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Densification Process and Mechanical Strength of Feldspathic Porcelain Body
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Densification process, phase component and mechanical strength of the feldspathic porcelain bodies
were investigated. Packing ratio and flexural strength showed a linear correlation and its gradient (k-
value) indicated a degree of the effect for the reinforcement during densification. The k-value was
greatly influenced by mullite/glass ratio, and needlelike crystals of mullite was considered to acceler-
ate the reinforcement of bodies. Fracture toughness increased with the residual amount of quartz. It
is considered that, although the mechanisms are different, mullite and quartz strengthen the body.
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FUCRYT. AREA VFEFABERY, FEAEDA
Beip HE A Si0; 9% L EOSMES TH 5. KAFEHC
i, A S VTEERT AW, FEGEBIEI R
RATHS. AE, RARCERNR—ININTEOROYH
B LizbDEEW. HRFRE U THW IR R RERE
OB, AZUFA FEERSE L, XBREETIC
X BGMORER, BEOAELERE L TW5. AFBOHR
AFRTR2ICRTERD EL, KA, AE, BEORAHS
30:30:40 - I AELAAEEEI, THRETERLL. &H
EHOFFARIL, K0-ALO3-Si0, R FHKIC W\
T, IXRTCALTA MREICH 5.
PIEDOE A THE L/ FEHE, 2% 1kg #/K0.6/, K
VAIVRVEET VEZY ARBBF0AE & EBICERE
241 OBIBERY FIVICEAL 2hBAK, AT VAF
SA X CENET- /2. & LB KRE100 MPa T
BEh7 L 2L, 10mmx40mmX5mm ICEKE L. &

Table 1. Chemical Compositions (mass% ), Mineral Assemblage and Mean Diameter of Raw Materials
Si02  Al203 Fe20s Ca0 MgO0 K20 Na20 TiO2 Ig-loss Total Mineral Dso(um)
Quartz”  99.6 0.2 tr tr 0.1 - - - 0.1 99.2 Quartz 6.0
Feldspar" 67.3 17.9 0.1 0.1 tr 10.2 3.2 tr 0.4 100. 0 Microcline 10.0
Clay® 50.7 30.8 2.3 0.4 05 20 01 06 12.4 99.8  Kaolinite 1.0

1)Indian quartz

2)Australian feldspar 3)Japanese Gaerome clay
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Table 2. Compositions of the Bodies

Raw materials , mass%

Sample No.
Quartz Feldspar Clay
1 30 30 40
2 50 20 30
3 35 20 45
4 20 20 60
5 20 35 45
6 20 50 30
7 35 35 30

B, ARORTFAERIIMNT0Y% (max.69%~min.72%)
Tholz. BERIIASH T, FEEE 5°C/min, FrE
BE (1100~1350°C) T 1h fRE: L7, FAH L=,
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ABIC LY, EEEYC Y ) A—-F—FEICLDEEL, R
HOBEGEERLEBE LEEE LOLIOXRD, Thi
BEE L L CRHE L7:. BB SRE & I EIin
I, /X330 mm, 7 WAy FALY— F0.5 mm/min
KT3I EMFRIZHEEL, bRBOFHEREME L
Jo. Fiz, JISRIGOLICHEH LTI L-RABRRIC, &
200 um, X 1mm D/ v F% AN SENBEVIC LD H
BEME K 28I L. Bi, 8- MEsoBigrE
HEMETEMSE (SEM) Ik 0fT-7z.

EROEETHR X BEHT 2 HV, AEELETT-
7o, REMEREICIZ Y b vy o s (BR) #FER L.

=i, AFEA12), AF4 F(220) & A (220) OET
MOTE D FRE L B L.
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FEL W5, BRRICBT 5 BERERBOBELIC OV
T, BHOMMEREI S ZEHAI TS S L OMERH VO,
BAOKMEME BB W P LIt I N 5.

FORHBC & OB WD OUBEIC R THELZH L MICT
B72w, BERRED ERICHE S ERM OB E T
(B2). ARBREEZIVINLERBEEO LR & AT
BA L, AEOEEGMPERELEVWFEE (No.2) TE{LER
WAREWV. Thid, WA SIO, A Ih B9,
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Fig. 1. Variation of packing ratio as a function of firing tempera-
ture.
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Fig. 2. Variation of crystal content as a function of firing temper-
ature.

