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And the management of productivity in shredding plants.
We will begin today's discussion of New Technology by asking, “Why do we care about new technology?”  Actually, the search for new technology is the search for improved productivity.
Productivity is a very popular term today.  There are numerous books available describing what the Japanese have done to increase productivity and books that tell Americans that in order to increase our standard of living, we must increase our productivity.  There are books that compare productivity of the European Common Market with the rest of the world.  There are books explaining why the Communist world has failed because of lack of a productivity and explains why China and India are doing so well now that they have adopted more incentive driven economies.  Both of these countries and many others are making progress because they are more productive.  There is even a book that traces the rise and fall of civilizations by their productivity increases and decreases.  A quick review of current literature indicates that the word productivity is a good word.  It is always used to describe something desirable.

OUTPUT ÷ INPUT = PRODUCTIVITY

Productivity is a kind of measurement of efficiency.  For the purpose of this presentation, it is defined as the comparison between inputs and outputs.  In other words, when the value produced is divided by everything that goes into the process, the productivity of the process is measured.  

If some change can be introduced to the process that reduces input costs, and if the output value stays the same, or is increased, then we say that productivity has been increased.  If the input costs increase, without a corresponding increase in the value of the product, then we say that productivity has decreased.  Of course, there are many variations to this equation, such as increasing the cost of the inputs but increasing the value of the product at an even greater amount.  Again this results in an increase in productivity.  Another example would be to increase the input costs and to increase the output value, but to increase the output value less than the additional cost of the input.  This would result in a less efficient (less productive) plant.

Examples of inputs at a shredding plant are such things as cost of raw material, amount of raw material, kinds of raw material, cost of amortization of the shredder, labor costs, power costs, repair and maintenance costs, dumping costs and general overhead costs.  In short, everything that goes into the production can be considered as an input value.  Anything in the input category that can cause a reduction in unit costs can be considered to increase productivity.

Examples of outputs from a shredding plant are such things as tons of shredded steel scrap, tons of non ferrous metals that result as a co-product, the value of steel scrap and the non ferrous metals per ton.  Anything that will result in increasing the value added to the product will increase productivity, providing that the cost for the improvement is less than the increased value.  

So much for all of that, I believe that we will all agree that if we can increase the productivity of our shredding plants, it will be a good thing.  It will be something about which we will expect our bosses, our bankers, our wives (or husbands), and ourselves to be pleased.

Men, Money, and Machines

Business schools teach that there are three elements of every productive process; men, money and machines.  Andrew Carnegie, the founder of what later became United States Steel, is reported to have once said, "men, money and machines are what it takes to produce steel, but take away my money and my machines and leave my men, and we will start over and we will build everything again."  This was Carnegie's way of saying that, of these three elements, the most important is people and what it is that those people represent in the area of knowing what to do, knowing how to do it and having the will to do it.

Men

People are the most important factor in any business enterprise, therefore it seems like management of our people resources, is a logical place to begin the discussion.   

Classical business thought has identified management responsibility as being the need to define a goal, (sometimes called setting the objective), and then, planning, organizing, motivating and controlling, in order to reach that goal.  This means, "What do we want to do?" (Goal), "How are we going to do it?" (Plan), "Who is going to do it?" (Organizing),  "Why are we going to do it?" (Motivation), and finally, "How did we do and what do we need to do differently?" (Controlling).

"What do we want to do?" (Goal)

The present discussion is about productivity at shredding plants and the goal of this discussion is to identify how it is that we can manage our companies' efforts to improve that productivity.  

Management goals, in a strict sense, should have a definition that allows a person or a team to know when they have accomplished that goal.  The goal can be revised as the investigation indicates changes of potential.  For example, it would be reasonable to begin with a goal to increase productivity by 20% as measured by increasing the tons per month of production without increasing the cost per ton of production.  Another reasonable goal would be to produce the normal amount of production but to lower the cost of production by 10%, or 20%.  There are any number of reasonable goals and I am confident that as soon as they are achieved, it will be possible to set new goals that are also achievable.

The challenge of this discussion is that each interested person will return to his or her, shredding plant and will then sit down with his, or her, people and will identify a reasonable, achievable goal with a time deadline.  This will be the first step in improving your plant productivity.
"How are we going to do it?" (Plan)

If you are concerned with improving productivity in your plant, it will be a good idea to examine the present organization and equipment to determine which areas are the most promising for changes that will result in an improvement in shredding productivity.

