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Design and Experiment of Separation Device of Hammer Feed Mill
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2. Inner Mongolia North Heavy Industries Group Co. , Ltd. , Baotou 014033, China)

Abstract; This article is about researching the reasonable shape of the hammer feed mill’s separation
device. We got the shape under the situation that the friction did the minimum work by calculating the
friction’s work when the corn granules moving inside the separation device’s tube. The new separation
device was made out on the basis of analysis and calculation. On the one hand, we used Fluent
simulation to analyze the movement of the materials in the new separation device and the original
separation device; on the other hand, we contrasted the actual transport results of the two kinds of
separation devices. We got the distribution of the corn granules within the separation devices by adopting
the high-speed image technology, and then we obtained the data records of the two kinds of separation
devices at different turning velocities and feed quantities. Both the simulation results and the experimental
results shows that the new separation device raises the transport efficiency, especially at high speed and
big feed quantity. When the speed becomes higher, the transport efficiency of the original separation
device gets closer to the new separation device, but the efficiency of the new separation device is still
higher,the efficiency gap of the two kinds of separation devices becomes bigger again at the speed of
3 500 r/min; when the feed quantity becomes bigger and gets closer to the nominal rating, the efficiency
gap of the two kinds of separation devices becomes bigger too,because the new separation device not only
uses a new reasonable shape, but also becomes smaller than the original one. So the new separation
device is effective for energy saving and consumption reducing especially at high speed and big feed
quantity. This research will play an important role in energy saving and consumption reducing of feed
production. It also provides a theoretical reference for the design of the separation device.

Key words:; feed; hammer feed mill; separation device

Wk H 3B 2016 —03 =15 &[] H . 2016 — 04 — 05
HEEWMB: BRARFFILETH(51105189) M5l B RFH #4100 H (2014MS0534 )
YEZ A W (1980—) , &, B 2082, W+, EE AR TR K5 52 6 WL 5 H 3 B 5T , E-mail ;. kdely@ imust. cn



5 113

WG SE 2 B SRR RE LAY B B BT 5 A 129

51

1% g Bib 2 R =0 R R B AL TAE BT, S ZE LA
P77 A 8 T R 5 1) BRSO, TR R 2 1 TR
X, fif £ 5 FIHLE 5K 9 Wkl 0L B K I i35 7, i)
B ORE AL Ry WL ORI TR R 2R R AR S )
B ST R L 1 G LGS R R I
DABR v A WL A3 B Ak R O B, X A% A TR L £ 9
Sy BGEHEAT T OBk, W T — R B 4 R
BLE X %00 W LAY 4 B HLBE HE AT T K 0 A o
9%, B A 9T 32 2 AR v TR B A N U i 4 R
AR IR Ty 1w o AR SCE i BOE A, D
/NEESETIRE SR H A, BT — Rl A R T RHE 3
A3 5 10 43 B 5 0 ) B T BT R, 9 0 8 5 1Y)
TR B 1R AN LA 38

1 a3 R R

LUNESIR WP /E SN iR Lo U A7)l L B YN
BORE AR B A BE NS N OR R JE RAE AT
Bl B m AL o 12X Ak B, ProeHia 3y 1 A
T AR AT RE AL o S PR DL R PR (T
FEIERURL ) 5 SN A BE 1A P9 3 T A 2B il 98, 76 %
F LB, b TR R T RER R W T
RHIG TR FRARG T 0 R IBURL 3 31 07 1 1 RO
U, & BRI 0 B A B R TR AR 26, 0/ kL iz gl i
T I BE R, XS T BERREAE , B R Ry R ABCR A R
AT LRI TR 8 R 23 7 2 e T e v
I )

il

B R O LS R B
Fig.1 Diagram of hammer feed mill
LR 2.3 3.8 4 BEEE 5. 54 6. DR
7. A

2 RMNEBEDRHELSBERERT

FI Iz o8 43 A 1155 S 78 ) R RURL T A1 8 BE i 3
P B0, BE 38 D7 5 D B /N B Y AN A RE 2R B
R TR
= _20 ;/ZW( 6 _Cz)% T6

x +c, (1)

Af p—BEERNE m— ROk

T =W R, T A R B o
RIS
x y—— AR AR I\ A AR
B B UL R A 2 2 A S s B, A7
] AR, K/ R 10 m/s , AT Ak AR ] | 8575 [a]
PEAGY B T AR RIKSP O 1) ok off DL L g 5
FRAFARAS (D) 515 205 72
y=0.153(141.77x +0. 76)IT -1.086x -0.133
(2)
AR el 2 BTt A o B e B AN BEANIA] 2 P
R