AEOLE R TIREAEFD Si0, ERE N & EKRT
%. R30-Al03-Si0; D 3 B4R 5 A BTk, SiO;
BNEINT 513 RROMESHEIDZ En D, BHEAD
BEOBERBIIEHOMMEEE 2 H L, BEtEELR5
—R/iZE->T0bEE2LNS. AFA FEIR, Hto%
WEHE No. 4) TmHEWR, BEICHT5E/ o
FH ERAFICA R, 1150°CHU EOERKRTIIAS A b

NI | -El ectronic Library Service



The Ceramic Society of Japan

314 ROEBSE OB & RERR

EREBICER N & T 5EH EEIDORRED & —H LT
W5, 7272 Ukl & &L, critical point & OFEEIAH
BTk, BEcHTAEBIMBICTERP 7. &
7o, BREELUAEZRBEEREd S, BROLZWFH (No.
6) Tit, BEAE, Lo51 MRS BHEESRLS
W, BRI 7Sy 7 ARG L7 H I LT, BELEREY
LrEZLNS.

3.2 BEHbeHbinme

BRI EERIRE X Il (K3), H5EE
TY—r %Oz, BECBETEETL, MR
FTHERIRE I T ABEEELEF CEEZR LT 5.
i, MEPEAELSREMBFBEIRK L TLRE L
FE-BL VAT Enn, BMOBFELIABERB Z/#
ELTCWAILIRHELMATHS. T I T, BEELREC
BB EFANS LT, BREREOEELRA LB
IR HRRE R OFRME 2 LI T & 5 &% 2 WEORK
BIEHT L7, 2 2T, critical point B> 7 1 —5 4 V7T
XD RMERE U T OBRBIIBA L, Bt & LICRE
D LT GBRBICOWTOARER L7z, B Gk
BENEK LG5 ETORHHEAT, BEEELICH T HRE
WO GRERN/ECH (B4), Mo TRENT 3
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Fig. 3. Variation of flexural strength as a function of firing tem-
perature.
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Fig. 4. Relation between packing ratio and flexural strength.

&% &%, No.1~No. 7TWIFnbEBREARICH AT &
B otc. BROAERBOBORL - TRY, Ribs
R 5ERNPEGHTRERS ZEBREEZRITLTWS

EEZONA. ko (, BEEP LHIFRIF LOMIC

B on 5B
F=k-P+c (1)
(k=AF/AP)

ICBWT, BECE > BMERBOBRERE TR R) &

LTRET A & T, BERREOHESHRIN LT, £E45
FHOMELROAPRELTHETES. BAEOEWVIZLS
REOHEZ 5L (R3), HKitOH Rl TR EIxfE
F L, RADZVWERMTR/PILMEELEY, AEDOL N
FEHTIEFREOEER LT 5. BHBELS OE VDR
BICHELRIFELTCNEZ LIIBLLTHS. T, BR
DEVEATHELMER TRELTHAL0D ERIRED
NI\ ¥, critical point & kfE & ORJICITNLT L S HEE
BROONT, kEPFEBIREOHE LRI LIBETH
B EBGMS.

EREARAE DN EHIC > W TN R BN & BRI
THF=REIBOLN TRV, UTOZ EBBEEIH
5. RTFERLHE & OBSRIC DWW T, Knudsen? R
EDORRBKTOFRELYE T IV L, mHICIEEBR
BH5ETHEBAEZREL TSR, AWFETHLN
BAfRIT Ch SIF RS HAME R LT 5. AER T
BER0% UL TOBRITIT BB, TOHATELZS
FRO, WARILEUC X 08 b 4 A RIOMERBIL, 22M
PRFIZ L > TREIN/HERICLT LD TR
D55, BT, VB OBELERE CIE RIS M
2L LY, Studt & Fulrath® B A5 A b-H5 AR TR
L7 &1, WA EEROBRUEROBELAHRE IR L
TEMICEETS. Lo TERBERAE SN,
BERURE TOBEMLTEICHE S HEER RIS SR
ThHhHEEZONSED, ZTDOay Ma—)VRFIZEEL Tid
SHEIRADPDBETH 5.

kB, BABEBE MRS & LK) B L

Table 3. The Effect for Reinforcement (k-value) of Specimen

Sample No. k-value
1 3.24
2 2,71
3 2.54
4 3.86
5 2.49
6 2.52
7 2.79
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Fig. 5. Relation between initial packing ratio and k-value.

