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by

	Participating Business:



	

	Lesson Title

	Problem 1: Self Guided Vehicles

	Course/Grade Level

	College

	TEKS

	

	Link to Job/Career

	Material transportation - Automation

	Objective

	Know the terminology and operation principles of self guided vehicles.

	Activity/Project Description

	1. Read the articles “ Advanced Control System Gives New Capabilities to Self-Guided Vehicle” and “Self –Guided Vehicle System” provided to you in class about the operation principles of the SGVs.

2. Read the assigned pages from §10.2 of your Groover text book.

 It should be noted that two local plants (Cryovac and Saint Gobain) are currently using SGVs. Both these plants used to use the older AGV technology, but are now using the SGV technology.

1. How did the vehicles follow their path in the plant with the older AGV technology?

2. What is “dead reckoning”?

3. What is “zone control”?

4. How are the SGVs different in their path control from AGVs?

5. Which kind of on-board safety devices do these vehicles use?

6. What are the large barcodes used for in the plant that are placed at strategic locations? Relate this to “triangulation” and the rotating laser light on top of the vehicle.

	Notes to Teacher

	1. Discuss the uses of SGVs at Cryovac Sealed Air Corporation (+ Certainted - Saint Gobain) and discuss the problems that both these companies encountered.



	Materials Needed

	Provide students with two articles on SGVs

	Checking for Understanding

	

	Assessment

	

	Technology Utilization

	

	Learning Styles
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	Lesson Title

	Problem 2: Automated palletizing

	Course/Grade Level

	College

	TEKS

	

	Link to Job/Career

	Automated Material Handling – Robotic Palletizing using robotics

	Objective

	Be able to write AS robot programs for the Kawasaki FS06N robot in the automation lab used for 

3 D palletizing and be able to relate this to the automated Gantry type C&D Robotics Inc. palletizing system used by Cryovac Sealed Air Corporation.

	Activity/Project Description

	You are to write a program for the Kawasaki robot for a 3 D palletizing application using the AS language for the robot in our lab. The AS computer program must prompt the operator for the # of rows, # of layers and # of columns of the pallet. Only the three corner points of the pallet must be taught. Use the “Frame-command to determine the orientation and location of this pallet. All the other locations on the pallet must be calculated by the program. The three corner points must be taught very accurately using the teach pendant. The shift in the x-direction is 60 mm., the shift in the y-direction is 45 mm. and 30 mm in the z-direction. The program should display a message “finished pallet” when the robot is done stuffing the pallet. The blocks are to be pushed from the hopper to the feeder point where the robot will pick them up and place them on the pallet. This feeder point also has to be taught using the pendant.

	Notes to Teacher

	1. Provide the students with the appropriate addresses of the solenoid valves (outputs) and limit switches and photo eye (inputs) used for the feeder cylinders from the hopper. Note: the photo eye is used to indicate a low hopper level.

2. Discuss the fully automated palletizing system at Cryovac Sealed Air Corporation.

a. The conveyor delivery system from each bag line.

b. The manual back up system.

c. The many photo eyes used on the conveyor guiding pneumatically boxes to different areas in cooperation with barcode readers.

d. The Gantry robot with 4 degrees of freedom: X, Y, Z and θ.

1. The pneumatic arms that pick up the pallet.

2. The suction cups picking up the boxes.

3. The servo motors and the feedback on each axis.

      3. The PLC system that controls all operation on the conveyor system.

      4. The forklift that picks up the finished pallets.

      5. The problems some times encountered with this system such as poor barcodes, poor seal of the top of 

          the box to the bottom of the box. (This is an operation done by the operator in bag handling).



	Materials Needed

	AS manual for the Kawasaki robot.

	Checking for Understanding

	

	Assessment

	

	Technology Utilization

	

	Learning Styles

	Program Writing; Teaching of points; interfacing with pneumatic feeder system.
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	Lesson Title

	Problem 3: Predictive Maintenance

	Course/Grade Level

	College

	TEKS

	

	Link to Job/Career

	

	Objective

	Understanding of several predictive maintenance techniques as used by Cryovac Sealed Air Products.

