@ Springer

VLS

B B K
-

[ =] #=75% - 8= (Frank Hindle) F%4&

SK3GE  EEA 3

Extrusion in Ceramics

i
A
\\\'\W\‘ M

il

il

i
.




P S A
bt ib A B2 171K

[ & ] #=75¢ - #1EK (Frank Hindle ) F4g
sKIE  TEHER  iF

Extrusion in Ceramics

LD ez2sanbha

< Jt B -



AHEREMURBE AR, SEHNABREMHFHABEROEE, METERBEE. A
AMERRSEARAMERHFHMBER. B0 HFHRBERG AL, FHRROFEE, 5l
ARA AR RH WA, BYH BB A IMA], B B R R R B 5, B R
FEBMG A, Efk. BRERZI). A, EZSRERS), LEXNHFHRHKITEILBY
MTHEKLR. B—ENAFHETENKMELE T REFENE,

AERWEMBFHNE (EERLFDBREMNBEARBEFHRE TRMNTZHERE
WEFH, ETETEOEEARMTBEARANRSLIMER; R4 KL B & B
RENKHEHETLZSHN., WEIRREMEAM NSRS UNBERTS LS.

BHEW&KEB (CIP) ¥iE

MR MR BT R BIEE R/ (18] MK (Handle, F.) F%;
ocEE, BFEE . —dUE . b T AR, 2012.8

F 4 K. Extrusion in Ceramics

ISBN 978-7-122-14355-6

1.0 0I.08---Qfk% Qi - I.OWE-Simtik-
HFHEEE N.OTQl74.6TUS6

E R A E - E CIP BiEEF (2012) % 103612 &5

Extrusion in Ceramics by Frank Handle (ed.)

ISBN 978-3-540-27100-0

Copyright © Springer-Verlag Berlin Heidebery 2007, Springer Berlin Heidebery is a part of
Springer Science+ Business Media. All rights reserved. '

Authorized translation from the English language edition published by Springer Science+Business Media.

A FH PG EFERR B Springer Science+ Business Media 340462 Tl 4 JRAL I 2R B IR K17 .

REWT, FELUEMFXEHRDREABWEMTS, FELR.

R TRAUREERE R EIES: 01-2012-0658

HEHE: SEW BT FHHE
HEEX: R

MERT: T HEH (AETEARXEEHES 135 WREEHED 10001D
Ef Wl LA EEIRI AR FETAA

% iT: =W T RENEARA A

710mmX 1000mm 1/16 EI3 25% BiH1 =FH 471 TF

2012 4F 10 A4LESE 1 R 1 KETRI

W5 % . 010-64518888 (fFH: 010-64519686)  HEM% . 010-64518899
™ 4t . http://www. cip. com. cn
AW KA S, mARBEREE, FEHEHoRTRE.

E #r: 120.00 5T A FEHELR
AL RS 2012—19 B



FAMNS

FEWEER LA, FERABNS. BIHARA=ZT 4%, MEFELHKNY
RES Kb, PENEEY (AFBYAHE. #EL. DAHWE. THEHE. £
MERGRILEE) AUKERE, YTELER VLB HIHHREEAE,
BEBREE, RNALEAKLLRBERE, TREFLERAR, TRIL) K& F
I %%, SEAFRRE. BHENE. THEHE T, LRAEFTILREE
. XHBFETUBELATESAHARE, HIWEERAZ KA THAFE, XbR
RENBERAINWEIEERN, WREHFBAXAFFRIA B AEEHE, &
BlAF TV BIANANELE, WHSERA T LR ARREN TR, BLENFY
FHWEWBAE T,

ZHEEHERLE o HESE (Frank Handle) 54 Y2 R EHELNET WA
%, EEREEANF E - K%k ASE (Hindle GmbH), #l2& F 1870 %, T ENE
FHEAELIVFHERS & TS5 HAE KA W5 E, BHEFZ904F
THBEA, BAMENLAE, ZAAFAREFRE, L, BR. WEMB., @AM
HERH&RAHRARERAE RSN, EFPEARBRAASATLALEF L, 20
HEIOERETTHRAMNWBFFHF &, BHRELITRHR, FERELRAETT
2000 FHHABLBRBBEUALEAHRFRAAT, LEH LR - BEREEAWURET
ECT A8 (BEMBHFHERBEERAE), ¥MTAETHERAILEEH & QHFH R
B AR, EESEHFEFHRANNERTAERMNZAT LAY E A,
TATHRMREER, RAHEBEER TR EE X2 TRALER ARG EH K
HRAEE, 25 h2Lh - QEFLLSHENERPIK, REALE - ¥
$4. WETE. AERAFTFE. BREEFRENEL,

