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Executive Summary

The Architectural Area Lighting (A.A.L.) Production floor is currently working at capacity; the current process must be improved if the company is going to continue to expand. Only through a program of continuous process improvement, can AAL respond quickly to the changing customer needs, and expand its portion of the market.  The following proposal provides recommendations to cease the loss of revenue due to the production bottleneck in the welding area at A.A.L.  A detailed analysis of the current processes is performed followed by solutions derived from fundamental operation analysis techniques.  This production bottleneck has a direct impact on the financial well-being of the company and if the lost revenue due to it is recovered A.A.L. can increase profits by a minimum of 1 Million dollars per year.


Initial simple solutions can be implemented within 1 year and will lay the groundwork for larger long-term advancements.  The cost of implementation of these initial solutions is best quantified as the cost of training personnel for the use of new techniques for which there will be a standard ‘learning curve’.  The adaptation of these new techniques to the production line could mean a short period of lowered productivity followed by a rapid ramp up.  However, if the current production bottleneck continues, productivity will continue to diminish and profits will be over come by losses.  A.A.L. currently possess complete financial capability to remedy these problems in short order and maintain its successful position in the industry.


The primary recommendations of this proposal are : Implement Cell Manufacturing techniques, Implement concurrent engineering, Optimize welding operations and Eliminate some welding through use of fasteners.  These solutions will streamline the product flow through the welding cell which will increase the production rate, decrease lead time and eliminate overtime.   

Introduction

Architectural Area Lighting (A.A.L.) is a manufacturer of  large, decorative, outdoor light fixtures.  The company’s 1997 fiscal year sales reached 13.5 million dollars, up 50% from 1996 and up 300% from 1994.  The rapid growth experienced in the last few years caused an overwhelming demand on the production line.  In order to meet this demand a short-coming must be tolerated, that short-coming was lead-time.  In other words, the employees chose to continue producing high quality light fixtures at the expense of an unusually long amount of time between a customer’s order placement and product procurement.  The cause for this lead time can be directly tied to the production rate (the amount of time it takes for a product to go from start to finish), for all other product related processes are being held up by this rate.         

The purpose of this study is to uncover the causes of the insufficient production rate, which will lead to the formulation of solutions.  The investigation will be conducted as a joint effort of the Production, Engineering and Safety Departments, in order to reach a common goal – To reduce lead time.  Input that is unique to each department is presented in the sections of this report that are listed in the table of contents.  

A.A.L. is not currently suffering powerful consequences (lost sales, diminishing reputation, finances tied up in-house) of the problems that it has but if these problems continue profits will eventually be overcome by losses and the company will be overcome by its competitors.  A.A.L. must take advantage of its current growth and attempt to use this momentum to propel itself far into the future.  The most efficient way to do this is to solve the problems now while they are less of a hindrance. This will allow the company to meet its customer’s needs in a timely fashion and stay ahead of the competition.  If the long lead time continues the problems will compound giving the competition an opportunity to catch up. 

The desired results from this study are: Clear definitions of the problems, A description of the means necessary to reach solutions and Proposed solutions.  The problem definitions will be based on data and analyses obtained directly from the production line providing irrefutable evidence.  The means to the proposed solutions will be determined given A.A.L.’s financial, labor, equipment and time resources.  The proposed solutions will be derived using fundamental operation improvement techniques.  

Scope

Production Department


This study is limited to the operations, labor, time, finances and conditions involved with products as they pass through the production line.  There are three main production areas:

· Machining and Primary assembly

In coming components undergo any necessary machining so that they comply with engineering and aesthetic specifications.  Components are welded together to form sub-assemblies. 

· Coating application

Sub-assemblies are powder coated.

· Final assembly

Coated sub-assemblies have electrical and optical components installed using fasteners.  Light fixtures are prepared for shipping.


 Facets of the company that will not be investigated directly as problem sources are Sales, Marketing, Accounting, Purchasing, Human Resources, Field Service, and Research / Development.  However many of these departments likely possess valuable information relevant to determining solutions.

Engineering Department

 The design team is identifying the current product design and how to improve it.  This will be accomplished by involving other departments in the design process.  An additional study was done to set up a procedure to verify if an automated welding system would be cost effective.