N PN AN NN

bii g <ha)
P2 i/ J5E T R 2 o A T
Fig.2 Model of minimum frictional power consumption

separation device

3 RS BRESRNMNEEDRBLSE

*ES BEMERBERU
3.1 L&

BT A MRPICEE , 121 ANSYS Workbench £ {f:
Hfy Fluent BB 1 36 40 B 58 B b 1 ) R4ig Bh ot
R AT T8 PR AR A DL, 45 20 2 2 i 1) — 4 L Aoy 5
PRBEAL G A ANSYS Hij 4k 2] b AT R 30 4, i 57
AR T BT R )y B R
Bl 3 BT /n o #5840 R Al Fluent Hp i WK 4L 22 AR i A5

E![”:

o

B3 b5 X3 0 A BT
Fig.3  Unit of computational area

3.2 W ERR BRI

223 S B oy W, T 9 B X Ay e I e
KL AL E FEAT I T B, WO B 4 R BURE KL B K
R AR AE 3 mm ZE Ay, B LA, AR AL 5T, AR
PyRHBURLRLAE g 3 mm KR UKL IR B (B R B
FORPORL R, TR = W 4.5 B



130 & A Bl B ¥

2016 4

57601
SA8e-01
51901

l 4.90e-01

| A8e0

42201

4.00e-01

37501

2.880-01

2.5%-01

23101

202e-01

17301

144001

11501
'xm y
o Bz
B4 D e oy B2 B R OR BRI B =

J46e-01
Figd  Contour band of original separation device

3N7e-01

6. 14e-01
584801

i A
522601 -

492e-01 ‘
|

4 Ele-01
4 30e-01
3.9%-01
1 E%e-01
3.380-01
3.07e-01
2.T6e-01
246001
21501
184801
154601
1.23e-01
9.22e-02
6.140-02

::nmu B

BS e/ DG £ 00 79 28 B R K ORIk JE = T

Fig.5 Contour band of minimum power consumption

separation device

MIEN 4 AT LA i, TR BURLAE 46 7 2 % B A
F1 ol A J3E DX AR P e R R R KR PO ke BT
3 FE 52 2] T AN BE R B, — S R S
GIME RE S Ax il 438 Y S 3 (0B R 5, 2 R T DR 2
o B TN YIBHE T ) S R S T B
AL B O R A TR R B, B LA R 23 AR R A B
Fr R R IX

MIELS AT LU, 36 K URLAE fe /) EE 452 2 6
200 T B TN R R X S AN BE AR R AE BB
NG R B AN RE ) 2RO B /N EE 4 D AR 4G BT
EAPRHIT I8 BE 12 Bl I EE 8 1 M e/ o TR,
AT Lt i 2 9 A ) TS S LA 280 2 AR
BRUG o B B R, JLP N BN e, Rk o B
BORA T R o

PLAC 2 Fh oy B e B Y W RHBURL R JEE = T
RS B 2 T LA e R i ) B AR
3.3 BRI AR

PR B 2 H R 1 s A e A A B U ) O
PERITR 2EA T B2 E NI, B L 23 B9 248 B 9 19 <R
Or A G B X IR B K R/ NE BRI AR
20 R N B W S AT AL S5 RN E] 6.7
FiR

MIEL 6 0T LU M, 7 UG 70 B0 B A, e v
XA ARAEA DAL, R SN BE XS0 0 B 4

i

: il

2584400 i ol

2 05e+00

1830400

1820500 _

st X —ZF

40400

Bl 6 Jsihfon g 3 B TR BURL I E = K
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Tab.1 Results of minimum power consumption separation

device at different turning velocities

e AL BEERLE efin i
i A
Hz  (remin™") (kg's™")
1 20.21 1500 5 3.427 20 0.171
2 26.98 2 000 5 3.673 20 0. 184
3 33.72 2500 5 3.836 20 0.192
4 42.23 3000 5 4.094 20 0. 205
5 49.18 3500 5 4.187 20 0.209
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Fig. 10  Concentration distribution of corn granules

in original separation device

Tab.2 Results of original separation device

at different turning velocities

————— —
% %ﬂf *f;f;@ VURHRL R RN/ iﬁ;
He o (emin)  CF 8 T (kg

1 20. 21 1500 5 3.248 20 0.162

2 26.98 2 000 5 3.370 20 0.169

3 33.72 2 500 5 3. 656 20 0.183

4 42.23 3 000 5 4.023 20 0. 201

5 49.18 3500 5 4. 046 20 0.202
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Tab.3 Results of minimum power consumption

separation device at different feeding rates
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Concentration distribution of minimum power

consumption separation device
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1 33.72 2 500 3 2.729 20 0. 136
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Tab.4 Results of original separation device at
different feeding rates
5 BEHL WAL
58 T e U R g S
Hz  (remin') (kg's™")
1 33.72 2500 3 2.744 20 0.137
2 33.72 2500 4 3.720 20 0. 186
3 33.72 2 500 5 3.656 20 0.183
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Fig. 12 Productivity curves of the two kinds of separation

devices at different turning velocities
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Fig. 13 Productivity curves of the two kinds of separation

devices at different feeding rates
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