(Belt feeder) (Screw feeder) (Rotary vane) (Vibrating)
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Type of Feeder
Apron Belt Hight Reciprocating Rotary Rotary Screw  Mibrating
Plate Table Vane

Material Characteristic
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Feed Characteristic
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Belt feeder

3.11

SKIRTS

CRANK ARM

3.1.2 aunsal

51N
Qa

ilaulti)i Reciprocating feeder

q

Rotary table feeder

3

3.1

Roll feeder

1.4



3.1.5 Scapler feeder

Bt P 1-7 2
R T &
s ML

3.1.6 Screw feeder

3.1.7 Rotary feeder
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3.2

50 kg/h

(rotary vane)
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(projectile)

s
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1 Blower

3.2.2 Screw



(projectile)

casing
()
o
Vi
1 )
n
(a)
(blade)
3.3)
(n-t)
y=o
t.
casing,
X .
Y:

3l

casing

+
Vi
///}\y
t
YI v,
n
X
(b)
U7 3.3
JUM 9.9
casing y =0 (

(projectile) casing

casing

V(= (Dr

Vn=0=WO0

(projectile)

VY= Vot ap
=0+ (9.81+C02nt



\/SO =
ay()_:
(B
= 0.17
ay =
(981)
v =14
)
X
Y=45°
(OH0)
a=00,s=r

rotor 3.8 rad/s (

(Q2r)

Sy = Vyot+ 2"
14 = ot + (981+(382017)2
t=048

SX::(VCIX)tr)t
= 38(0.47)(0.49) =031

v (s
vav = ads

25 kgh)

32



QO = 3.8 rad/s ( 25 kg/h)

vn= 0.642 m/s

casing (projectile)

X : Vx = Vtcos45°+ Vnsin45°

(@O r) cos45°+ 0.642 sin45°
0.911 m/s -

Y: VY=V, sind5° - Vn cos45°

(@O ) sin45° - 0.642 cos45°
0.0028 m/is t

Y = (1.4+0.17-0.17 c0s45°) = 1.45 m
y=Vy+ " (ay)t2
-1.45 = 0.0028 t - * (9.81+(a, c0s45°)) {2

-1.45 = 0.0028 t - * (9.81+2.45c0s45°) t2

-1.45 = 0.0028 t - 5.77 t2

t=0.5

X X=vXx + N (ax)t2

0.911 t +— (an sin45°)t2

0.911 (0.5)  (2.45sin45°) 0.52

0.68 m

R T

—— NWILENTUL
3
. "
{

= X

——— NUILAAWNAN
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_ — +
Vo
Vv
3.4
(blade) casing
3.5) (projectile)
(0-

U1 3.5
Jur 9.9

a0 =rOot+ 2r 00

a = Irad/s2

ar V -r(02

Vo

0 = 0° (

casing

3



casing

D = constant 1ot = 0

ay =
(9.81)

14

Rotor r=0

K =0.275

casing

VO

- COr — WQ

Vr =0 = W0

VX

vy

(projectile)
= Vx0 + ax

=CDr+ (ra + 2r (D)t

= CDr+2f CDt
= WO + apt
=0+ (981 + r - rCD2t

(V - cxn)

Sy = Vyot+ (ay)t2

35

1.4 = 0-t + ~ (9.81 + V - rCR)t2

t

S*

Z8

\/(9.81 + r-rC0?2)

t =0.617

= VO t+ A (a2

= CDrt+ —(2r CD)R2

=3.8(0.17)(0.617)+0)
=040
® i) = kt + C
r(t) = 0.275t

X4 20011 -

r(0) = 0 1r(0.617) = 0.17



1 6 =45°

M.
\C

e

0: Ve = ri)

vr=f

casing 1

(projectile)

Vx= Ve COS45 + Vi COS45

= r0) COSAS + r COSAS

0.17(3.8)cos45 + (0.275c0s45)
=065y, ™
ax = ar sin45 + ag CO45

©2 45 + (21 CO)cos45

2.46sin45 + 2.09co0s45

322 [ 2

vy=Ve sin45 - Vr sin45

rCO sin45 - r sin45

0.17(3.8)c0s45 - (0.275sin45)
=026 |1

ay = 9.81 - (ae sin45 - ar cos45)

= 9.81 - [(2r CO)sind5 - r0)2co0s45]
= 9.81 - (2.09sin45 -2.46c0s45)

=1007 17
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Y = (1.4+0.17-0.17 cos45°) = 1.45
Sy = Vyt -+ 2 (ay) 2

-1.45 = (0.26)t-  (10.07) t

t = 0.583

X Sx=vx + (axt2

0.651(0.583) +  (3.22)(0.5832)

1.00 m

- WAL
) VL
X
14 m
——— NLILONEIUUBN
040 m |l
1.00m

(blade)
casing
0.68 - 0.31 = 0.37

1.00 - 0.40 = 0.6
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o o A w N

1 ( )
2
(Coupling)
Coupling
. Gear Box
Coupling
Feeder

© N

(Bearing)