Safety Department


Our research and recommendations where primarily limited to the welding process and touched on some basic overall safety features and methods.  Not included in this report are safety aspects as related to other stations in the manufacturing and processing process.

Statement of the Problem

Production Department

Engineering Department

The present operations that one light fixture undergoes is depicted in the Operation Process Chart, Figure 1.  Times are averaged.

Figure 1

Operation Process Chart
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A portion of the time consumed by the machining operation is dependent on the quality of the incoming parts, which is usually very good.  Next, all components are delayed due to an overload at the welding stations.  After welding the subassemblies are installed on an automated gondola that carries them through the coating process.  Finally, the subassemblies are carted to the final assembly line where each assembler is responsible for the completion of one fixture at a time.  The chart highlights that the most time wasted involves the welding operation which makes this is the area that requires further investigation.  All other processes either flow at a satisfactory rate or are automated.  


Figure 2 represents a look ‘down stream’ from the machining cells to the welding cells (Orange, Distance, center).  Notice the carts (Near, center & Distance, left) full of components in delay to be welded.

Figure 2. Production Bottleneck
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The operation chart reveals an abundance of  non-productive time involved in the welding process.  During this time … 

1) Machinists, powder coaters, assemblers and the rest of the production line have completed their duties for a given cycle and are being paid the same amount as when they are at full capacity.  

2) The plant’s expenses continue at a steady rate while the product is not being processed at the production line’s full capacity.

3) Welders are working at or above full capacity  

The fact that “time is money” provides for a clear statement of the problem: 

A loss of revenue due to a production bottleneck in the welding cell.


The goal of all employees that work with or on the production line should then be to eliminate the causes of this problem through the implementation of solutions that are derived from analysis and testing.

Safety Department


Although there are several safety issues in the welding area at A.A.L., there are a select few that demand immediate attention.  The most important of these seems to be an issue of the welding environment.  The welding area at AAR is small and cramped, and regularly interferes with various other working areas.  Examples of this problem include previously welded material and welding in process material, taking up space not specifically designated for the welding area.  Not only does this invite injury to the welders but also other workers adjacent to the welding area.  A common example of this would be a 12-18 foot piece of extruded aluminum, which is undergoing a welding operation, and is sticking out into a walkway. The consequences of somebody walking into this part could include injuries to the passerby and the welder including severe burns etc. 


Another safety issue that we found to be a problem is that previously welded material is stacked and stored in an unorganized fashion, with no type of identification to whether or not the material is still hot.  Obvious safety hazards are recognized here.  


Moving on from environmental safety issues, to issues involving the method of production, more problems arise.  The welders at A.A.L. work 50-60 hour weeks, obviously working very long days.  Not only is a fatigued worker likely to be less productive, but he is more likely to be a safety hazard to himself and others.  It is not improbable that an overworked, fatigued person could exercise poor decision making.

Methodology

Production Department

Safety Department


Operation analysis is required to study the chain of events that occur in the welding cell.  The specific functions of operation analysis that will prove useful to this situation are:

 
The Flow Process Chart

This tool is especially valuable in uncovering hidden costs such as actual distances traveled by the components and the welders, the quantity and length of delays and temporary storage of components while they are being processed on the production line.  The Welding Flow Process Chart (Figure 4) for Architectural Area lighting is included in the following Process Analysis section of this report.  

The Design of the Part



Questions that need to be answered about the design are:

I. Can the products be re-designed to allow for the use of fasteners instead of welding in certain joints?

Tolerances and Specifications



Questions that need to be answered about the specifications are:

I. Are the continuous welds that are specified necessary for structural integrity?

II. Are tolerances tight enough to allow all of the joints to align?

Materials



Questions that need to be answered about the materials are:

I. Is the material best suited for fast, easy, strong welds?

II. If fasteners replace welds will the material be strong enough at the flanges?


The Process of Manufacture



Questions that need to be answered about the process are:

