,620
1967 /K5 1CO C.Still 78 435X6,456X15,750
1968 #iliE 3CO C.Still 100  435x5,910% 15,750
1968 #if 1CO #FHHEM 90 450%5,500% 15,700
1969 #H i 1CO N.Otto 100 430x6,000Xx 15,430
1969 Al 6CO Koppers 106 450 %6,000X 16,500
1969 f&1L 3CO Wilputte 104 430X6,500x15,430
1969 7Kk B 3CO Cstill 86 435X6,706x15,750
1970 &R 4CO #FHHES 50 435X5,920%15,670
1970 FJH 5CO #rHEKM 110 450x6,000x15,700
1970 hndrJil - 1CO Koppers 60 450X 6,500% 15,560
1971 BER 1CO S-Koppersl54 460x7,125%16,500
1971 A# 4CO #HEM 92 430x6,500% 15,700
1972 K47 1CO #rHELS 78 440Xx5,625%14,930
1973 ity 2C0O C.Still 100 432X6,915X 16,880
1973 =JFgk1ll 1CO Koppers 92 430X7,125X16,500
1973 T3 6CO C.Still 102 435X6,706 15,750
1976 &5 1CO C.Still 124  450X7,550X 17,220

EFioh T 1 FHOEMMAIBIrE LS RELLDIZ, 2 —

7 240 1R DOMERR % |

&, B 3FEE EoREBCEAL E LT 1FHS,

TLICHHRBASPRL BN LTH D,

2 —7 AFORBRIIT. KRNITK->TEI NS,

1F—2D(EEHML LTH 1T
4t

AN B (T/D) =—%47: ) SR X — 04 ) ZHARK
—2W 7 ) BUEE = IS X JF e X PR X BB X
— H 24 ) 28 AR B = efim P BO< R
= 0 PIEOx (24/ RALKERD)
RALHERT =C X (JFmg) "
n, c:EK
BLFRRA—E LTS

e E < LA,

PRBE R DIEE S Tal D) — N2

ICEHT 22 TH S, @ IFEIcx L TIZ D572
LIS 2R3 63, PR AP E TIRREED 2
HOEEWD) HRE O BRALETHMEMATZLEARI TR 2
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7D, BB LB —KRy - P I 7NADEKEZL S, B
5 E#EE FEDdilemmaTdh b,. 5 HIF Antinomie, —ft
TEREVERD, 2— 27 AT a—7 RfF A=A —I3,
NIRRT B7280, 2/ N—F— (Wilputte), ZBeBRit

(Otto, C. Still, #rHEM), HE4 2 iER (Koppers). taper
corn(Koppers), A7 %Y | E# in#E4iE (Sumitomo-Koppers)
HFOHLWHRERTREENADZNE )G U Tl
L7z, 3 — 7 ZIFOBRBEENZ. Fired TRERIN 2 B0
<, FoOREFLMITHBROMI KL TH -7 E 2 5,

WIS 5 & RALKERTIIAFIE D 1. 7T-23R I 5
ERWHERERE I LT w2, 2 Dexponent, nid 7 V) = —idfE
DIRG LIPREE A E BREREIT L > TEILL, AHTIE
PENVETFLTWEHTH S,

CDIFIEORBRD &, 2 — 7 ZIF O —F HI B — S
FI%C— s — 3 L L AR O BEDIL iR ZE b O,
—HFHBERE—-ETHIUL. 1 F—20FH LAKDRRE
A D BRREIR 152 KPR & 8O, BREM R D
e LTHRENEE L2805k 2, iRl
FH7OITE. FlgZ2 KIS L THREIFEZ TIF, &EMEE
2 LT, BHLABDORRICANDS Z LItk 5,

Z 9 L T19634FLIBE, i KB i 2 15 5 R B R 7212,
430-460mm D AFME A BRURAICER ] S 7z, Ricak <72 <
JEEHR ZBEICRE THHORZELTE Y, »OTEBELR
I— 7 AEOMBIIFAERZ 5 b - 72,

FlEOIERIZ, L LIRPL 2 L, o 7 24 »
LT — &K CENIC Rk FROERDOFE) ., BERILT
SIRMEERS ICRI L7, X, FEREZRIKICE), KR
DRENT R %G| LiF72,