FAHBEHPAPERMN IV W EFLCRFHERTENER, NEFRE
05 EHEFRTUFE R THX —L. 2 HENE. 5L EK, 48
EMBHHRBHARNEANTER T HEE LN LR, BERAF_+TILE, 2FEH
By, NEHEL, EAEYATUERGEE, FEREEN; AR ZHERA IR
HEEEZAS, 4N EEARFHRENRALR M T LROAT MR PR,

AFHBEBRETRE LAY M EDARAE . LR ED VA F EH R
EHANFFL R EEMNRAE RN E D R, LR TR RS

HAR R EHEE AFHWITH . TR

Wik EEA
2012 £ 4 BFIE



HEAR, RN pE W REE - IAHEELELNTH
WBYEXATH U HELETEREE 4, BRw, FYEH
F-NEBEFHUFETEHREATHSOH L, ALHER, &
ErAREHAREEH TN, TELERARFENEE
R, REBRTEHRENTEKE, AHFEALARK
W TEFTERANELSRE, AT U EFERELET T ¢
o R

1982 £FREFTTEAFRWHE, § - LHF-RLHURFT
EAREBAUUARMAZ AR AT HEOFA T L., EXRAFT L
HE, RARANREATFENRRL, TEEERT &7
HEuWEHGEW T, PETARGH SRR LRET TR
MR, ERPEAREMMERRAMEF T LR N EM
FEKREEERWILL.

HAME UK, PELARAEFLEHEAR, 4EFR (T
) MEFTRAUBRANEEXRE .

HEER, RENARSRNAPEE T ERFXHE
IRFHSEXFRBEANEE, Bib, RO FALEREE
FENFXHRBABHME, RREAEFTEX., XAFERLS
TATHERMAAEGFERAN - LRTENLA.

BUANLREARXEEERTAM, BMAELIELSWHE
BRUHBRBBETAIENEN.

REBMAIAEXAINPRANTELE, FLAY.

.32 . IR (Frank Hindle)

Preface to Chinese Version of “Extrusion in Ceramics”

As far as we know today the first ceramic jars were produced in
China or Korea around the 43% or 44t century BC. To my
knowledge the first pottery kilns in China date back to the 50



century BC. Not only does China possess the oldest, but also
the richest, ceramic tradition worldwide; just think of the unu-
sual bricks used for the building of the Great Wall of China, or

the marvellous burial objects.

At the invitation of the Chinese Academy of Science, to-
gether with some colleagues, 1 attended a seminar in Beijing in
1982 on the subject of modern brick making technique. Within
the framework of this seminar I was offered the opportunity to
visit not only brickworks, but also factories producing other ce-
ramic items and 1 was impressed by the skill of the Chinese
workforce, both female and male. It appears that understanding
of ceramic technology and materials is imprinted on the collective

memory of the Chinese people.

Since that time China has enjoyed development at a breath-
taking pace, not only in the field of traditional ceramics but also

in the area of advanced ceramics.

1 do consider it a great privilege to have been able to estab-
lish a good and cooperative relationship with our Chinese cus-
tomers and with Chinese scientists over recent years. It is there-
fore a real pleasure for me that my book is now published in Chi-
na, the emphasis of the book being on the summarization of the
most important findings on the subject of extrusion of ceramic

bodies.

At this point I would express my thanks to Wenfa Zhang for

his great efforts in helpihng to promote and translate this book.
To those who read this book-1 wish you every success.

Frank Hiandle
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ML, RGN - fEE (Werner Wiedmann) FAHESIE - E/RE/R (Maria Hol-
zeD) R T WUMEHEL T)H B ERERB AR LS,

(14) 3F3EFTA 1 M 4 B 2 b0 2 i 3 (o i B M 8 4 T 1 SUMR BE ¢ J1 ¢
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HULBFHRE, MREAEXDNEEESHNFHES. BENTBE. RENRER
L, AR TEER BT N — Rk,

EEERF B —Z=h, KE - £/ (Gunther Dol) . B HEK - LA
# (Fritz Spiessberger) MBRREBBRBERZ TN, &iT. MARMBRA,

(15) IEMNE B+ £ (Aristotle—H HFHETERBER) G2 UK
M, ARRREES, FUARRALEERERRAESKER. HEEZT, X
ZWBHINBRELZMPEXGEH EFENRNEAREL, BIFXFRAITREXA
HEFEZERAE, RO —EES NEREMRFHIBTRENES ER
B —AMNFHKE. EHFHBRBENHES REMELURFAAREXES, B
Bk o 2BA (Fritz Laenger) #MATHESHEAER.