After potential areas for improvement have been identified, then a definite, specific plan for achieving that improvement should be formulated.

"Who is going to do it?" (Organizing)

It is important to staff the shredding plant with capable people, people who want to do a good job, the kind of people who will take pride in their work effort. 

For the purpose of today's discussion, it is assumed that the present staff of the shredder will be the people who are going to help improve the productivity of the plant.  

If, in the course of examining the productivity of your plant, you determine that people with different qualifications or different attitudes should be on the team, in order to meet your new plan, then you will need to reorganize, changing team members if necessary.

"Why are we going to do it?" (Motivation)

Proper motivation seems to be the most important part of the people factor.  Even when there are capable people available, they must want to do the job.  Providing this motivation is the main challenge involved in the management of people.

There are as many different methods of providing motivation as there are managers, but I have noticed some examples that I believe work very well and I will share them with you.

The most productive plant in the Newell family of shredder operators has a simple management style.  The management of the shredder decide, on a monthly basis, what tonnage of production will be required that month.  Then each shift begins with a very brief meeting where the foreman asks the crew what they intend to accomplish that day.  The men each have their say and they begin work.  Of course, they know what they have been accomplishing every day and they know what is possible.  

They generally set a goal for themselves that is higher than any management team would ever dare to set.  This team of men is proud of their record and they are always trying to make it better.  If they know that it normally takes 4 hours to change hammers, they may set a goal for themselves of changing the hammers within the 4 hours so that they will be able to stop and start the shredder and still complete 4 hours of production during that shift.  The important thing is that these men are motivated.  They have had an input in the goal and they will be proud of themselves when they have completed the day.

Another high production plant has a manager who really believes in his people.  He tells them that this is a tough job and that they are special to be able to do it.  Together they set high standards for their conduct and they have a pride in their work.  The team will not tolerate any team member who does not carry his share of the work.  The production is measured each day and the team knows immediately how they are doing.  The ability of the manager to inspire this confidence and this pride in his team pays big dividends to all of them through financial security and through pride taken in a job well done.  When the team has an especially good performance, the manager is quick to praise them and to give them a small reward of some kind.  The reward is important but it is not nearly as important as the simple recognition that good work has been done.

We have also observed that some managers make the mistake of only noticing problems.  Unless there is also some recognition of success, the workers will eventually understand that their best conduct will be to avoid making mistakes.  This results in a team that will not take any chances to improve things.  This will be a team that will sigh with relief at the end of the day but they will not go home proud of themselves and they will not return to work the next day with a happy heart.

In his excellent management book, "The Greatest Management Principle in the World", Dr. Michael LeBoeuf tells a story to illustrate this principle.

A weekend fisherman looked over the side of his boat and saw a snake with a frog in its mouth.  Feeling sorry for the frog, he reached down, gently removed the frog from the snake's mouth and let the frog go free.  But now he felt sorry for the hungry snake.  Having no food, he took out a flask of bourbon and poured a few drops into the snake's mouth.  The snake swam away happy, the frog was happy and the man was happy for having performed such good deeds.  He thought all was well until a few minutes passed and he heard something knock against the side of his boat and looked down.  With stunned disbelief, the fisherman saw the snake was back----with two frogs!

This fable carries two important lessons:
1.
You get more of the behavior you reward.  You don't get what you hope for, ask for, wish for or beg for.  You get what you reward.
2.
In trying to do the right things it's so easy to fall into the trap of rewarding the wrong activities and ignoring or punishing the right ones.  The result is that we hope for A, unwittingly reward B and wonder why we get B.
"How did we do and what do we need to do differently?" (Controlling).

The controlling function is tied very closely to the motivation function.  People need to know that what they are doing is being noticed and that someone cares whether or not the job is done correctly.  

There is a story of an interview with one of the Green Bay Packers football linemen.  He was asked why it was that he tried so hard on every play when, for the most part, the fans only noticed the people who were carrying the football.  The fact is that no one knows what you are doing.  The lineman replied, "Vince knows".  Vince Lombardi was a great football coach and a great manager of people.  He knew that it is important to know what your people are doing.  He knew that people would try hard for someone who cares what happens.

