
Modernizing the Mill Flow
John Steinfort – Star of the West Milling

A Review of the Use of Impact Detachers to Aid Milling

Presenter
Presentation Notes
The title of the presentation is a bit misleading.  Using impact detachers in hard and soft wheat milling flows is not new and have been a part of the vast majority of our milling flows in some capacity.  The goal of the presentation is a review the advantages of using impact detachers throughout the mill flow to maximize milling yield and machine performance.



Modernizing the Flow – Using Impact Technology

Presenter
Presentation Notes
Above is a typical soft wheat milling flow.Extended 6 break passages3 BKDU passes & 2 BRDU passages No purification & 1 SIZ passage7 middlings rollstand passages & 3 collection passages



1st QUALITY

2ND QUALITY

3RD QUALITY

4TH QUALITY

5TH QUALITY

Presenter
Presentation Notes
From a passage quality perspective, the milling flow is broken-down into approximately 5 passage qualities.1st: 1BK & GR-1 through to head reduction passages of 1M, 2M & 3M2nd & 3rd: 2BK/3BK, GR-2/3, 1QU, 4M & 5M4th: 4/5BK through to 1T & 6M5th: 6BK & 1LG (highest ash streams)
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Maximize mill performance by:
Increasing flour release at Grader (BKRD) sifter sections
Increasing flour release of reduction passages
Releasing the maximum amount of 1st & 2nd quality flours, 

thereby, reducing the load at subsequent downstream passages
Release maximum amount of flour at each passage in the flow
Reduce the amount of endosperm in the stock at each of the 

collection passages

Presenter
Presentation Notes
Typically, we have used impact detachers to break-up flour flakes created during the grinding process and to supplement rollstand grinding; improving yield and flour release.Some of the advantages are:Increasing flour release at GR-1, GR-2 & GR-3 sifter sectionsIncreasing flour release of the reduction passagesProducing the maximum amount of 1st & 2nd quality flours (lowest ash) which also reduces the milling loads downstreamReleasing the maximum amount of flour at each step by reducing flakes created during the grinding and “cleaning-up” the fine bran collection (shorts) streams in the reduction passages
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Maximize rollstand performance 
Increase flour release by being able to flake 

Maximize flour release 
Over the wear life of a pair of rolls
Reduce variability in rollstand performance due to adjust error

Add “flexibility” to the milling process
Compensate for a lack of new rollstand technology
Compensate for adjustment error

Presenter
Presentation Notes
The use of impact detachers also:Maximizes the capital investment of the milling process by;Maximizing rollstand performanceMaximizing flour release over the life of a pair of rollsReduce the variability due to adjustment errorAdds “flexibility” in the milling process by compensating for older rollstand technology
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“Compensates” for old rollstand technology
Improper stock delivery – inconsistent stock delivery into the nip 

of the rolls  leading to lack of grinding efficiency
Inconsistent grinding  “moving rolls”
Insufficient scraper assemblies  not being able to grind without 

wrapping

“Compensates” for rollstand adjustment mistakes 
“Over-flaking” & uneven grinding

Presenter
Presentation Notes
What are the common problems with older rollstands?Improper stock deliveryInconsistent grinding – lower flour releasesInsufficient scraper assemblies & roll pack assemblies – prevents the ability to grindRollstand adjustment mistakes that are impossible to avoid with older rollstands



GR-1/2/3 Flour Release w/ MJZF Impact Mch.

+ %Flour Release
(-125 microns)

Presenter
Presentation Notes
How much of an advantage do impact detachers provide?  Do we know how each is affecting the milling flow and process?The following GR-1/2/3 stream were taken from the mill in Frankenmuth.  The Buhler impact detacher being used provides a 15.5% increase in flour sifted through a 125micron sieve.



GR-1/2/3 Flour Release w/ MJZF Impact Mch.

0.316% Ash
0.319% Ash

Ash Results
(-125 microns)

Presenter
Presentation Notes
The ash results indicate very little increase in the ash content.



GR-1/2/3 Flour Release w/ MJZF Impact Mch.

13.74% H2O

13.62% H2O

% H2O

Presenter
Presentation Notes
Moisture loss does occur but most of it is assumed to be attributed to the loss in the mill pneumatics system.