(f)

25 kg/h

casing

1Hz

Feeder)

Feeder

Feeder

35 cm

Gear Boxn

Inverter

(No Load)

3

18 cm (

Gear Box)

Feeder)



No Load ( )
1. Feeder

2. ( 500 g)

doslayaron

fudwin

UIN

3. ( 10 N)
4. 5
Load ( )
No Load ( )
No Load ; ae=( 1+ 2+ 3+ 4+ H/5

=(3+5+4+5+3)/5
=4 N
Load ; ae=( 1+ 2+ 3+ 4+ BH/5
= (115+110+110+110+115)/ 5
=112 N
12,345 = 1IN
Wave = 1IN
No Load Widd=wdk+ ae
=4+10
=14 N
Lo d ; Wotal — WHisk + Wave
=10 + 112

30 cm



=122 N

,0d = 1N
Wdsk = 1N
Wave = , N

NolLoad 1Zm =0; IGXQ)+ra( T=0
Q (14)
2

T =5 N-m
Load ; Zm =0 ramxg) 03 - T=0
~(0.5 x9.81 .3(122) -

T = 37 N-m
ra= \ im
g=9811m/ 2
T= 1N-m
mded = 1500 g
37-5 = 32 N-m
T
F =
r
32.0
= 182 N

0.175
F= ( ) 1N
r = 10.175 m

3.2
o A 0 « R LN A

N 2.(N 3.(N +N 5N Vae. (N (N-m)
No Load 3 5 L 5 3 4 5
Load 111 110 114 112 113 112 31

P)1



P=0)xT
= 6.23(32)
= 200
© = 25 kg/h 6.23 rad/s
T = 1IN-m
0.5
(Coupling)
(Coupling) Gear Box
(Three - jaw)
Gear Box
Gear Box
3-12 mm
0.5 (373 )
Tm= P/COm
= 373/ 157
= 2.37 N-m
com = 1500 rpm 157 rad /
Tm=
T
F,=—
= -ee-——1— = 0.373X 103N
6.35 X10~ 3
Fr = IN
Tm= 2.37 N-m
rm= 6.35 mm

(distortion - energy theory) [13]
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sy=°-577Sy

= 0.577(380 x 106) = 219.26 Mpa

sy = shear strength 1MPa
= yield shear strength carbon Steel 380 MPa
FSx F
_7(0.373X103) = 5
m?2
219.26X 106
A= 1 2
FS = (factor of safety) (dynamic load)
7 4 -8 [13]
A - =1.19X10" *
D = 0.00389 m
=4 mm
4 mm
Gear Box ( Gear Box
12.7 mm Gear Box
)
4.Gear Box ) 1Hz
Gear Box

Gear Box

1:10 11:20 , 1:30
1:20



Gear Box

((1710)2=
Tl=

T2=

a)y = 20x0)
= 20(6.23)
= 124.6 rad/s 1189.84 rpm
, rad/s
1rad/s
120 f
rom = ———
(rpm)
f= 120
4(1189.84)
= — - =39.66 40 Hz
1Hz
(pole) 4
1:20
Gear Box
Gear Box 1: 20
G)1T1=(02T2
T2=T1(0)1/0)2
= 2.37(20)
= 47.4 N-m
Gear Box 20
Gear Box
Gear Box

0 - 50Hz

Feeder

1N-m

Feeder 1N-m
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12.7 X 10~3

Gear Box

Gear Box

Gear Box

= 3.73X 103N

Gear Box
Feeder 47.4 N-m

Feeder 12.7 mm

(distortion - energy theory) [13]

sy-0.577Sy

= 0.577(380X 106) = 219.26 Mpa

sy= shear strength

= yield shear strength

>sy °sy

T Fg/A
_ FSXH

Ssy
_ 7(3.73X103)
= 219.26X 106

FS:

7 4 -8

0.0123 m

12.3 mm

119X 1 % 3

1MPa

carbon steel

=0.119X10" m

1m2

(factor of safety)

[13]

Feeder

Feeder , N

380 MPa

(dynamic load)
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4P =0.119X10~3

D =0.006 m
=6 mm
6 mm 4
Gear Box Feeder (
Gear Box Feeder 254 mm
)
6. Feeder
Feeder
distortion - energy theory
16
d= n (4M2+3T2)2
d= 16(4) -(4(0)2+3(47.4)2)2
,»r170X10
d =0.0214 m 2.14 cm
2.14 cm 1 (2.54 cm)
Sy = yield strength (C =3 %) 170 MPa
M = IN-m
T= 1N-m

N = factor of safety 47

7. ( Feeder) [11]




(25.4 cm)

8

6 mm

(Bearing)

Gear Box

UCFL

Feeder

47.4 N-

Casing

UCFL
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