One of the more successful shredding operations, of which I am aware, has a manager who does not know very much about the actual technical details of his shredding plant but he has a style for controlling (or checking) that really works.  Every hour, the manager calls the shredder operation and asks how the shredder ran during that hour.  The operator reports the production and if the production total is less than the plan, the manager asks about things that went wrong.  The manager keeps a pad next to his telephone where he keeps track of the production and the explanations.  Later he conducts a meeting where he asks the technical people what could be done about the problems.  I have seen this plant continually improve productivity over a number of years.

Controlling or checking will indicate areas where improvements can be made.  There is no use experiencing the same problem every day.  If the problem is noticed, then it is more likely that someone will fix it.  This is one of the reasons why in the, "Executive Check List©," for shredder operators, there are specific lists of things to check.  Early detection of problems will prevent the "snowball effect".

Money

It takes money to be in the shredding business.  The plant investment is significant and the financing of the inventory and receivables must also be considered.  

There is a kind of "snowball effect" that comes from having enough money or not enough money to do the job.  In either case, the effects are multiplied.  For example, if the company has sufficient money to invest in new productive equipment developments as they become available, that company may earn the investment back within months and then it will be making extra profits far into the future.  The company that is not able to afford the productivity improvement may drift along for a while, but the "snowball effect" means that sooner or later the company could be heading for trouble.  When the "snowball effect" is working against something, there is always the danger that it will turn into the "avalanche effect", the time when everything goes wrong at the same time.

When we first started into the shredding business, I told my father that I needed a new crane in order to be able to process more scrap.  My father said that he agreed but, unfortunately, we could not afford a new crane at that time.  He told me to work as hard as possible with the old crane and to save our money so that later we could buy the better equipment.  Eventually, we were able to do so and the good "snowball effect" worked beautifully.  We were able to process more scrap, and to make more profits which we then used to buy equipment that was even more productive.  The "snowball effect" meant that when economic opportunities came, in the form of a good scrap market, we were ready, and our companies made more profit in three years than we had made in the previous twenty years added together.

That took place thirty years ago and we have had some good years and some not so good years since that time, but the principle still applies.  Having money available for investments in productive equipment generally pays huge dividends.

Unfortunately, we have seen many business ventures where there was not enough capital available to do the job correctly.  In more than one case, the "avalanche effect" destroyed what had been identified as an economic opportunity.

Machines

The search for a method or methods to improve productivity in shredding plants have been conducted since the first shredder began operation in the late 1950s.  Many improvements have been made during that time and both hourly and monthly production rates have been climbing steadily.  At the same time the value added to each ton of production has also steadily increased.  Scrap is cleaner, denser and many new types of materials are being shredded.

Generally, when we speak of a shredding plant, we include some type of feeding system, the shredder itself (with its motor) and the system required to separate the shredded ferrous and non ferrous scrap from each other and from the waste materials that result from the shredding process.

For the purpose of this discussion, we will discuss productivity improvements in each of these three sections, feeding, shredding and separation systems.

Feeding Systems

Several years ago, a paper was published entitled, "Shredding with a Newell Super Heavy Duty Shredding Plant."  Some people have jokingly said that the name of the paper should have been, "Everything that you ever wanted to know about shredding, but were afraid to ask."  One of the subjects covered in the paper is the theoretical capacity of various shredders.  This was done by taking the known power consumption, expressed in KWH to produce one ton of shredded steel scrap to a specific density and comparing that to the amount of KWs available from various sizes of motors that typically power shredding plants.  Although the analysis is not exact because not enough actual measurements have been made, one very important fact became clear.

Typical shredding plants operate far below their theoretical capacities!

Previous Standard Throughput Rating Chart for Shredder Plants When Producing Shredded Steel Scrap Density of  65 lb./ft.3 (1T/M3) Expressed in Metric Tons per Hour ©
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80104 SHD
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30-45
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50-70
60-80

98104 SHD


50-70
60-90
80-120
120-180

120104 SHD
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Theoretical Throughput Rating Chart for Shredder Plants When Producing Shredded Steel Scrap Density of  65 lb./ft.3 (1T/M3) Expressed in Metric Tons per Hour ©

Horsepower available

Type 

kwh/ton*
1000 
1500
2000
3000
4000 
6000

  
60104 SHD
20
37
56
75

  
80104 SHD
18

62
82
124
165

  
98104 SHD
16

 

140
186
280

     120104 SHD
14




216
320

* Please note that these kwh per ton calculations are our best estimates and may not be exactly correct.