Test 4a - GR-1/2/3 Flour Release - before MJZF w/ 250micron collection sieve

Microns GR-1/2/3 GR-1/2/3 GR-1/2/3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

60 US (+250) 4.3 4.9 5.2 4.8 1.92
9XX (+125) 96.8 96.8 97.7 97.1 38.84
Pan 147.1 148.4 144.6 146.7 58.68 58.68 13.74 0.317 0.316

total = 248.2 250.1 247.5 248.6 99.4

Test 4b - GR-1/2/3 Flour Release - after MJZF w/ 250micron collection sieve
Note: samples taken above sifter section

Microns GR-1/2/3 GR-1/2/3 GR-1/2/3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

60 US (+250) 2.5 2.9 3.4 2.9 1.17
9XX (+125) 59.5 59.2 60.6 59.8 23.91
Pan 186.0 186.7 183.5 185.4 74.16 74.16 15.48 13.62 0.320 0.319

total = 248 248.8 247.5 248.1 99.2

Comment
no flakes - clean fine bran particles

Comment
no flakes - clean fine bran particles

Decrease in Middlings & Fine Semolina

Presenter
Presentation Notes
Above is the sifted sample data…The increase in flour was generated in the reduction of the middlings & fine semolina stream.
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1st QUALITY

2ND QUALITY

Presenter
Presentation Notes
After the 1st & 2nd Quality grader sections, the next significant impact detacher step is at 1M.



1Ma/1Mb Flour Release w/ MJZF Impact Mch.

+ %Flour Release
(-125 microns)

Presenter
Presentation Notes
The net increase of 26.3% is significant; more than doubling the flour release from the rollstand.It is important to note:The incoming stream to 1M was 14.75% flour.  The results above are the net values.



1Ma/1Mb Flour Release w/ MJZF Impact Mch.

0.333% Ash

0.346% Ash

Ash Results
(-125 microns)

Presenter
Presentation Notes
There is a small increase in ash content, but minimal.



1Ma/1Mb Flour Release w/ MJZF Impact Mch.

13.48% H2O

13.19% H2O

% H2O

Presenter
Presentation Notes
The moisture content also dropped…





Test 3c -1Ma/1Mb MDDT Rollstand Release - after rollstand w/ 355micron collection sieve
Note: samples taken below nip of rollstand

Microns 1Ma/1Mb-1 1Ma/1Mb-2 1Ma/1Mb-3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

45 US (+355) 12.1 10.4 9.4 10.6 4.25
9XX (+125) 144.2 143.1 139.4 142.2 56.89
Pan 93.3 95.5 99.2 96.0 38.40 38.40 23.65 13.48 0.335 0.333

total = 249.6 249 248 248.9 99.5

Comment
large flakes and bran particles

Test 3e -1Ma/1Mb MDDT Rollstand Release - before sifter w/ 355micron collection sieve
Note: samples taken above sifter section

Microns 1Ma/1Mb-1 1Ma/1Mb-2 1Ma/1Mb-3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

45 US (+355) 4.3 4.6 4.5 1.78
9XX (+125) 82.1 82.3 82.2 32.88
Pan 161.6 161.6 161.6 64.64 64.64 49.89 13.19 0.349 0.346

total = 248 248.5 0 248.3 99.3

Comment
no flakes - clean fine bran particles

Test 3a - 1Ma/1Mb MDDT Rollstand Release - before grinding
Note: samples taken at inlet of rollstand

Microns 1Ma/1Mb-1 1Ma/1Mb-2 1Ma/1Mb-3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

60 US (+250) 86.2 96 102.9 95.0 38.01
9XX (+125) 129.7 114.4 108.3 117.5 46.99
Pan 33.8 39 37.8 36.9 14.75 14.75

total = 249.7 249.4 249 249.4 99.7

Comment
no flakes - clean bran particles

Presenter
Presentation Notes
+355 Micron Sieve: First samples sifted over a +355micron scalping screenIncoming % flour higher than we would likeUsing a 355 micron scalping sieve…the decrease from 4.25% to 1.78% is the absence of large endosperm flakesThere is a substantial decrease in middlings into flour



Test 3d -1Ma/1Mb MDDT Rollstand Release - before sifter w/ 250micron collection sieve
Note: samples taken above sifter section

Microns 1Ma/1Mb-1 1Ma/1Mb-2 1Ma/1Mb-3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

60 US (+250) 9.7 9.6 9.7 3.86
9XX (+125) 73.8 71.7 72.8 29.10
Pan 165.1 166.7 165.9 66.36 66.36 51.61 13.19 0.349 0.346

total = 248.6 248 0 248.3 99.3

Comment
no flakes - clean fine bran particles

Test 3b -1Ma/1Mb MDDT Rollstand Release - after rollstand w/ 250micron collection sieve
Note: samples taken below nip of rollstand

1Ma/1Mb-1 1Ma/1Mb-2 1Ma/1Mb-3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