	Activity/Project Description

	Cryovac uses several different types of maintenance such as corrective maintenance, preventive maintenance and predictive maintenance. They use in predictive maintenance a thermo imaging camera,

a vibration analyzer and an ultrasonic probe. Several of these instruments can be used to analyze different problems such as overheating of motors, contactors, bearing problems, shaft misalignment, air leaks etc. Cryovac uses these instruments to predict that a failure will occur in the near future. They will replace bearings, align shafts etc. before expensive problems occur due to down time etc.

The thermo imaging camera has a variable temperature scale and shows heat zones with different colors on

control panels, contactors, motors, bearings, belts etc. They bought a $50,000 Thermocam P60 thermo imaging camera from FLIR systems. One of the limitations is that it can not see a clear thermal image through plastic material.

The vibration analyzer they use is made by CSI. It also has a corresponding software package used to analyze the vibration signatures.  An accelerometer is placed on 5 different locations of for example a motor. It senses the vibrations of the equipment. Maintenance will keep historic records for trending purposes. The maintenance person first sets up the route in the software of where and what equipment inspections will be taken. Maintenance than collects the data and later dumps this data into the software. This data than needs to be analyzed. There are now newer units on the market that allow the accelerometers to be permanently mounted on the motors with scheduled down load capability. See (www.csimeansreliability.com). 

The ultrasonic probe can be used to detect very small leaks. It is a very easy to use and to interpret instrument in contrast to the vibration analyzer. It can also be used to analyze bearings because of the noise generated. They use a Ultraprobe 2000 by UE systems.

Maintenance personnel can get certified in all this areas. There are different levels of certification available.

You are to research the internet and write two page summaries about each of these three types of instruments or similar manufacturers of these instruments. 

	Notes to Teacher

	1. Discuss the possibility of certification in these areas and the difficulty in interpretation of the vibration signatures.

2. Discuss the R.O.I. of this equipment in prevention of costly down time.

	Materials Needed

	Show the picture of the steam cans used to reheat tube used before blowing the bubble. It shows one steam can cold with the thermal imaging camera.

	Checking for Understanding

	

	Assessment

	

	Technology Utilization

	

	Learning Styles
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	Lesson Title

	Problem 4: Quality Control/Quality Assurance

	Course/Grade Level

	College

	TEKS

	

	Link to Job/Career

	Statistical Process Control (SPC)

	Objective

	Be able to create the different types of control charts such as: X and R-charts; p-charts and c-charts.

Be able to perform process capability studies and be able to calculate and interpret the CpK-factor

	Activity/Project Description

	Cryovac Sealed Air products does have a Quality Assurance department. All their operators are trained in this area and can make control charts. Many different tests are performed on their products. One of their tests is a destructive burst test of the bags. Air is brought into a sealed bag and the burst pressure in psi is automatically recorded and data is dumped into a computer system. They also check for thickness of the bags with beta-gauges. They check for visual defects. Control Charts are used to see if the process is under control. There are also several production lines where operators have to manually calculate the upper and lower control limits and draw the chart. They extensively use X and R-charts at Cryovac. Investigations are performed when data points fall outside the UCL or LCL.  Cryovac also performs capability studies for new processes, new products or when changes have occurred in existing processes. They calculate a CpK-factor (Capability Index). A capability index # greater than one ( CpK > 1 ) is considered good because it indicates that the tolerances that are desired are larger in value than the process capability. This means in other words that the process can produce products within the desired specifications.   A capability index # that is less than or equal to one ( CpK ≤ 1) is considered bad. This means that the process cannot always produce within the specifications. The quality assurance team will than check with the customer if these specification tolerances are really needed or they try to look for modifications in the process in order to meet the specifications.

The Quality Assurance group documents all studies. They document for each study the existing conditions for the process such as pressure, temperature etc. They use the Mini-Tab software for their SPC. It is critical to have consistency if the determination of what is a defect and what is not. The same person checks the same quality attribute.

The student is provided with data from a process. “N” is the number of samples collected. “n” is the sample size. The students will have to calculate the mean and range within each sample. They further have to calculate the process mean and the range mean. They than calculate the UCL and LCL for the X-chart and the R-chart. They than have to plot all the data for each of the samples within both these charts. They look for points outside the UCL and LCL. Points that fall outside the limits have to be investigated for assignable causes.

1. Discuss the normal distribution and the 3 s (standard deviations) method that is commonly used to calculate the UCL and LCL.

