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® Japan

- Electronic ceramic materiall| BAHJIYY I EESM £H

- MITI (Minister-of International Trade and Industry)2| S Oa,
JFCA-EC3 (Powder, process and chemical characteristics part)@} JFCC
(Japan Fine Ceramic Center)®0| TAISIH ZE3 UFE =Y

- B3| JFCCOoiA USHE S Q| ABH d{2} multiclient T
F S50, UE By J|@2 Vi@HE % BE3 JdB30 =FH

Table List of Important Items of the Long-Term Standardization
Project Relating to Ceramic Powders only in Japan. (1988)

Standardization Espeically Necessary

Standardization Achievable| - Particle Size Distribution (O.1um or greater)
in a Short-Period of Time | - Particle Absolute Specific Gravity
- Particle Tap Density

Standarization Requiring - Maximum Particle Diameter
a Somewhat Longer Period - Particle Shape (Aspect Ratio)
of Time - Particle Diameter (Powder, Organic Structure)

Standardization Requiring | - Particle Size Distribution (0.1lum or less)
a Long Period of Time ~ Secondary Particle and Aggregation Properties
-~ Powder Forming Characteristics

Table Progress of Survey and Research on Standadization of Ceramic
Powder in Japan (1991)

Item "89]°90]'91|'92]|'93|'94|'95

Particle Size Distribution
Density of Particle
Specific Surface Area
Sampling Method

Granule Properties

Slurry Properties

Forming Properties

Primary Particle size
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(e)
Fig.3-3 SEM photograph of BaTi0; spray dried powder (C,D)

(a) morphology of C - powder granule
(b) and (c) cross-section of C - powder granule

(d) and (e) cross-section of D - powder granule
—273~
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Fig. 3-15 Comparison tap densitys of ASTM with CEN in BaTiO,4
granules (A)
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Fig.3-16 Comparison tap density of ASTM with CEN in BaTiO,
granules (B)

- - e

- 168 -



X3Z Spray Dried Powder

& e

wST Yrils A+

Y- | 1E Flow Rate ¥HI17l&

1. AP BH

O BEXT - Spray dried powderS| 0} ‘5—1% LELA

@ Flowrate - Funnel 2 %1 spray diied powder® SoAlF &=
® Spray dried powder X} Big - IR BR,
- SSBRUCH4
Spray dried powderdl {8 BxMH Al
(Funnel hall 37|

@ 7|&E7H

Table 3~1-1 Comparison standards for flow rate of metal powder

D RIE AR A i

o~ w2
ASTM B213 ISO 4490 JS 22000
g8 e G (
CHAMAY & &Py S5HY e Fig 3-1-1 °
- B Fiowmeter
Al 509 500 500
Fu:.mel Hall 2.54mm 2.5mm 2.63mm
Diameter
150-mesh . =106 um
al ojZte i
e Turkish Emery Turkish Emery IEted A 1100
2. Y

@ Constant welght method
@ Funnel hall X[# 8} - 2.54mm, 5.03mm
® UARBRE - MAMR ALOs, BaTiO; NTC, Zn0: spray dried powdar
® Flowmeter 2& & powder 917
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(» Fused Alumina powder B () Sus 310 pwwdor AT — Ak
Table 3-1-2 Flowability of fused alumina powder (50g) Table 3-1-2 Flowabily of Sus 316 powder (50g)
YU (se0) nEYA| e | HET (20 ZE A
Before Drying 78.565 153 Before Diying 21.85 0077
After Drying Alter Drying
h 73.713 1.52 o _ 21.63 0.075
(100°C 30min) (100°C 30iin) ’

226+
O Powder Beiore Drpng
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Fig. 3-1-17 Flow rate variation of SUS 316 powilara (GUg)
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(a)

(b

Fig. 3-1-13 SEM cross section for (@) BaTiOxC) and ) RatiOxD} spray dix!
powder
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443 Spray dried powder & .25 Hl7|20f oSt AR

1.??%ﬁ

@ epray dried powder &4, ZE — Il Ay ol 37
A

@ SE 7 — M Y BE =5 BY o

Table 4-1 Comparison of CEN and ASTM for compacti:n

Qg oy

o2

CEN 725-10 $ITM N33t
Die XA Tungsten Carbide Cemented Carbids, Tool Steel
. Roctonguiar Type
Cytinder Type 5T At e
Compgcuon (dlameter : 20-26mm) (W -l2./mm,"L .31.\_.:n:11, H=5-7mm)
oY . Flg. 4-2 A% Cyindrical Type
' = (D=254mm, H=12-254)
Organici® Z &8 BM: AX
M M A2l B4 110+5°C al least 24h
desiccatoroll &2t
Lubricant AR, AL MEY NI
Pressing b - o )
; o E e s AISPam
Condition ' 25, 50, 100, 200MPa o nessite £ -t a/min
16 Pressing ¥ compacti= desiccalor®f thr 5%
— expansion due to spring back .
2. S

n

(D Manual hand press, UTM 0| &
@ spring effect, mold size ¥i2}, loading rale Wi&i. tap densityr1Ql U HS ¢+t
® CHAHRZE — AR AL, BaTiOs, PZT spray dried powdci

¥

3. A% R 2@

7t. Manual Method

® MMM of= HE F& — spray dried powder ZE EX 71 (0.1 tonollAl 0]0] HH)

el ~0- 18t Try /é
32l | ~A-20d Ty B
34 | —O—3d Try f
—e— Avarage
3 1ol - /ﬂ/
§ ) &
(-] ,/
ar . ;":8
8} Q/ -
s
10t 1;7 AJ

Applled Pressure (Pascal)

P d-4 i) SEM ¢of areen body o BaT:Oy [A) 2t prassed at 91 ton
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T, Granul s
"Z&.’.fff * a0 0% yiel:"u it 3?,,','.,; Powder bulk density (g/em)
(wt®) : Q) {MPa) (g/cm Poured - Vibrazd
100/0 « 47 2.29 1.89 1.05 1.21
80/20 37 . 1.90 1.87 1.05 1.23
60/40 22 .45 1.92 1.08 1.26
40/60 18 1.15 1.98 111, ' 1.31
20/80 17 0.72 2.08 1.13 1.32
Oo—TTT T T T T T 1 23 I A I
Relative Humidity = 50% - Relative Humidity = 50% O% PEG
. Temperature = 20°C
- Q9 2.0 . . -
g 20% PEG
B =
=
3 LS5 -
- @ 40% PEG
. hed / .
- - % P
] £ ok y 60% PEG i
“
3 /
~ § / o . .
3 oshk / 80% PEG 4
o /
i /
, . 00 1 L 1 1
0111111111 0 0 20 30 40 50
(6] 20 40 60 80 o]0
wt °I. Polyethylene Giycol ' Glass Transition Temperature ('C)‘ -3

. 1. Effect of plasticizer (PEG) content on glass-transition tem-  Fig. 2. Change in granule yield point as a functicn of binder ..
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