FROERIZ, &7 2 —DHTZADEIE A HELICEIC
ACE S 4172, underjet, ZRBRY =1V 7 ) 2 — /=7 —0
RECHIFHEE, R 74 FHEETH %,

FONERIZ, AmFD21m3H» & R EH- L, 1541
121360m® (5 B1C0) I2F] 5, —ZL72 ) DRI (Z, #910
Fe2B3LE ML IDTH S,

AAD 2 —7 ZIFDOKRBLO@RE T, £DRKICH 510
(. WREBDI—7 2 A - A —HBPATEEKR L ~—
7w M7 - 72, D.K.H,0Otto,Koppers,C.Still, Willputte?®
BALTH 5, E SN T H X (FBRoF A #MR) & E LR
(FERDOFHESK) Th -7z, FHEIRE, KEELSKE
a5 HERINAF M 2 JRHENIZ AW T2 KRB Z &K
L. ZD#R 3 —7 ZIFDEFERMNIK 2 REMLISEN %
WMo/l &, BIS/\BRSEI SR —7 R Fodqaibs
ool LR LODIRRI LTERLTITHS)
» A#kX2—7 X4Fx. 77 ¥ )V D Usiminas 4§ [{
(1962-1979), C.S.N(1976). B iz FifE= 1L (1985) IC i &k

1z,

HEK, FRICFMURE L, FORBEIROE) & 126 LFik
PEDSH Y FRZRBEDAHAAC AT, SR DR
MHABERIN, X4 TF > 2DEMHIRRE L. XA
FTHMILDOFEID L\ & o 2 B O D H 5,

INBELAD EAL DS SMEA = —DENZHDTIR %258
RUZRAEZH L REBIRIE V1964 FDTHEES 2 —
7 ZJF1E. C.Stillo ZEIRBEICHEHE H LERA L, —%12460mm
BED6mMIF I L7z itk & KIS 2 FEH (2R L 5, 1L,
BREKETHmIF & LT d SEENEK 2 LiIFTuwi
WilputtelX Z#RH L 7245, 8 3 2 — 27 24P (19694F) Dk
RS T3, BEIC Wilputtett D KA o 5 FHARE 11 12 IR % J%
L. ¥R ZOttoll it 22, HEEYE % Wilputtel2ff 5
T, Wlilputte-OttoX Z R L. 6miFZ e L, Bdh L
720 BIC1976F- DR B DT . 5miFICid, KEUFDEMHD £\
C.Still Z8RAL, SRERERNDI—7 24FL L1,

X, 3 =7 ZIFOHRIER I HRERI IR DR R % 1T
W, KA Z - 4 v b= (entire underjetft). £k - 2 v
23— 2 K (hairpin BRI ALAS N & F 354l B hn #4858 o &
B) WY AR R L 72,

HAICAHY) R+ FD—BELIKETH, 1992F0 4%
EfE 2 —7 2Fox—H—RIRRE R % L, C Stillk
1235/ (M kk30%) . #r 0 $£:X1295F (32%) . Koppersit
(& € Sumito-mo Koppers V) 1119/ (27%) . Wilputte 3%
444M(11%) FTH 5.

53 1I—7 XFDKY

2 — 7 DMK, AR, Rt Z BRI AK 5
THrBRIL - R EL SN 2T 2, ZOMIEHEIC
%o T a—7 AFIFE & B EEEIIE B SER I H A
= (T R

194K, 7 4 V) & THD THABILO Otto-Hoffmann
BRI TR, WKEDEWZ L TERERDE W
HARLY FA4 v THEbIL. 2—7 ZFI3KREML, &k
LTAHIREI -7z, RALE, BE, HFHEEEEEMIC
RS 2 AL & FBE AP MM 3 20 R
DHEIZ, I RAFDA—H—FBRRICE VDL ) RE
5o HEATBRILI348-64%. ki L EBRICIZ30-48% L R 5115,

BEICHERT 2 St kP T3I3MERFE L & LICHZEL, R
HABRILIZZDERHCbAEO RE LR AL 2 HA L2
7280, MBI RIFTH > 72,

WRPRDALBNC . RO RIS HE, BUE & B KIE 12
WEFEINTZ, WMELDOREITKEE FATERE TIT v, B
B D L (KA - 7245, 1955412 (3R #9509 % i
2 ZDRFRT BRI E B T XT 2 & L7z,



TR (TIIE 7" L R &8 A L, ES500keg/cm?, 7'V ZfE
H500 b 27 ) Zo%EICKESLT 5,
HAMRILOBER IIZE TIr b2 55, 19504112 KAk
SN PR B ES L T — s ok 5 L9 12
HABRNLOWEMEE, RAEE, S E, HMAILE,
FTEERALIE (T, & T,) . [EMETERE (3R < (i bk L7zas, FRic
SETH - 72nld, KENHIEREHIC £ 2 BRI &E D
Eo2&DWALTHH 72,