60 US (+250) 21.7 22.2 22.0 8.78
9XX (+125) 128.7 126.6 127.7 51.06
Pan 97.9 99.2 98.6 39.42 39.42 24.67 13.48 0.335 0.333

total = 248.3 248 0 248.2 99.3

Comment
large flakes, small bran particles and coarse midd

Presenter
Presentation Notes
+250 Micron Sieve…second set of samples sifted over a 250 micron scalping screenThe scalping stream doubles below the rollstand (8.78% with +250microns vs 4.25% scalping stream +355microns)After the impact detacher (above the sifter), the top scalp is only 3.9% and is free of any flour flakes with a 250 micron sieve3.   There is a substantial decrease in the amount of middlings and/or “small flakes”
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2ND QUALITY

1st QUALITY



2M Flour Release; Pin Mill & MJZF Impact Mch.

+ %Flour Release
(-125 microns)



2M Flour Release; Pin Mill & MJZF Impact Mch.

0.403% Ash
0.421% Ash

Ash Results
(-125 microns)



2M Flour Release; Pin Mill & MJZF Impact Mch.

13.28% H2O
13.09% H2O

% H2O
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2ND QUALITY

1st QUALITY



3M (4M) Flour Release w/ MJZE Impact Mch.

+ %Flour Release
(-150 microns)



3M (4M) Flour Release w/ MJZE Impact Mch.

0.510% Ash

0.540% Ash

Ash Results
(-150 microns)
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4TH QUALITY

1st QUALITY

2ND QUALITY



5M (6M) Flour Release w/ MJZE Impact Mch.

+ %Flour Release
(-125 microns)



5M (6M) Flour Release w/ MJZE Impact Mch.

0.886% Ash

1.054% Ash

Ash Results
(-125 microns)



Test 2a - 5M Allis Rollstand Release - before grinding
Note: samples taken at inlet of rollstand

Microns 5M-1 5M-2 5M-3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

60 US (+250) 83.2 83 80.1 82.1 32.84
100 US (+150) 134.5 138.6 141.1 138.1 55.23
Pan 31.6 28.8 28.1 29.5 11.80 11.80

total = 249.3 250.4 249.3 249.7 99.9

Test 2b - 5M Allis Rollstand Release - after rollstand
Note: samples taken below nip of rollstand

Microns 5M-1 5M-2 5M-3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

60 US (+250) 77.1 85 83.2 81.8 32.71
100 US (+150) 131.5 127.1 124.8 127.8 51.12
Pan 41.0 37.2 41.4 39.9 15.95 15.95 4.15 12.97 0.897 0.886

total = 249.6 249.3 249.4 249.4 99.8

Test 2c - 5M Allis Rollstand Release with MJZE Flake Detacher
Note: samples taken above sifter section

Microns 5M-1 5M-2 5M-3 Avg. %
% Flour 
Release

% Fl. 
Release
Increase % H2O

% Ash
(as is m.b.)

% Ash 
(14% m.b.)

60 US (+250) 55.0 52 51.3 52.8 21.11
100 US (+150) 115.3 113.9 112.8 114.0 45.60
Pan 79.0 82.8 85.0 82.3 32.91 32.91 21.11 12.97 1.067 1.054

total = 249.3 248.7 249.1 249.0 99.6

Comment
no flakes - clean bran particles

Comment
no flakes - clean bran particles

Comment
no flakes - clean bran particles

Presenter
Presentation Notes
At the end of the system…the rollstand is not doing much grinding in this example…only touching it.There is a reduction of middlings in the scalping stream and an increase in ash content of the -150 micron flour. 
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1st QUALITY

2ND QUALITY

4TH QUALITY



Where could we add additional impact passages?

1st QUALITY

2ND QUALITY

4TH QUALITY
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Applying Impact to Compound Bran Particles

Presenter
Presentation Notes
Where in the mill flow do we apply impact force on compound bran particles??



Modernizing the Flow – Using Impact Technology

Are we routinely applying it to all collection passages?

Presenter
Presentation Notes
Are we regularly doing it to the collection passages?  If not, why not?



Are we routinely applying impact to all collection passages?

2ND QUALITY

4TH QUALITY

5TH QUALITY

1. How much impact force should we apply?  
2. How aggressive can we be at each passage 

quality?
3. How important is germ yield?  
4. As the germ quality increases can we fine-

up on the germ scalping sieve to recover 
broken germ to compensate for yield loss?



Impact: Improved Sifter Schemes



Impact: Improved Sifter Schemes



Thank You

Presenter
Presentation Notes
This concludes the presentation.  I hope it has given you some ideas on how you can use / apply impact machines to maximize your milling system.
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