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Hammermills




Advantages

Hamme

Ability to grind a wide
variety of materials ¢

Ease of maintenance,
less maintenance ¢

Versatility

Less complic
operate

Less initial co
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Hammermill System
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Grinding Ef bles

* Tip speed |
« Screen (hole) size and‘
* Screen area / horsepower re
* Hammer pattern (nuns

nctioning)

S) being processed
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Hammer d

Particle size reduction is caused by im )W moving target (grain)

with a rapidly moving hammer ‘
Hammer Tip speed = 2[[r x motor RPV
r=radius (in feet)
[[=3.14

Hammer Tip speed = 10, 50 to 127 m/s)
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Hammer

\
A function of diameter and motor rpm (21 ﬁ
Hammer mill tip speed can range ’om 10,00C
High tip speeds (>18,000 ft/mi
fine grinding

D00 ft/Min

or fibrous materials and

Low tip speeds (<13, re suitable for friable

materials and for coa

Feed Ingredient conditit
grinding efficiency
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Horsepower / Hammer Ratios

Hammer Size

Easy to Grind

Tough to Grind

1to 1.5
H.P.Hammer

2.51t0 3.5
H.P.Hammer

Sto1
H.P./Hammer

1to 2
H.P./Hammer




Rotor
Diameter in

(mm)

38 (965)
44 (1,118)

54 (1,372)

Hammermill Selection

Screen Area Tip Speeds Aspiration
in2 ft/min Requirements

(meters?) (meters/sec) (CFM)

1,296-6,048 98 ( 75-500 1,620-7,560
(0.84-3.90) 5 (

1,440-6,270 1 800/1 50& 20,724 (1‘)5 / 75-500 1,800-7,840

(0.93-4.05) Aggoﬁ
1,776-8,288 1,8M’25,M9)/ 100-600  1,420-10,300

(1'15_;@) - e e ,-214.95-UO@-\ P
Source: CPM




Rot

Hammer pattern

 Heavy — Low ratio of HP/Ha
2 HP/Hammer

 Medium — High ratio
2.5 -3.0 HP/Hamme

Hammer setting

« Coarse 3/8" to V2" (9.

./mm) gap hammer tip to screen
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HFF

HFF
TWO HOLES

.

HF
ONE HOLE

i
1
A

HFILATAFEELE
LT

(-

HF
TWO HOLES

STYLED
FLARED

=1
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Screen Design
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ANSIIASAE 5319.4 FEB2008
Method of Determining and Expressing
Materials by Sieving

American of
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ANSI/ASAE S319.4 FEB2008 (R2012)
Method of Determining and °.

Expressing Fineness of Feed
Materials by Sieving

American Society of
Agricultural and Biological Engineers




Table 1 - Aperture sizes for test sieves

|50 3310-1
Supplementary

oizes RA40/3 s Siewe Mo, LIS Sieve Dpening Tyler Designation
gl i .
475 ul L 0187 4
3.35 = .36 0.132 =
236 0 238 00937 d
1.70 12 1.658 00561 10
1.18 16 1.19 00469 14
M M
aa0 20 041 0.0331 20
GO0 30 595 0.0234 23
425 A0 4210 0.0165 35
300 a0 297 0.0117 48
22 70 210 [0.0083 G5
120 100 149 00059 100
106 140 105 0.0041 150
7o 200 74 0.0029 200
a3 270 a3 00021 270

Par




Particle Size A

Material: Corn
07/21/2026

u.S

Sieve

12
16
20
30
40
50
70
100
140
200
270
Pan

Micron

Size

3360
2380
1680
1191
841
594
420
297
212
150
103
73
88
37

Wit

grams

0.00
0.14

Particle Size

%

0.0

O__

og dia -
g Dgw)"2

0.00
0.06
0.32
2.59
0.91
0.07
0.09
0.55
1.48
2.36
0.75
0.38
0.01
0.01




Particle Size aphical

50

40

30 +

% Over Sieve

20 +

| I [ ]
0 } 1 1
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150 103 73 53 37

3360 2380 1680 11¢
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(M‘brons, Mm)

Estimating Parti

Particle Size

% Passing 14 Mesh (Tyler) Screen

500 Microns 90 -95%
600 Microns 30-90%
700 Microns 70-80%
800 Microns 65-75%
900 Microns 60-70%
1000 Microns 50-60%

For estimating grodpd . Neat, soybean
meal, and similar materials. Welg out 50 to 100g,

e LY BT

measur




Particle Size Analysi:

The methodology of particle size analysis can*significantly impact the final results
It is important to understand how the testis b Jucted at the laboratory to
ensure the results are interpreted correctly

640

620

(©))
o
(@)

