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Abstract: The newest model of powder tester PT-X, which was the only PT-X - Carr
powder characterizing instrument based on Carr index method according to

the ASTM standard, was recently developed. It was used to carry out tests

with three JIS test powders having different particle sizes for the

comprehensive analysis and the evaluation of its advanced and reliable ’
features in the automatic measurement and so on. Then it was applied for the 10 o 5
evaluation of nano-particles properties to discuss the practical value of this
method in the production and research. The experimental results showed
that automating the powder characterizing instrument based on Carr index
method could improve the measuring precision and reproducibility. It could
be used for physical property evaluation of nano-sized powders. Tr
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1 Carr
Tab.l Carr’s flowability index for powders
* sk
/ / / /
) (*) % %
<26 25 <26 25 <6 25 1 25 — —
90~100 26~29 24 26~30 24 6~9 23 2~4 23 — —
30 22.5 31 22.5 10 22.5 5 22.5 — —
31 22 32 22 11 22 6 22 — —
80~89 32~34 21 33~37 21 12~14 21 7 21 — —
35 20 38 20 15 20 8 20 — —
36 19.5 39 19.5 16 19.5 9 19.5 — —
70~79 37~39 18 40~44 18 17~19 18 10~11 18 — —
40 17.5 45 17.5 20 17.5 12 17.5 — —
41 17 46 17 21 17 13 17 — —
60~69 42~44 16 47~59 16 22~24 16 14~16 16 — —
45 15 60 15 25 15 17 15 <6 15
46 14.5 61 14.5 26 14.5 18 14.5 6~9 14.5
40-59 47~54 12 62~74 12 27~30 12 19~21 12 10~29 12
55 10 75 10 31 10 22 10 30 10
56 9.5 76 9.5 32 9.5 23 9.5 31 9.5
20-39 57~64 7 77~89 7 33~36 24~26 7 32~54 7
65 5 90 5 37 27 5 55 5
66 4.5 91 4.5 38 4.5 38 4.5 56 4.5
0~19 67~89 2 92~99 2 39~45 2 29~35 2 57~79 2
90 0 >99 0 >45 0 >35 0 >79 0
Z* i) ’
kek s .
, o (JISZ 8901) 3
b ( 3 ) o
b b b
’ N N N
b b 3 b o
, , , Carr ,
b ’ o
o o
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Tab.2 Carr’s floodability index for powders

(GERY
(°) (®) %
<59 25 <11 25 >29 25 >49 25
59~56 24 11~19 24 29~28 24 49~44 24
55 22.5 20 22.5 27 22.5 43 22.5
80~100
54 22 21 22 26 22 42 22
53~50 21 22~24 21 25 21 41~36 21
49 20 25 20 24 20 35 20
48 19.5 26 19.5 23 19.5 34 19.5
47~45 18 27~29 18 22~20 18 33~29 18
44 17. 17. 1 17.5 2 17.
6079 7.5 30 7.5 9 8 7.5
43 17 31 17 18 17 27 17
42~40 16 32~39 16 17~16 16 26~21 16
39 15 40 15 15 15 20 15
38 14.5 41 14.5 14 14.5 19 14.5
4059 37~34 12 42~49 12 13~11 12 18~11 12
33 10 50 10 10 10 10 10
32 9.5 51 9.5 9 9.58 9 9.5
25-39
31~29 8 52~56 8 8 8 8 8
28 6.25 57 6.25 7 6.25 7 6.25
27 6 58 6 6 6 6 6
024 26~23 3 59~64 3 5~1 3 5~1 3
<23 0 >64 0 0 0 0 0
3 JIS (JIS Z 8901)
Tab.3 Particle size distribution of JIS test powders—white
fused alumina(JIS Z 8901) ’ '
JIS 0.
d](/p..m dS(/P«m (lm/ll«m dnx/}.Lm (l»/}Lm d,/}.l.m . 3 N
No.1 1.2 2.1 2.3 3.2 2.2 1.1
No.4 12.8 18.1 19.5 27.3 194 15.1 ’
No.6 48.9 72.5 79.0 121.8 80.8 56.3 ’
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4 JIS - (JIS Z 8901)
Carr
Tab.4 Carr’s flowability index for JIS test powders—white
fused alumina (JIS Z 8901)

No.1 No.4 No.6

/(%) 50.5+0.7 12.0 49.2+0.4 12.0 38.5+0.3 18.0
/(%) 73.8+x1.4 12.0 67.7+0.8 12.0 58.4x14 16.0

[(kg-m?) 65087 — 1203+2 — 1845:5 — (a) HI LTI HE P8 40
/ 1411213 1946+6 — 2250£10 —
(kg'm™)
1% 53.9:0.5 0 382:02 45 18+05 180
/ 917+17 0 5808 150 1.6  23.0
— 240 — g5 @ — 75.0
5 JIS IS Z 8901
] a ) (b) ¥4 4b 78 P49
Carr

H3 ZemllTER

Fig.3 Angle of repose measurement

92.51, 62.94 m/g,

Tab.5 Carr’s floodability index for JIS test powders—white
fused alumina(JIS Z 8901)

No.1 No.4 No.6
(4 ’ O
240 30 435 175 750 250 6.7 Ti0,-5i0,
/(°)  43.8+0.5 120 24.9:04 20.0 20.4+0.1 22.5 Carr °

/(%) 6.7+0.5 63 243x05 200 18.0£0.3 17.0
1% 6.3+04 6.0 13.7x0.1 120 9.6+0.6 10.0
— 27.3 — 69.5 — 74.5

6 TiO,-SiO, Carr
Tab.6  Carr’s flowability indes for TiO,-SiO,

nanocomposite particles

/(°) 425 16.0 45.8 14.5
/(°) 65.0 12.5 65.5 12.0
/(kg-m™) 53 — 206 —
/(kg-m™) 71 — 367 —
1% 31.4 10.0 43.7 2.0
1% 26.5 12.0 20.4 12.0
— 50.5 — 40.5
7 TiO,-SiO, Carr

Tab.7 Carr’s floodability index for TiO,-SiO,

nanocomposite particles

a) HHLATI P4 1% (b) %48 i 78 P9 1%

B2 FFmuErEE

Fig.2 Angle of spatula measurement ¢ 4
50.5 21.0 40.5 16.0
’ ’ /(°) 234 21.0 28.0 18.0
o PT-X Q) 19.1 17.5 17.8 165
- o /% 34.5 20.0 28.8 18.0
Ti0,-Si0, - 795 - 685

o, BET
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