2. Explain the Cpk (Capability Index).


[image: image1]

	                                      A CpK ≤1 is considered bad because the process will not be able to meet

                                      The desired upper and lower tolerance specifications.


[image: image2]Notes to Teacher

	

	Materials Needed

	

	

	Checking for Understanding

	

	Assessment

	

	Technology Utilization

	

	Learning Styles
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	Lesson Title

	Problem 5: Polymer Production Processes as done at Cryovac Sealed Air Products

	Course/Grade Level

	College

	TEKS

	

	Link to Job/Career

	Polymer Manufacturing

	Objective

	1. Be able to explain the production processes of 1. Barrier Bags, 2. Bone Guard Bag and 3. Film Products.

2. Be able to explain the operation principles of extrusion machines.

3. Be able to explain the operation of the electron beam guns used for cross linking.

	Activity/Project Description

	Extrusion machines are used in many different types of industries such as pipe manufacturers

hose manufacturing and bag, plastic film manufacturing etc. The extrusion machine basically consists of a hopper with the polymer in it, a barrel with a screw in it and a die (or stacked dies). The polymer pellets (resin) are heated up. The speed, acceleration, deceleration etc. of the rotation is controlled by a motor with a variable speed drive and a PLC. Temperature and pressure control is critical in all these processes. Cryovac makes three main different types of products. They are the 1. barrier bag, 2. the bone guard bag and 3. film products. Most of their products are for the food industry. The film products can be used to wrap CD’s , pizza’s etc. All three processes use extrusion machines. Some of their extrusion machines (6,000 lbs) have air bearing capability which allows them to be moved very easily by hooking it up to an air supply.

1. Bag making

       Three or more hoppers feed into a stacked die. This is to get several plies of polymer in the bag.

       It is used to strengthen it. Different types of polymer can be used in this process. They can also 

       be used as odor inhibitors, O2- barriers and for prevention of light exposure. The product comes

       out of the die in tubular form. It is cooled by a water ring when it comes out of the die. It is than

       brought into an electron beam radiation unit that strengthens the polymer using cross linking of the 

       carbon chains. It is than forced thru a hot bath which is followed by  “bubble blowing” by 

       forcing air into it. They than wind it up in the mezzanine located above the bubble blowing unit. It 

       is later brought to the bag making department where sometimes immediately ink labels are printed 

       on the line. 

       (They also have a new very sophisticated printing press machine specifically dedicated for making 

        complicated labels with 8 different ink colors. Labels can be printed on both sides of the 

        plastic. This machine is programmable and has vision inspection of the ink labels). The mandrel is 

        placed on the bag making machine where unwinding takes place. A cutter cuts it into the desired 

        bag size and a heating device is used to seal one side creating a bag. 

2. Barrier Bags

        These are very strong bags that are laminated. They basically unwind a strong polymer laminate 

        in one direction and another plastic mandrel in the opposite direction. The strong polymer

        laminate is cut to size and is attached using a glue to the other plastic mandrel moving in the 

        opposite direction.

3. Film

The pellets are also brought into extrusion machines and forced thru a die. This is followed by water cooling. The inventory is than brought into the X-ray accelerator. It than goes to an

heating furnace to make it pliable again. It is than blown up to a bubble. This is followed by deflation. They than rewind the tube. It is than brought to the film department where they slit it into the desired film size and fold it into a film.

Read Chap 20 from your Materials Processes book (DeGarmo) “Production Processes for non-metallic materials”. Notice especially the production process description of the extrusion machines. Read Chap 35 in this book that describes the electron beam process as used for welding/cutting. Cryovac uses this “gun” for cross inking of the polymers to make the product stronger. The “gun” at Cryovac uses scanning coils so that it does not cut or weld in one location.

They pull high vacuums on these guns. They use SF6 gas for quenching purposes around the focus resistor section before it goes into the collimator section.



	Notes to Teacher

	Cover this when we talk about thermoplastics (addition polymerization) and thermosettings 

condensation polymerization). This will be followed by production processes for polymers.

	Materials Needed

	

	Checking for Understanding

	

	Assessment

	

	Technology Utilization

	

	Learning Styles
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CpK  > 1 is considered good. The process can perform with in the tolerances that are specified.
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