o B, YIS THEZEDAZ LN TELNPERTIE
BEThy, BUROBEEPRENIHELZTHI R
FHiznb. 5 dEA-AE-REOH30: 30 : 400D
ARV, BAOBEE 2L, RELOBKREHA
RIERE2RT. BEELI T/ VAHNEZE(LI RSB LT
Bzl T—FBE 5T, kB & ORIt
FEARAEB ARFRO DN, BUUROBE & i s I
FARF AT EB™SHE. TORBIHEEZEOBGRAE
B CELILERLTERY, A—OFEMTHNT, Rix
HEFEEICHE I N THORBEBENFRTEALZ 2T B
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3.3 EBmEDHE
RIDHRTHEABLEDEAELRL VT EREIKE
Pole. BEORGEVEETIIATA FBARLE . £
IC, BERBOBRMEICHTATTIAT Y v 7 AHFD
LS4 FEOFERIM T LD, ASA M/ HSAKK
535 REOEEFAR (F6). F5 ARIIBERAER
TEAT 5720, BEEPRK LG - TBBOSHEN G
RO-EEREME LCTHW. AFA N HTALER
B EIZIEOHBERHETHD, AL FEPHRELEDS
—HTH AT EPEENIIRIN/. A5 FEPERER
B RITTHERAE N 213, EBROABEEOBER
ErodBOONS. BERRHCE, A%, Bt RO
INZThmLLEVES (AR No. 2,4, 6 #EE L, A%
R, HER, BEREREWES)THYOBEELELNIR
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Fig. 6. Relation between mullite/glass ratio and k-value.
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AEPRTDOLSA FOGHEREILS T, REDKT
KRB LW EEZLNS.
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FRICKRMEEE UBE A KT I 5 MERAD 5. —B1Y
e LEFER CHBBRNEAEATERVWEALE L, &
FTLIEHELTHREZBONT, FEZHVCAHECLSE
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Fig. 7 SEM photographs of the polished and HF etched surface of fired bodies. (a) quartz rich, (b) clay rich and (c) feldspar rich.
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Table 4. Fracture Toughness of Specimen Measured by SENB
Method

Fracture toughness

Sample No. Kic . MPawm'”?
1 1.37
2 1. 50
3 1.54
4 1.31
5 1.32
6 1.28
7 1.33

BEEEDEA L, AFELTCWAHREBEE &SI
BoRTABALD Y, MEXRRLERE RH) ZHEEE
LCEHB LT, &7 LSHRZERARLNRVEE 2
bhb.
FICHMEE A D B0, RS SR
RiFTHELRAN.. R4KA—FTHEOBOLN/FEb e
WTHIE L7 Kic 2. AEOLSVEET
k&R RLTEY, BT 2EMEARENT &
ERLTWA. —RIC, W5 A-KRFHERCTEA
EREBROKBENDREANBICEER S 2, BEISPKEW
R LT 5. AERTRIBEFAEIRDLS S,
FUR P UABHRHTHNE, WTEIDOEMREIOR
1 CRIE R ORIE I REA LRI S C &8
A EOA—EEELONS. £, BIERBHOFE
BEKexAEIRAEILLHMONTHWAWYR, HtHRT
BAEERLV/PNIL, SEERET- C#E T, Kcll
U TR TFOEGRBMNTHSHEELONS.
DEDEERLY, AT/ F, AELHITHEICH L TE
BERIFLTWAI LB ol A5A MIBFILIC X
DREYBOLHE RE) KT LIEENPAEL, AR
12 Kic o4 2 B8RAAZ . A5/ FERELE, R
WS T B AN ALBRIEDEEZD.

4, #&
FA-AFE-HEO3IBEHRCBVWTHAREEZ T,
R LAE), MBS & RBRE L OBIRERES Lo, B
EXEE IR ARSI 2R L, BEEORK TS
critical point ZRADLE VEE VR BERICH D, AED
HSVESTRLESRICH -7z, Thid, BHEAD L,
SiO, ERHEINT 51T SR PENS D EBEINT:.

BERIRFE 1o 4 A RBIBRE OBLIE, BEZL & &
B—FLTEY, RAMEE®FHRI T %R E T critical
point & IFIT—F, L7z, F/, HEE LHMIFRS LOMIC
FERBERARDON, TOEE (kE) BEFEIC LD
BEZBOLIMROKEILRL, REEREOEELRT
L CHERBEOBRMEZ B T5 2 B TE.

EEIZ LTS FPEICKELSBEIN, L5414 MHFX
& kB & ORICITHRZIEOBEFAERVED b,
Kic (BiEEH) o) L C3RaEOFERLEL, U
FURIC & D BEERRFOFER N ZHA I LTV 5 L #i2
AN, AFGA FPERREEE, TNENRE ST AN AL
TRrBELL T3 EEFE2L6NS.
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