It must be noted that this chart is not exactly correct because it does not reflect the inherent limitations of each size of shredder.  The larger shredders have much more potential energy stored in the rotor, they are easier to feed because of larger hammer circles, and there is more room in the shredder housing for grates, etc.  In fact, we have determined that the kwh required to produce one ton of shredded steel scrap to a density of 65 lb./ft.3 (1T/M3) in the 98104 is not 18 kwh but is probably not more than 16 and in the 120104 SHD Mega Shredder it is even lower.  This means that the theoretical capacity of the 98104 SHD powered with 4000 HP is 186 tons per hour and that the Mega Shredder with 6000 hp has capacity in excess of 300 tons per hour.

Naturally, the question has been raised, "Why do almost all shredders operate so far below their shredding capacity?"

Once inside of the shredder, material tends to be shredded on a regular basis.  It is known that from the time that the material is in the 80104 TBD shredder, about 18 kwh of electricity is required to process one ton of the material to a density of one ton per cubic meter (1T/m3). This is about 65 pounds per cubic foot (65 lb/cu/ft).  This value of 18 kwh was originally identified by George Starke and Jim Diefenthal of Southern Scrap in New Orleans.  They actually measure the kwh consumed and estimate the total production using this method.  They have reported that this is the most accurate way to keep track of the total amount of scrap that they produce.  

This kwh per ton information was the basis of the theoretical chart.  This then led, logically, to an examination of various shredder feeding mechanisms.

Shredders Operate Below Capacity Because They Are Not Properly Being Fed Enough Raw Material!

Review of this area led to the understanding that most feeding systems were designed to feed ideal material (flattened automobile bodies) into the shredder without having to stop the feeding system.  In the case of the Newell shredding systems, we had designed the feed rollers to operate at a speed that would just slightly overfeed the shredder, if perfect material were being fed to the machine.  This meant that when shredding any other type of material, the shredder was being underfed!
For example, the Newell 98104 TBD shredder with 4000 hp was rated at 80 to 120 tons per hour, even though we later estimated the theoretical capacity to be about 166.6 tons per hour.  The 36 inch diameter feed rollers were designed to turn at approximately 3.3 rpm, which meant that it was possible to feed into the shredder about 32 linear feet of scrap per minute.  This is the approximate length of two and one-fourth automobile bodies that have been flattened.  Two and one-fourth automobile bodies will average about two tons of finished steel scrap; therefore, at this rpm of the feed roller, the capacity of the shredder is two tons per minute or 120 tons per hour.  The lower limit of 80 tons per hour was added to allow for feeding a mixture of material into the shredder.

During 1989, Jim Mosebach and Ben Baker of Nimco, in Newark, New Jersey, were already running the highest production Newell shredder in operation up to that time.  They were averaging more than 110 tons per hour.  They were never satisfied, with even that production rate and continued to look for better ways to shred faster.  They asked Newell Industries to consider building a shredder feed system that would put more material into the shredder.  

Super Double Feed Roller *©

The work done in meeting their request has produced the Super Double Feed Roller feeding system that is now in use at Nimco.  This system has actually accomplished and slightly surpassed the theoretical production rate of 167 tons per hour.  We later determined that the actual kwh consumption in the 98104 TBD Newell shredder is about 16 kwh per ton so we expect that the shredder will sometime be able to reach even higher production levels.

As the Newell Super Heavy Duty shredding systems were being installed around the world and they began to process much material that is less easy to feed than flattened automobile bodies, the need for a new feeding system became even more urgent.  The early 80104 Newell SHD shredders with 3000 hp found that they could produce up to 100 tons per hour when shredding flattened automobile bodies but that the production rate dropped to 60 to 80 tons per hour when shredding other material.  

Many times, "necessity is in fact the mother of invention" and in this situation, the necessity was identified by the realization that present shredder plants tend to produce much less efficiently than is possible with current technology.  To make matters even more urgent, it has been discovered that the modest investment required to increase production will pay for itself within a matter of weeks.

Kilowatt Usage:

Typically a normal feeding system will produce a recording chart of electrical use something like the following:



 
It is apparent that there are many valleys representing time periods when power is available to shred but is not being used.

The Newell Super Double Feed Roller© feeding system will produce a recording chart of electrical use something like the following:



 
It is apparent from the comparison of the charts that a much higher percentage of the available power has been used with the Super Double Feed Roller© feeding system.  The unused valleys of available power have been significantly reduced.

How is this accomplished?