(16) BB ERBKMESEAXEHRD K - E®E (Mark Redma-
nn) FRRE, B TESATHREREBBESHN., SMEARMHESE.

(A7) HBEENE, BOBMPREREFHZA, K5 W& R T A
BARS M TRERBTS, KAREAERBT —F&ED ZHTHE
REH, XS5BT EFHEAR. L, $¥FLHAERHEFLIFHREH,
BRI MBS AN RRS R T HRATBENEAL, REFET HFE
B RN A B R T R . SR E BOE — AR, WA AT, X R R AR
RSB TR B R C 2 A MK,

g2 . #I3E[TH (Frank Clemens) W ERA R B ERE —FE
AR T X E AR B RE RS AEDOR B .

(18) REBEREBRBENERBFRERE-MHERTHEE. ETHE
MEHES RS H AN WX AR AR, UREUERKEX. BK
HREREUSENNEREEREAL RN, ETRH=ZFEHEK BRI A
ME M.

ltn, R4 - [ TBH (Ginter Mennig) XfEEHEEJREHLT TR HMA.

(19) HHNBHEETIWERBPERNERKTFRERLRE « BiEH
(Walter Reisinger) MR, EXSMNAT BIU T MEFRAN ., BE
EZHILRMRPZE.

FEERELIRMEFRMHRWELERE, XENRAENENAEBER
b, RE_EEXEBTBAE “KEWR”, BRBEREEMNHVEBET RO E.

(20) SRT, BATRLZE E BN MG B bh B o 48 e 4 71 BT i & SR A 5K B B A
R, BEREASS UM, STUIKW R EQEA BB DR KR BHRE R K
BB R R B AR KM MEFIE .

LG FENRBRL, BRE - LBIAN (Holger Wampers) £ At




HYLBARERMERIRE —ETHERR THENEZRIES.

(21) ZERMEMBFHEREN AR T E -2, REFK - XHHF (Katrin
Gohlert) FIZER « FI/R (Maren Ubel) ¥ 1F 3 78 R 7E X R 2 EIE N R
MMBENEINBEEN L. AZEXERESFH T E T 88408 UER
AR AR M R B A

(22) FREIREAE KEEMPREMFHREN - ES LN B
A BB B R AR

ms, B CFDRFFEENRESAHIAEMERNITEIARESRE
AT AR R 6 . BRZEARSRFETE i 1 2 Bk R X R A B DL 7 R 4R 1 A B A B
WHE . BEYT - AR B (Boris Buchtala) FIPE#&EHHE « Bi#% (Sigrid Lang)
T B e Ak % 1 AR B 5 AR B A — P R T B AR DB AR i A JRUER R A
i BT 88 .

(23) EABHRERE -4, RS MRS, THT - HRIIEXRE
(Kerstin Hohlfeld) MIREZICETHANEMSEHE XK, GFENHNE
. PRREFNSE IR, URFZEABAEFRAREANARERSS
Yk, SESELAHRAERELETHAE. RIZ2BRIKR PR
AHBAEET. BAM. B, B, PXMEMBEFHEOEEIR. H
&, HE “WEMBHHERBER” WSEHAFHARMIARBRNERS
B,

1.4 HAHBFEENEERIF

(1) MM ARA% Bt (SPRINGER Verlag) B2 R E HBXABRHES
EFR, RENRFBITA IR ZE RS HRBER” HXEE
BPENMERER. R, 2 REEX A $ P F R AR R A i 26 2 AR
AEHERECEERTENT, REFEEIZHBMERYINAE.

REATAECBREBAMESHFELT2AMTATHRENRBRE G5
MR L RSB HRE, E—EBE Fai UERAS RS AR —F
) RN, B EEMNZRAOXRANRREFAOBE SRR A0 RE
HREIERE.

_HERMBA AR IAE 4 ER 850mm MR AR, BA TR
Bl &k 12 BIRANBENAEFES, ESRITERRA 20mm KHEST HL
LE—f, RE, B—EATHEBKER. ERE 150m HEFHFHISE
SRR . TTEE T, REEBT AT TENEEXFENHETHE. #



