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Disc Rotor Operations Versus Spider Rotor Operations
From time to time questions arise regarding the differences in operation comparing a spider rotor with a disc rotor.  The cost of processing with the different style of rotor has been analyzed and a copy of that spread sheet will be attached to the end of this document.  The effect of hammer patterns on feed rates and throughput will be discussed in the following paragraphs.

At The Shredder Company, we prefer the disc rotor because we believe that there is a more effective delivery of striking force (which translates into more efficient shredding) because with a 10 hammer arrangement there is only one hammer per pathway.  This means that in a shredder that is operating at 600 RPM, that each hammer passes the anvil section 10 times per second.  In an 11 disc rotor if more than 10 hammers are used, there will be at least two paths where there will be two hammers in that circle.  This means that at the anvil there will be 20 hammers per second passing that point.
We believe that this makes the shredder harder to feed and that more of the striking force will be a glancing blow from the end of the hammer than hits from slightly higher up the face of the hammer.  This has been named the “hammer wall effect.”
This was proven about 25 years ago when we were operating a top feed bottom discharge shredder for a waste plant in Odessa, Texas.  An experiment was conducted that varied the number of hammers in the rotor to see how it would affect the tonnage throughput and the wear on the hammers.  When the plant had 20 hammers put into the rotor instead of 10 hammers, there was an immediate and very noticeable effect on the feed rate.  During one part of the test, a hot water heater was fed into the shredder and it bounced on top of the hammer circle for about 5 minutes before a hammer eventually caught it just right and the hot water heater then was shredded very quickly, but only after it was hit by the face of the hammers.  This never happened when shredding with 10 hammers.  This experiment led us to observe this phenomena over many years with the absolute conviction that more hammers on the rotor makes it harder to feed scrap into the shredding area.

Since spider rotors by their design always have a number of paths for hammers with duplicate hammers traveling in that path, we believe that it intrinsically takes more effort to get material into the shredding area, which indicates less efficient shredding.
This can also be seen in the wear pattern on used hammers.  When more than one hammer is operating in a single path, those hammers always show more wear on the bottom of the hammer than hammers which have only one hammer in the path.  We believe that scrap bouncing off of the bottom of the hammer produces some wear on the hammer that is not proportionate to the shredding work that is done.  
With 10 hammer rotors, we expect to see 3 to 4 tons of material shredded for each pound of casting that is worn off of the hammer.  In other words, if there are 10 hammers on the rotor that weigh 400 pounds each and if we are able to use them to a 50% throw away ratio, then there will have been 200 pounds times 10 hammers or 2000 pounds of hammer worn away.  We expect that this will have shredded 6000 to 8000 tons of finished product, depending on the type of material and the density to which the material was shredded.  We expect that the ratio when using more than one hammer per path will be significantly less than this.
We want to always be open to other skilled operator observations and if there are observations that differ from ours we will want to try to understand them and to find explanations for them.  Please do not hesitate to pass any observations or comments back to us.

Scott Newell

Chairman

The Shredder Company, LLC.

	Comparison of projected costs of operating a Spider Rotor v. a Disc Rotor
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	Shredder Size 124 SXS
	

	Original Investment
	
	
	
	
	

	
	
	
	
	
	

	Spider Rotor (no castings)
	 $    825,000.00 
	
	
	
	

	Disc Rotor (no castings)
	
	
	
	 $ 650,000.00 
	

	Assume life
	1,000,000
	
	
	800000
	

	Cost per ton for Amortization (no interest)
	
	 $    0.83 
	
	
	 $    0.81 

	
	
	
	
	
	

	Set of hammers
	34
	
	
	10
	

	weight of one hammer
	976
	
	
	820
	

	Weight of one set of hammers
	33184
	
	
	8200
	

	Cost per pound
	$1.08 
	
	
	$1.08 
	

	Cost per set of hammers
	$35,838.72 
	
	
	$8,856.00 
	

	Tons of produced scrap per set
	24000
	
	
	9000
	

	Sets required for 1,000,000 tons
	41.67
	
	
	111.11
	

	Total Cost for hammers for 1,000,000
	$1,493,280.00 
	
	
	$984,000.00 
	

	Cost per tons for hammers
	
	$1.49 
	
	
	$0.98 

	
	
	
	
	
	

	Set of Spider Rotor Caps # of caps
	38
	
	
	
	

	Set of Pin protectors  # of PP
	
	
	
	50
	

	weight per piece
	510
	
	
	423
	

	weight per set
	19380
	
	
	21150
	

	cost per pound for casting
	 $              2.00 
	
	
	$1.20
	

	cost per set
	 $      38,760.00 
	
	
	$25,380.00
	

	tons produced on one set
	100000
	
	
	100000
	

	sets required for 1,000,000 tons
	10
	
	
	10
	

	Total cost for rotor caps or pin protectors
	$387,600.00
	
	
	$253,800.00
	

	cost per ton for rotor cap or pin protector
	
	$0.39 
	
	
	$0.25 

	
	
	
	
	
	

	Pin Shafts are considered equal in comparison
	
	
	
	

	
	
	
	
	
	

	Total cost for rotor and wearing parts
	
	 $    2.71 
	
	
	 $    2.05 

	
	
	
	
	
	

	
	
	
	
	
	

	Other factors
	
	
	
	
	

	  Welding, the disc rotor may require more welding
	
	
	
	

	   assume 40 man hours touch up welding at 50,000 tons.
	
	
	
	

	
	40
	
	
	
	

	   cost per man hour $25
	$25.00
	
	
	
	

	   Cost of welding rod / hour
	$25.00
	
	
	
	

	   Number of rewelds
	20
	
	
	
	

	Total cost to weld for life of rotor
	$40,000.00
	
	
	
	

	
	
	
	
	
	

	Assume 1/5 as much weld on Spider
	$8,000.00
	
	
	
	

	
	
	
	
	
	

	Therefore cost per ton for welding
	
	$0.01
	
	
	$0.04

	
	
	
	
	
	

	Total cost for rotor during life
	
	$2.71
	
	
	$2.09

	
	
	
	
	
	

	
	
	
	
	
	

	  Down time due to broken part is assumed to be much higher in the spider rotor design.
	

	
	
	
	
	
	

	  Higher tons per hour with Disc rotor because spider rotors tend to present a hammer wall making it harder 

	to feed the shredder.
	
	
	
	
	

	
	
	
	
	
	

	There are 36 spaces on the spider rotor so it is assumed that either a hammer or a pin
	

	protector will be on each space.  For example, if 18 hammers are being used
	
	

	then 18 pin protectors will also have to be used.
	
	
	
	

	
	
	
	
	
	

	Spider Rotor life is open to discussion.  I contacted a number of operators who provide estimated life of the 

	spider rotor of from 600,000 to 4,000,000.  It is our experience that it is unusual for a spider rotor to last

	more than 1,000,000 tons.
	
	
	
	
	