I. Is the proper welding machine (Tungsten Inert Gas - TIG or Metal Inert Gas - MIG) called out on the blueprints?

II. Are welding fixtures located conveniently and easy to select?

III. Are components prepared properly by previous cells?

IV. Are there documented procedures for dealing with parts that are outside of tolerance?

V. Do supervisors clearly state job requirements?


Setup and Tools



Questions that need to be answered about the tools are:

I. Are the machines versatile enough to perform all required tasks well?

II. Are the machines being used to their full capability?

III. Are the machines properly maintained?

IV. Are proper welding consumables being used?

V. Are there better tools available? (Auto-darkening lenses, Magnetic clamps …) 


Working Conditions



Questions that need to be answered about the conditions are:

I. Is feedback from welders to superiors encouraged?

II. Is there enough space in the welding area?

III. Is the welding area unsafe? (Hot parts impeding continuation of work, Exposed electricity, Moving parts …)

IV. Is the environment comfortable? (Temperature, Lighting, Sound levels, Ventilation …)


Material Handling



Questions that need to be answered about the handling are:

I. Are the welders provided with facilities and/or man-power to lift heavy items and hot parts?

A common operation analysis tool that is worth mentioning as not applicable is the

Worker / Machine Relationship, used to optimize machine coupling.  In this case, only one welder can operate one machine at a time.


Motion study is a major part of operation analysis and it has some application here, primarily in ergonomics and the arrangement of the welding station.  Most of the fundamental motions (therbligs) have already been reduced or eliminated by the welders due to the fact that they are over-worked.  This proves that some of the best people to improve a process are those that perform it.  When done properly, the act of welding is difficult to improve upon so the goal is to relieve the welders of most of their other duties


Questions that need to be answered during the motion study are:

I. Are the tables adjustable or at a satisfactory height for all of the welders?

II. Are all work space clearances safe, convenient and comfortable?

A check sheet follows (Figure 3) that will be helpful in compiling data.  This check sheet

will be anonymous and filled out by all welders daily.

Figure 3

Anonymous Daily Welder Check sheet

Date_________ M T W Th F
Please check each instance


Machine used : TIG ___________ MIG ____________


Weld location : Internal ___________ External _____________


Weld type : Continuous ___________ Tack _____________

Feet or Pounds of rod / wire used today: TIG ____ ft or _____lbs MIG ____ ft or _____lbs

Workload : Light  On&Off  Moderate  Steady  Heavy

Did you feel unsafe at any time today? Yes  No

Were you uncomfortable at any time today? Yes  No

Comments:

A Time Study of the current welding process would be premature because the problems

that exist have simple solutions that can be implemented quickly.  However a time study would be very useful in gauging the effectiveness of the chosen solutions or in testing multiple sets of solutions.

Engineering Department

The new concurrent engineering process was developed using a flow chart.  It relied heavy on interviews of AAL personnel to identify the current product design process.  Fishbone charts were used to brainstorm the problems presented and the possible solutions.

Process Analysis

Production Department


Now that the scope of the study is narrowed to the welding cell the investigation can become more detailed.  As mentioned above in the Methodology section, a Flow Process Chart is a powerful tool when performing detailed analysis.  Figure 3 represents the flow of a single unit through the welding cell.  Times are averaged. 

Figure 4

Welding Flow Process Chart
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The 17 minutes that the part spends waiting for the operation to begin occurs because the machining cells have finished their duties with the current unit and the welder is still working on a previous part.  This is the most non-productive time and the first goal is to reduce all times that follow by this much to eliminate this delay.  

Layout consumes 12 minutes, at this time, fixtures are not organized systematically in one place.  The fixtures are operated manually and are designed to hold one part at a time.

Welding the components together takes approximately 14 minutes, this time is

 unnecessarily long due to the over use of the TIG welding process which, according to Carlos Perez (Welder), takes five times longer than the MIG process but produces a more aesthetic weld. 

Inspection of the welds includes clean up which is almost unnecessary when TIG welding aluminum (70% of the work).  This time should remain minimal when MIG welding is increased for ‘invisible‘ welds since clean up of invisible welds is impractical.

After welding the subassemblies need to air cool for about 9 minutes before the powder coaters can handle them.  This cooling takes place either in the welding cell or in the Ready-For-Coating storage area. 