580

Particle Size, ym

560
540

520

. . 500
Sieve agitator No

Dispersion agent Yes Yes

Ro-Tap Time

10 fn 10 min

V ‘ K:\Iian and Stark, 2016




Amount retained, %
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Particle Size A

Par

Si ulated

Material: Corn

07/21/2026
u.s Micron log dia - wt(log dia -
Sieve Size log Dgw log Dgw)"2
6 3360 0.69 0.00
8 2380 0.54 4.35
12 1680 0.39 0.18
16 1191 0.24 1.09
20 841 0.09 0.15
30 594 -0.06 0.05
40 420 -0.21 0.32
50 297 -0.37 1.30
70 212 -0.51 2.61
100 150 -0.66 1.42
140 103 -0.82 1.05
200 73 -0.98 0.50
270 53 -1.12 0.01
Pan 37 0.01 0.01 0.00 1.65 0.02 -1.27 0.02
Summation 100.00 .63 13.05
Particle Size, Dgw 819 rface Area 78.6
Standard Dev., Sgw 2.30 icles / gra 31,647




Particle Size aphical

% Over Sieve
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Effects of Screen Size and ed on Particle Size

1400

1200

1000

800

microns

600

400

200 -

12/64”

4.8 mm




Hammermill Power Consumption Guide

Pounds per horsepower per hour

Converting to kg/kW factor

Screen opening size (64") 3 8 10 12 16 20
Screen opening (fractional) 3/64 1/8 5/32 3/16 1/4 5/16
Screen opening in (decimal) 0.0469 0.1250 0.1563 0.1875 0.2500 0.3125
screen opening in (mm) 1.1906 3.1750 3.9688 4.7625 6.3500 7.9375
Aquaculture Feeds
US Standard (lbs) 120 280 320 360 450 510
170 195 219 274 310

Metric (kg) 73
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Options
"DOUBLE GRINDING" SYSTEMS

v' Single hammermiill

* Process the entire batch through hammermill (typically 1 to 3 mm)

« Change screen (typically 0.4 to 1 mm) to‘improve the fineness of grind
* Rerun the same batch back through the same hammermill

v Two hammermills in series

« Grind through a larger screen first (typically 1 to 3 mm)

« Regrind entire batch through a second hammermill with smaller screens (typically 0.4 to
1 mm).

v Hammermill for preliminary grind then through an air swept pulverizer for the
finished particle sizing.

“+ Double grinding offers improved.efficiency-over:single grinding operations with a finer,
more uniform finished ground product however, much more-expensive.



Options
"DOUBLE GRINDING" SYSTEMS
v Rollermill for preliminary grind then through Hammermill for
the finished particle sizing.
**Double grinding offers improved efficiency over single grinding

operations with a finer, more uniform finished ground product
however, much more expensive.



Trou

Troubleshoot the grinding proc ‘egular basis to make

way to accomplish
this is by using the followin

» Confirm capacity
* Check hammers
» Check tempera
* Check the air

* Check the feedin®

* Check for p033|ble discharge obstructions
M 16 e Wa b s 42X










Trou

t a weekly basis, if not
rs and screens.

* Reverse the rotation of the hammerm
daily. Doing this will increase the Iife‘

» Make sure product is being fed unifor

ain rotor plates and force
ormally would need to be

* Too little air flow will cause pren
you to change hammers ang
changed.

» Make sure adequate & will help uniform feeding and

grinding.
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Even Feeding

Source:
CPM




Rule

Rules of thumb apply te
screens in relation to
horsepower:

1. Never have les

mm?) of sg sepower
(more is
2. Never ,080
mm?) of of er.

' te
somethi

ft
6
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Rule

Rule of thumb for the & required to

1.1.25-1.50 CFN/ ea. (0.035 —

may range from

alfqlevea




Annual Operating Costs Hammermill -Good vs. Poor
Maintenance Grinding

$0.05/Ton

18.56
$0.02/Ton
0 5 10 15 20 25
HMaintenance® Electrical $ X 1000

Grinding 32,000 Tons of corn annually



Feed Mill Key Performance Indicators

* Productivity * Productivity
* Tons/man hour e Actual vs. scheduled hours
* Changeovers * Downtime
* Energy per ton * Unplanned vs. planned

* Electrical * Transportation efficiency



Tons/Man rs mple

* Tons Produced per H

* Man Hours
* Management
e Staff
* Operators
* Maintenan
* Sanitation
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FUTURE / FINAIETHOUGHTS

* CONTINUED RESEARCH WITH PARTICLE SIZE AND THE EFFECTS ON ANIMAL PERFORMANCE

* NEXT TECHNOLOGICAL ADVANCEMENT?

* UTILIZE kWh/Ton AS A METRIC?

* ARTIFICIAL INTELLIGENCE (Al) - USE IN PARTICLE SIZE DETERMINATION?
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