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JUST-IN-TIME SYNTHETIC DENSE RUBBER BALE CUTTING DEVICE

US 6,766,721 (7/2004) and US 6,487,949 (12/2002)

Current Status

1. Concept developed  

2. Tooling alternatives examined

3. Basic functional prototype built and tested 1999-2001

4. First Patent Issued October 2002

5. Second patent Issued on July 2004

The current specifications of basic equipment

Operation

manual or automatic loading

Dimension

8’ L x 2 ‘ wide x 6 ‘H (subject to change with other configurations)

Weight 

600 to 1000 lbs – maximum with cast iron frame

Rate


10 lbs hour to 400 lbs / hour 

Size of pellets

3/8 x 3/8” x 3/8”

Possible

1/4x1/4x1/4


Options

Rates


400-800-1200 lbs hour

Size of pellets

3/8”x 1/8” x 1/8”





The Just-In-Time dense elastomer bale cutting device a capability to continuously compound a variety of Elastomers only available in form of dense bales, Applications for these compounds include variety of thermoplastic elastomers such as TPO, TPS, TPU as well as thermoplastic Vulcanizate and filled and conductive elastomers used in production of adhesives, and inks.  

Even though some elastomers are available in pellet or powder forms, majority are in form of 50 to 75 kg rectangular bales.  Due to the low glass transition temperature of amorphous elastomers, they tend to “cold flow” and easily reagglomerate at room temperature.  “Dusting” with partitioning agent, such as mistron vapor or polyethylene powder, becomes essential.  Existing continuous compounding technology is therefore severely limited by the inability of compounders to use baled synthetic elastomers.  In batch processes, baled rubber is cut into large chunks of rubber which are added along with finer size additives which makes mixing alternative inefficient. 

The competitive technologies include:

1. Rotary knife granulators

2. Cryogenic grinding

3. Single blade Guillotine

4. Extrusion pelletization and evaporation of solvent

5. Coagulation of slurry to form friable bales

Each of these methods have one or more of serious limitations such as: (1) High equipment cost, (2) size and shape of feed suitable for continuous compounding, (3) crystallinity of unextended rubbers or cured rubber, (4) lower bulk density of feed requires larger storage space and forced air conveying, (5) limited shelf life – requiring unwanted partitioning agents, (6) high operating cost (cleaning, maintaining, and batch operation)

The Just-In-Time Bale cutting device offers the following unique advantages over current alternatives:

· Stand-alone, self-contained - Compact unit –Plug and use device

· Hydrolytic (smaller machine for high rates, smaller size) or pneumatic options (larger machine, low rates, larger size)

· Adjustable rates – Rates can be adjusted from 10-lbs/ hour to 400-lbs/ hour and higher – in range suitable for Thermoplastic Industry.

· Handles entire bale – irrespective of shape

· Low Shear cutting process  – no heating of material

· Just In Time feed:  Bales are cut continuously with adjustable rates to match compounding rate, eliminating need for storage and transportation. 

· Small and portable device – which eliminates need extra space, extra operators, or for transporting and storing freshly cut elastomer.

· Output is uniform in shape and size with high bulk density – suitable for continuous feeding using belt or auger feeder. 

· Suitable for amorphous or crystalline elastomers.

· Does not require any cryogenic gas (can be used as optional means)

· No need for “dusting” or partitioning – eliminating need for undesired ingredient, and gel problem in peroxide cured systems. 

· Very little or no cleaning.

· Easily removable modular machine parts make it easy to maintain.

· Machine can be upgraded to meet higher rates. 

Major advantages to compounding Industry

1. No need of pre-mixing rubber masterbatches using internal mixers – no need for second heat history, lower heat stabilization and in-step waste, cost of quality, inventory and storage

2. Selection of wide range of elastomers – amorphous and crystalline, extended and non-extended, low molecular weight and high molecular weight

3. Reduction of direct labor and overhead 

4. Increase in capital utilization – higher extrusion rates

5. Reduction ins starting capital

Needs:

(1) Investing or manufacturing partner to take this to commercialization

(2) Licensing manufacturing

(3) Selling-off technology 

