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Gravity Discharge Characteristic of the Powder from

the Hopper- Structure which avoided the Blockage Phenomenon

Hideo KAWAHARA, Yoshinori IKEMOTO and Yasuteru TAHARA

Abstract

The vibrating feeder which has generally been used has its flow control devices installed
on the outside of the hopper discharge. This paper presents a gravity discharge
characteristic of a powder from hopper that used rubber film vibration by air pressure.

The structure of proposed hopper is the double structure which inserted soft container in

the conical rigid container. The result of the experiment revealed that proposed hopper
was effective for the bridging of the powder. And the discharge of the powder affects the
timing of aerial supply pressure and applying pressure.

Key Words: hopper, Gravity discharge, Bridging, Air pressure, Rubber film, Vibration

1. %K

T, BHEDONV RY v 7 (BT - 48 - BX)
IZiX, EaE. HRE, Eo 3 ¥ — | BERE,
BAERL VWD ZEREER I, BHEORBERN
VR TLBEEPELIEBRENLTWVWS, K
EEL, BERE, Bk & OB IMEER <
RO T CHMEORBEBEEIT T 5 E
RBEBAETETEE-TWD, ThETHHW
ZHEER I FETESFICRBNT, TOLET
B THEOHERLIHEDT-DIZHR v -0 A &
NTW53, ZOFRy /=L, BEEBHIEDE
WA EBHE TR SN TW5, HEttEoRE 2
&iX, FyX—ATHELAETLITY v P%F
BRLRT L, Sy RX—mb0RE0deH s EE
725,

PEk, EFROMEEZMRTHFELLT, Ay
R—ZBRLTCVWIEROHEAAELREL L,
ML Ry R—NEEL DBEEY /NS T5HERN
ZZ2HNH0, TNTEFA oy A —L2EOEEZ /I
S LTCLESHERRET D, FTdF v/ =0
PBEHOERELSTEHIFELELOLONDD, Ky
— b OBREOHHBEOKIESREC 2D, &b

I bOBENFERIIMZ T, Fy /" —ICHE
RIRENEMZ B FER, Ay A—RNICERERE
REAATHEEZSBIESZTL—Yarin
STl FELEZLNTWS, LA LEI#E TR, B
ERBEL, Ky - IEHBOESICHZ 5 55
EEFLEILEREL, EDIIMEEHEI->T
BEIETLESMENRET D, BB TIL.
7Y v URBAEL T EHEORIT i %24
DRATZENTERNWERIZ, Ty FER—AD3
A LGSR, ZEBRZORNLEY KITHE
ERETDHLENTERY,
LERoTINLOMERERRT D720, &
=B L TV 5 2 — ROBIEEZINIC,
LS a— R CHREMBOKEEREFALL
2EBEDOF - RFRy R—BELRET S, B
BZIX, MRS & AR & ORMICREB 2R
EEARSE, AEARBCRRELEEL, Z0O@E
KENPOREBERBICEMERZHRT S, Zh
WX D BREAERIIR v =L@ - TBTE
T 5 Z ERFERICAR Y, BAERREBIZH DK
yN—AOKHEEELRES Y, HEOWE %M
BIZTHILNTED, ZOoFy —EEX, b

. GLRE DAt

2004 429 A 13 B A+

r



78 IRSEAT BOE N E 37 55 2 P A BB B R 8 S5 P AR 55 37 5 (2004)

CETHEARAEETH Y, FERARIS L THE
DOHEHBELX EFE - BEZFIATIFRICHES
ha,

AR TIE, MBLEEBERK v —NTHRAE
LTWBBEDT Y » DS IZT 5 B3I
WTHRE L, [UBZERE~DOHAEE S H 5\ N iZED
MTBENESDO Y A I F B RO HEICS
R 5B EBRNCHEL., BELRBEDOEEN
HEAE DO ATREMEIZ SOV TRETT 5,

2. ERAZE
2. 1 Ryn—#&g

BMEREYHDEVEE Yy - OENLES
OERTHARH TS -DI1I2iX, BERTY o2
ER LRV ICHOROTEND B —ELUL
THHZLBMETHD, LrL, BERTY v
VEFEL TWBHE THRRCERCES 2
2. 7V VEBETILHRETEIHERD S,
RELL2EBEDRy R—bZOMERISAL
=bDThHD,

T AyNX—HNTRELTCWBHEDTY) v
DIOWTHEER2To, M1IIBEBHADOT 7 Vv
BURRE AV 2 RTTHR v A—NOBHED R EES
ARLTWS, R, R LEBmEIX JIS RBRAR
EeHEOTWW (B2 Ths, BiEoMRIC
DNTIRRITEND, BEIEIE Y —ANDH B
BT, EAmECHLTTY) vy PEFHRL., EEHO
MEDOTHNZEIESE TS, = OWREETHE
LRy NR—IIRBIZMZZLTY v VIIMEEL,
MEIXE QI @ dy > TR S 2, IREIMEIET
BLBVOT) vy URERENS,

ERDOX ST, Ay X—NTHRVELFEETD
TV VEREMET B0, Ky —NICERER R
EHALLE2EBEDORy N—Z8REL, B 2
REB LR v X — N OB ERE DT 2 1R
LbDTHD, a—RORT L ABIES
(t=lmm) ORNRICKEM TH 5 I LHER
(t,=0. 5mm) ZFEA L 2 EEEIZR-TEY.,
IO OBRBOMIIRBZEREBIEREIN S,
B2 (a) ITRTEICHERYR—NTTY v VN
REhsE, K2 (b) IZRT LIICEREDL
HIEMER SR S, T LARIABRES L CH
ERBIZH DB EOTHNE BIC ST IBEICAR
5. BB, R INZERITHERE LY KEH~
BmHEN5, EROEBTII. EHERIE. EX
B3 I ER B X 7= BREF DO BRBAIC X - THrisERY
ICREZERRE A~ G S, Ry R—NEO T AR
ARICIEE* 525,

Fig.1 Bridging of a powder in 2-D hopper
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Fig.2 Aschematic illustration of the mechanism
of powder supply by rubber film vibration
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Fig.4 Micrograph of a powder surface
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Fig3 Experimental set-up

Table 1 Property of powder

Fly ash Silica sand
Particle size 13~17 97~31
d[um]
Dty 2.0~2.3 2.6~2.7
o [ g/cm3]
Main $102:45% over Si02: 95% ov<.er
component Fe203, A1203, Ti02
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Fig.5 Time histories of the powder weight for fly ash at t,=0.5-2.0sec
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Fig.6 Relationship between supplies pressure
of air and flow rate
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Fig.7 Relationship between supplies pressure
of air and flow rate
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Fig.8 Time histories of powder weight for silica sand at t,=0.5-2.0sec
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Fig.9 Relationship between discharge rate and powder flow movement of the inside hopper
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