19594F- J\IE (Xl [6] 58 4 2 — 7 247 % KoppersiZ F it L .
BZTHMBoME ANLS Z L2 kA7, FOLTOMMZ
FA v OEA L72A, HAKRKIZITHE, FMvyozhk
DM S TH LHH M Ay THRE. LAk . EiEsk
EzfHLEEILNTWS

o712,

54 13— RIFOMERE & BEEK
19504EACIZMICK D HT L b, B, FH3ehek = I2HL)
AL, 2 —7 XD I3 FE 2 EREE T T,

FIREZARE T2 LT =774 —F—Hniza—
Y74 —=F =Y FRED L ) P 7 B RAE
¥EDHKD L L DI, ﬁm«mm—ﬁAﬁﬂm ASU/IN
T4 =F—DIA4 =2k ) —EBDEKRITHEIZ K >
to'~£A%@%mK%m0§%ﬁ%%énto

19604 IZ EIRBEADAIRIEA —BAZERE - 7— A
¥ —AREAD—EDRAEDY, TR L FE DA
HEMRIMEI NS 2 L0 2 WIRFEDFEITHEE D LAY |
2 UAKIIEIC L7,

Y 3 =27 44 FHIZOWT Y REEDOKEEEM o5 A
LTS, FRICIFEBLE RE ICHIEX BRI N, ML A
B S 4172, IFE DB BOBEMAL & 1 AR oo 5 1)
I=7 ZADREUL, 3 —7 RIFDEEEGIEEDEfTE K

IR 23 A DA

S HIZIFED 7 ) —F—RIHdoor cleaner & seat cleaner
PEEIN, BrickEINL,

HAEICL BHAEEIZ. 2Ll KkEa—7 2KkF3D
PHNE ST K ZE AP DR EED NG o0 728> KK Gl &
N—FNVHERPEBREINI,

N6 =7 RIFOMERMOGER T, KeHk I

53— 7 ZFITRENUTH) ARSI, BRAKRDH N & K4t
HOBZREARA L 72, FRCEND 2 — 27 247k i fir 4 3
A=A —DFH ERBRIIFFLCI N L TFIUI L 5%,
19604150 & . BEkFTO B DIE KD H 1) . BlEii
BEOMERIZA 5172, 196841 AT & A7z K ATH Yebh 1k ik
DEFTHH72, 3—27 ZATHIZETHENNETH - 72,
FRCHERICSE V2 — 7 X TH T, EEEOML, #X
THo7e, EIRFEE, 74 FHEE ZOEENERES

45

HBEE—1— 27 2EiE

. BRDWR S A 7D HbEF D) | HRICISESERERE (nd
M) Ny 77408 —GFEL) ~efbInTw <,
BRI ATEDE R, Wit a — 7 R LB E #
DEERICKELSFHF T L LI, WEOREL L
I—7 RFDEH L —BROK T B, FHAAEPHE,
IR EITEARICKIBEBEZ LT /2hs 8 Lk,
THRHEFEHL. BRET ) EBRYyZHTRALNL, £
DT =38 B TR X A7 S AL (19664E4537F) »
FRCENTW B 720, SO ) biceEIc TR L, A
3, ERERAEED L —NICHH L T BEN %K E
2K (#)20kg/cm?) & L TS L. aspirationiZ & 1) .
LIRFFICIFNTRBICRET 2R % F 74 A — o ~IKF]
TL2HETHL, METHY . WRNTH VEENTH D,
MIK, AR THRH I, ZOBMIIECICHET 5,
C o, BT — FREME, Rk, 271 L DEE
il 1 RS (WA
COfEk o 2k L L To, SOX, NOX D # iz &t
L. #5003 — 27 ZTHIHEDL L Sonl. 19704
Rl D SR KALRREH T H - 72,

oy iat

6 - rxroEBm=Es

3 — 7 ZIFDRALRERNIE PIE D1 . 7-2F 1T 5 728
12, sner B (4R /IR ALRRERT X 100) (27 Y 2 —iED
ERRICH L, FlEEICIRIZTREI NS, BERMOEETE

YDZFEHH DA, 400mmiZ160% i, 450mm (314095 Fith &
—HRIICEERR I LT w7z,
MEREORHIZIIE. LI LI — 7 Z0EBH»TE L.

TERD W W2 B 2 SR R EE D RBU AT b LTz,
1967-19694F-, JAMMTIZHE 1 2 — 27 247 (400mm) 190%. 55
32 —7 2 (410mm) 180%. 4 2 — 7 Z4F (450mm) 155%
DERFERIT 72, FIRFHICHIFARD 65 6 k2 HE
L7 ) 22— EE1300°C LB o3 % R RIakRE L 72,
[F L1969-19714-, THNHE 1 3 — 27 247 (400mm) 185%.
$ 2 a—7 ZJF00mm) 174%. % 5 23— 27 Z 4 (450mm)
141% D ki TREZ 1T - 72, BBERHOWE (grate
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