Whether the parts are cool or not the final step for the welder is to deliver the parts to the coating line. Operations Manager Mark Russell adds that “Material is being handled too much (by welders), slowing production.  There is a need for a more automated process.”

Answers to the questions developed for operations analysis 

in the Methodology section of this report.

Design of the Part : Engineers are currently looking into the possibilities of joining 

components with fasteners instead of welding.

Tolerances and Specifications : Continuous welds are not necessary everywhere that they

are being used now and joint alignment is satisfactory.

 Materials : The current materials being welded are primarily pre-processed aluminums

with good weldability.  The sand casted parts are alloyed for strength, corrosion resistance and weldability.  If fasteners replace a large percentage of welds, tougher alloys must be implemented for strength at flanges. 

The Process of Manufacture : The proper welding machine is not called out on the

 blueprints.  The fixtures are not located conveniently yet they remain easy to select.  Components are prepared properly by previous cells.  There are no procedures for dealing with parts that are out of tolerance or any other parts.  Job requirements are clearly stated. 

Setup and Tools : The machines are versatile enough to handle all jobs.  They are being

used to their full capability.  There is no periodic maintenance, only repair.  The proper consumables are employed and the welders have no need for additional tooling. 

Working Conditions : According to Mr. Perez, most of his feedback is not given

attention.  More space might ease layout.  The area is not unsafe or uncomfortable.

Material Handling : The welders are provided with the proper lifting and handling

resources.

Motion Study : The work surfaces and clearances are satisfactory to all welders.


Highlights of  interviews with key employees of A.A.L. are listed below.

Carlos Perez – Welder

· 18 years as a welder, 1 at A.A.L.

· There are 5 other welders

· Suggested and received 2 MIG welding machines

· Feels that most suggestions ‘fall on deaf ears’

· Has no trouble with fixture organization

Joseph Orasco – Design Drafter / Quality Manager

· Studied ISO 9000 system at sister company

· Implemented a receiving inspection sampling plan at A.A.L.

· Working on plans for Fabrication, Paint and Final assembly cells

· There are no processes in place to track trends in production activities

Mark Russell – Operations Manager

· Aware of the problem in welding area 

· Believes that the product flow through the welding area controls the overall production rate which affects sales, shipping dates and company profit

· Problems are: continuous instead of spot welds, too much material handling by welders

Larry Randazzo – Executive Vice President and General Manager

· Satisfied with the quantity of weld fixtures in house

· Realized that engineering was completing design without considering production capabilities

· Sees the need for a Manufacturing Engineer to instill a quality atmosphere 

· Wishes to reduce overtime and lead time 

Through operation analysis the data and information obtained above can be used to formulate 

solutions to the causes of the production bottleneck in the welding area 

Engineering Department

The current AAL product design process starts with identification of a customer need for a new product.  These needs are identified through communication between sales, distributors, customers and the General Manager.  The General Manager has the ultimate decision as to which new products will be developed.  The Engineering Manager gives a priority and necessary completion date for the new product.  It is the Engineering Manager's responsibilities are to assign the project to the appropriate engineering personnel and track the project to ensure it's timely completion. The Project Engineer assigned prepares a Gantt Chart identifying the steps and time frame for completing the project.  The Project Engineer designs in a vacuum and throws the completed project over the wall to manufacturing.

The current process bottleneck in the welding area is a direct result of a closed design process.  It is much easier to stick with a process that works than to look for new methods.  With no feedback or evaluation of current process, design techniques remain status quo until something becomes a glaring problem.  At this point changes are usually very costly.  Currently, AAL is spending engineering time redesigning products in an attempt to reduce welding requirements. New products generate more money than old ones.  Lost development time leads to missed opportunities and decreases in revenue. 

  
The design process ultimately influences on how product is made, its cost and how easy it is to make. The product development process is a structured series of decisions based on information.  The designer cannot know everything and by the time the product is released to manufacturing changes are costly, more time consuming. How to introduce products more quickly and at a lower cost?  Make better use of the use of the functional knowledge from all departments, manufacturing, design engineering, purchasing, etc.