The normal feeding system uses two 20 hp electric motors connected through gear boxes, chain and sprockets to the feed rollers.  This provides a fixed rate feeding system.  Again, it is typically geared so that it feeds its maximum rate when processing flattened automobile bodies.  When shredding anything other than ideal material, the shredder cannot be fed fast enough to use the available power.  Even when shredding ideal material, such as flat automobile bodies, there are significant opportunities for operator error.

There are several feeding systems which utilize two hydraulic motors powered by a 50 hp hydraulic power unit.  Unfortunately, they were usually sized so that they were not adequately fast to feed loose material into the shredder at anything like the proper rate.

The Newell Super Double Feed Roller© system uses a pair of very strong hydraulic motors powered by a 150 hp hydraulic power unit.  This allows the feed rollers to turn at a variable speed from 0 rpm up to a maximum speed of just over 8 rpm.  The additional power is required to maintain sufficient torque at the higher speed of the feed rollers.

The actual speed of the SDFR© is determined by a PLC (Programmable Logic Controller) that is constantly reading the kw of the main electric motor.  In this way the feed rollers are constantly 'hunting' for the proper speed to feed the shredder.  As the load on the shredder motor decreases, the speed on the feed roller increases.  As the load on the shredder increases, the speed on the feed rollers decreases or even stops.  It is even possible to interconnect the infeed conveyor though the PLC to the needs of the shredder.  

Use of the SDFR© increases production by minimizing the time periods when the shredder could be shredding but is not.  It minimizes the effect of operator error or poor operating ability.  The SDFR© does all of this and it does it in a way that tends to present a more even flow of shredded material to the downstream separation systems.  The SDFR© is never late to work, never has a hangover, always works consistently, works hard and works smart.

Infeed Conveyor

Once the optimum feed roller system is in use, the bottleneck moves to the device that delivers material to the feeder.  We believe that the use of a variable speed infeed conveyor will definitely improve the feeding capabilities of a shredding plant.  The infeed conveyor allows for more constant feeding.  It allows feeding by alternate means, for example, it is possible to simply push material into the conveyor by use of a large front end loader with larger size shredders or to load it with one or more cranes at the same time.  When shredding mixed material, such as is normal in modern Super Heavy Duty shredders, it is difficult to maintain the necessary bulk density in the feeding chute.  A variable speed infeed conveyor that is able to move more quickly than a standard conveyor is a very productive tool that allows processing of mixed scrap at close to the capacity of whatever shredder is being used.  With larger size shredders, the variable speed may need to range from zero speed to 100 ft/min (30 meters/min) or even faster speeds.  It is important to deliver enough scrap to the feed rollers as is required.

Shredder System

Once material is inside of the shredder, it tends to be shredded on a regular basis.  The variables have to do with the type of material being processed, the size and the amount of grate openings as a percentage of available space, the condition of the liners and the anvil section, the shape and condition of the hammers and the striking force delivered by the hammers.

Type of Material to be Processed

In our definition of productivity, anything that increases the value of the outputs or that lowers the cost of the inputs increases the productivity of the shredding plant.  According to this definition, the substitution of a Super Heavy Duty shredder for a normal shredder, qualifies both ways, as an important factor in the increase in productivity.  

The Super Heavy Duty shredder is able to process heavy steel scrap material that costs less than the after shrinkage cost for traditional shredding material.  This heavy material will normally produce a cleaner, denser finished product with lower copper residuals.  The result is lower cost for inputs and added value for outputs.

Rotor Speed

According to our definition of productivity, anything that lowers operating costs (inputs) without lowering total outputs, increases productivity.  One of the areas where there is room for difference of opinion is the selection of the proper speed for the rotor.  It is known that within a certain RPM range, a lower hammer speed, means that the castings in the shredder will last a longer time.  It is also known that the rotor must turn at a sufficient speed so that enough energy is available to do the shredding.

There are advantages and disadvantages with most RPM selections, as can be easily understood by carrying the variance to some kind of extreme.  For example, if the rotor speed is zero, then the castings will last an infinite amount of time.  If the speed is 300 RPM's in an 80104 SHD shredder then there will not be enough energy in the rotor, nor will there be enough striking force to shred anything other than very light material.  Material will just be kicked around in the shredder causing wear but not adding any value.