Concurrent engineering means a tight link between people involved in the manufacturing of new products, not just design engineering and manufacturing but all aspects of the life cycle of a product. The current method of design, everything done sequentially, slows down the process.  
Manufacturability of the part must be analyzed while the product is being developed, not after.  Using the resource of knowledge from other departments during the initial stages of design will ultimately reduce development time and produce a better quality product at lower cost.

So how does a company start to implement a program of concurrent engineering?  The first step in defining the new program is to identify the product development cycle, how the customer needs are identified, how information moves between activities, order and time required for each activity, and what controls mechanisms are necessary. Next the context in which the product development takes place must be identified.  Who are the internal and external customers, who are the suppliers, what people and organizations, are involved.

After the concurrent engineering program is developed, tested and accepted, steps need to be taken to insure lasting results.  A program of contiguous process improvement in the area of design will build on the success achieved through concurrent engineering.  If a company is to remain competitive increased quality is a by-product of all innovations. 

Proposed Solution(s)

Production Department

The primary solution proposal is to implement the concept of Cell Manufacturing to ensure that the only operation the welders have to do is weld.  This concept will reduce or eliminate the following tasks that are currently performed by the welders: component transport,  jig and fixture setup, ensuring joints mate, weld clean-up, subassembly transport.  The next change is to decrease weld length by specifying (on drawings) stitch or spot welds and by specifying MIG machines where possible. Welds that are not visible in the finished product need only strength, not appearance afforded by TIG welds, allowing for more use of the faster MIG machines. Mr. Russell recognizes that engineering drawings call for continuous welds (due to lack of failure analysis research) where shorter stitch or spot welds will provide enough strength.

Locating the fixtures conveniently could reduce layout time.  Although the interview with Mr. Perez reveals that he has no problem finding the fixtures he needs, an organized workstation will provide for less overall confusion and training while allowing the fixture location and use to be labeled.  Fixtures that are faster to use, fool-proof and hold more parts at a time should also be implemented.  A rearrangement of the welding area may provide more space to facilitate layout of larger light fixtures.  

The time allowed for subassembly cooling after welding might be reduced by installing fans or other means of cooling in the Ready-for-Coating area.  This installation would increase the safety of this zone as well. 

A longer term solution is to eliminate some welding by using fasteners (Bolts, rivets, interlocking parts …)

Engineering Department

The improved method should include sound practices based on concurrent engineering principles.  Concurrent engineering starts by identifying the customers both internal and external.  The internal customers are the purchasing, manufacturing, production and sales personnel.  The external customers include the freight companies, product distributors and end users. When developing new products the needs of these users should be reviewed in each step.

Next the activities in the product design process need to be identified.  Listed below is a starting point in creating a new design process for AAL.  

· Marketing research should identify customer needs weighting which features are most important.

· The project criteria should be placed on a form, specifying the weighted customer needs, a target price, completion date and any other special requirement or goals.

· The project criteria sheet should be reviewed in a meeting of cross-functional members of a product design team.  Using this pool of experience can fine tune the project and identify problem areas, find solutions, and add value.

· The revised criteria sheet is passed along to the Project Engineer to begin initial design concept.  The Product Design Team completes this step with an initial design review.

· The design is now revised and a prototype is developed.  This prototype will be used for testing and failure analysis.  AAL fixtures must meet safety standards set forth by UL 

· Preliminary test data will be compiled and used along with the prototype in a failure analysis meeting by the Product Design Team.

· Any final changes are made at this point and the design is released from Engineer.

Figure 5
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A company should never stop striving for increased product quality.  Continuous process improvement in design requires leadership, commitment, communication redesign reinforcement and renewal. Team building is the supervisors' responsibility. To gain the trust of subordinates Employees must not be punished for improving procedures.  When an improvement eliminates unnecessary procedures or increases efficiency, it should not lead to reduction in personnel.  
When a position is eliminated a new position should be found that best utilizes the skills of that person.  The improvement cycle can only be maintained this way. A team cannot be built unless the workers involved receive appropriate rewards for improvements developed. Good communication and genuinely considering all viewpoints is critical.  Each team member must feel they have a force in the decision making. A good team uses the strengths of everyone involved.