If the rotor speed is greatly increased, for example to 900 RPM's, then it is more difficult to maintain balance of the rotor and it is harder for material to penetrate the hammer circle so that it can be hit by a hammer and be shredded.  Rotors that use more hammers than the Newell Battle Rotor©, such as a spider rotor, generally will benefit from a reduction in rotor speed.  The reduction in speed lowers the effect of a "hammer wall" that makes it difficult for material to enter into the hammer circle.

The trick is to find the hammer speed where enough energy can be delivered, from a hammer to the scrap, to break the molecular bonds that are holding the piece of scrap together.  This means that the best speed for the rotor depends, at least partially, upon the type of scrap that will be processed.  When heavier scrap is being processed, it is necessary to deliver more energy to the point of impact in order to successfully shred.

It will be instructive to examine the following information, which should help the shredder operator decide how to operate in order to accomplish his own particular goals.

Technical Specifications of the various shredders:

Rotor Speeds
450 RPM

500 RPM

600 RPM

720 RPM

60104 SHD
Hammer tip speed
80 mph

89 mph

107 mph

128 mph 
or in feet/ minute
7,065

7,850

9,400

11,300
Kinetic Energy of rotor*
1,810,000

2,230,000

3,220,000

4,630,000
80104 SHD
Hammer tip speed
108 mph

120 mph

143 mph

171 mph 

or in feet/ minute
9,428

10,475

12,570

15,080

Kinetic Energy of rotor*
7,610,000

9,390,000

13,520,000
19,470,000

98104 SHD
Hammer tip speed
131 mph

146 mph

175 mph

210 mph 

or in feet/ minute
11,547

12,830

15,400

18,475

Kinetic Energy of rotor*
12,030,000

14,850,000

21,380,000
30,790,000

120104 SHD
Hammer tip speed
160 mph

178 mph

214 mph

256 mph 

or in feet/ minute
14,130

15,700

18,800

22,600

Kinetic Energy of rotor*
38,300,000

47,400,000

68,200,000

98,200,000

*(expressed in pound feet squared)


The recommended Rotor Speed for most applications is  reflected in Italics.  

It has been pointed out that, within certain ranges, casting life is extended with lower hammer speeds.  It should be noted, that care must be taken to keep enough hitting force to do the required shredding job.

There are shredders operating at each of the above recommended speeds and they are all operating satisfactorily.  The actual optimum speed for the rotor is best selected by the operator in conjunction with the other plans and goals of the plant.

Grate Design

The size of the grate holes should be designed to produce the required density of the finished shredded scrap material. Along with the proper grate hole size, it is important that the maximum amount of open space is provided that is consistent with the strength and desired casting life.  This is done by careful design of the casting sections so that there is a proper amount of life in each section.  It is possible to have a set of grates that have the same size of openings, for example 6 inches (150 mm) by 6 inches(150 mm), but to have total open spaces ranging from 25% to 40%.  To increase productivity, we believe that it is necessary to have as high a percentage of open space as is possible.

At Newell, we try to design the set of grates so that they end their useful life at the same time.  We have found that by increasing the thickness of some casting sections we are able to extend the life of the entire set by as much as 40%.  Again, according to our working definition of productivity, we have increased productivity by lowering the cost per unit of production, in this case, the cost for grate bars required to shred one ton of material.

Another design feature that we try to maintain is to position the grates so that they are directly in the path of the scrap that is trying to leave the shredder.  The top grate in our shredders is particularly designed in this manner and was one of the subjects of the original patent granted to my father Alton Newell.

Liner and Anvil Condition

It is known that the shredder does not operate as efficiently when the internal clearances between the hammers, the anvil and the liner plates reach a certain point because of wear.  The power required to shred increases and it takes longer to shred one ton.  This means that the liner plates and the anvil section should be kept within operating tolerances by replacing them at the proper intervals.  

It is possible to extend the life of castings by operating in this worn condition but it does not meet our definition of productivity increase because the lower cost of castings is more than offset by the reduction in output value.  There will be less tons of material produced during any given time period and the lower value of the material to be sold far outweighs the few cents gained by over use of the castings.

Hammer Usage

The same set of conclusions can be reached regarding the use of hammers past a certain point.  While it is important to use hammers for as long as they maintain an acceptable level of hourly productivity, it is most important that they be changed when production drops below a specified level.  This is another area where there is room for difference of opinion as to the exact time when replacement of hammers should take place.  Several factors must be considered; cost of replacement hammers, time to change the hammers, productivity as expressed in terms of tons per hour, and increased wear on the rotor, due to short hammers.

Separation System

Separation systems usually consist of a group of conveyors moving material to several separation stations such as air separation systems, separations through the use of water and separations effected by use of magnets and eddy current separators.  Then the material is usually conveyed to a series of separate stockpiles.

Productivity gains in the separation system can usually be made through better separations that will add more value to the product.  

The largest potential improvement can be effected by reducing or eliminating down time resulting from the operation of the separation system.  Our idea here is very simple, "find out what is causing problems and fix it".  The use of a check list such as the Newell Industries "Executive Check List"© can prove to be a valuable tool.

It is a fact that the greatest amount of down time with most plants results from failures of some sort with the separation systems.  It is important to provide proper preventive maintenance so that bearings and gear boxes do not fail because of lack of lubrication.  It is important to fix conveyor belts when they have a small tear in them, rather than waiting until the entire belt has been ruined.  

It is very important to see that all belt skirts and that all hoppers are functioning properly.  This will prevent excessive spillage which takes time and effort to correct.  Spillage can also result in a negative "snowball effect".  Spillage can affect the operation of a conveyor or a separation system causing premature failure of a part.  Keep the plant clean and neat.

Every plant with high productivity that we have visited always has an organized appearance.  There is a place for everything and everything is in its place.  People do not have to climb over piles of waste material or spillage.  They do not have to search for the proper tools.  When a maintenance procedure is to be done such as changing hammers, or replacing a belt, everything necessary is available.  The spare parts are organized and are on hand so that delays are avoided.  There is almost always a well defined reporting system so that people can know how they are doing.  Generally there is some type of feedback system so that management gets information from the people on the front line of the effort. 

These are signs of productive management and signs of a well organized, motivated and productive team of workers.

What will happen in the future?

We would like to see the technology develop so that the shredder feeding operation could be much more automated than is presently possible.  It is theoretically possible to run the feeding function without an operator and we are trying to make that happen.  We expect to use much more sophisticated electronic equipment to help the operator manage the equipment in the future.

At the same time that we are working on further improvements to the feeding systems, we are working on methods to improve the efficiency of the shredding process once the material is inside of the shredder.  Casting alloys, shapes of castings, and location and size of grate openings are being studied.  


Improvements in these areas may make it possible to produce more dense scrap with a reduction in the kwh required to process each ton.  Reduction in the kwh required and design of more efficient castings will increase production and will lower costs.

Improvements in the separation of the various products of the shredding process will be economically feasible in the near future due to the further development of eddy current separator systems.  We also believe that there will be a greater emphasis on recovery of valuable metals (steel and non ferrous metals) that are currently being lost to the waste stream.

Much work is being done to find methods of reducing costs of disposal of the plastic material, the glass, the rubber, upholstery and other types of material that are presently being considered waste material.  As these processes identify savings or identify the opportunity of adding value to the waste material, productivity increases will result.  

We believe that shredding plants will increase in productive ability and that they will be even better profit making tools in the future than they have been in the past.  We are working on a new family of shredding equipment designs that we believe will accomplish most, if not all of the above stated goals.  We intend that Newell shall remain the leader in the design and construction of shredding equipment.

Summary

If your shredding plant is operating below its theoretical capacity and you want to make a productivity improvement, then ask the following questions:

•
What productivity gain is really possible?

•
Are we able to set a realistic, achievable goal with a definite time schedule?

•
Do you have the proper people staffed to do the job?

•
Are they properly motivated?

•
Do your people know what is expected from them? 

•
Is there a measurement system so that your people know when they have done a good job?

•
Do you reward the kind of behavior that you really want?

•
Have you provided your team with the current World's Best Practice equipment?

•
Is your feeding system capable of supplying enough scrap to the shredder to utilize the shredder capacity?

•
Is your equipment properly repaired and maintained?

•
Do you have the proper amount of spare parts on hand?

•
Do you track the plant down time and have an explanation for each incident?

•
Is your up time, down time ratio acceptable?  If not, why not?

You get the kind of behavior that you reward.  Therefore when using your Men, Money and Machines, it is a good idea to know what you want to do, how are you going to do it, who will do it, why will they do it and then check to see that it was done.  

Finally, please understand that the search for productivity improvement is a never ending process.  Normally, when you check to see what was done, enough information will have been gained to make a new goal for the plant.  Then, of course, the new goal means that the entire process starts over.



: 


_1231259897.unknown

_1231259896.unknown