The supervisor can take steps to increase productivity of the team.  He creates a plan for the team, which includes goals and a starting point.  Removing obstacles such as excess paperwork, poor working conditions or equipment can increase team moral.  Workers work best when they are given complete instructions.  Make sure each person understands the importance of total commitment by everyone for success.   Supply worker training where appropriate.  Most importantly is to keep the team informed.  Feedback keeps the team feeling part of the process and can be useful to correct problems.

Improvement on a company level requires unified goals not a group of independent teams. Locally focused teams can conflict with the objectives of others, creating roadblocks for change.  Teams with unified goals will utilize resources to the furthest extent reaching objectives in the shortest amount of time.

Figure 6, Team Focus
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Another proposed solution was considering the benefits by making the highest production runs more automated.  A growing number of industries benefit from automation.  Manufacturers and researchers have shown that automation of the welding process using robots and programmable automated welding systems can improve the quality, have great impact on  productivity, and considerable economic gains can be achieved in many manufacturing operations.

There are also obstacles that need to be considered for welding automation.  Transferring the knowledge of experienced welders to process control systems of automated equipment can be difficult.  Extensive hours of robot programming can also be required.  Parts with complicated contours can be difficult to produce consistently with automated welding systems.  These problems can usually be solved by integration of sensors, expert systems, and off-line programming.

The biggest obstacle in most automated systems is the high cost of implementation.  The decision to convert manual welding stations over to robotic welding is most often driven by the payback  achieved through labor savings.  Though direct labor savings from the welding operation alone do not comprise the total anticipated savings in labor, they are the major contributor.  Additional savings come from reduced consumable use due to improved consistency in weld size and length; fewer repair welds; less post-weld cleanup; reduced floor space; reduced recruiting and training of welders; and improved efficiency of material flow.

When implementing concurrent engineering and continuous process improvement the cost of development is hard to track.  It maybe better to focus on the cost of not implementing them. 

The way to figure the cost-justification analysis of a robotic welder is to first perform a time analysis of the current manual process.  By placing those figures in worksheet 1, the potential savings, as well as the approximate required part volume required to achieve a two year payback on the investment in an automated welding system.  Other advantages would also include a computer terminal in the weld cell thus eliminating the need for the worker to travel beyond the cell for procedures or drawings.  Complete automated welding systems start at approximately $60,000.

Safety Department


What exactly needs to be done to remedy these problems so that injuries can be avoided in the future?  It is obvious that A.A.L. either needs to hire more welders, or reevaluate the design of the product to reduce the amount of welding required.  Either one of these solutions would relieve the welders of excessive overtime and increase production output.  


With regards to the welding environment, it is important that the welding area be reconsidered in terms of its layout, available workspace, and overall effectiveness with regards to the welding process.  A larger, more comfortable welding area is needed to accommodate the required amount of welding that occurs at A.A.L.  Larger, more safety conscious welding booths are needed as well as an organized area to store welded materials prior to their next required operation.


So how would these proposed solutions effect the production in terms of output and quality?  A better working environment will obviously reduce the likelihood of injury, thus reducing down time, and a more organized welding area will also increase production flow.

Cost Benefit Analysis

Production Department

Safety Department

All time spent processing the products, whether it is used productively or not, costs A.A.L. money.  The finances, obtained from Executive Vice President and General Manager Larry Randazzo, which fall under the scope of this study are listed in Table 1.

Table 1

Relevant Finances
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The engineering labor and burden is calculated as (8 people) * (Average $31/hr) 

The costs in this table are illustrated as percentages of total loss in Figure 7
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Figure 7


According to Mr. Randazzo, 25% of the shop cost ($359,750) is overtime.  He also points out that the long lead time (12 weeks now, 8 weeks is desired) accounts for approximately $500,000 in lost sales.  These figures provide for a Proof of the Need for a Solution.  Shop costs are displayed in Figure 8.
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If this overtime is eliminated it will save the company $359,750 per year.  If a decrease in lead time is also achieved by the implementation of improved production methods the $500,000 loss of sales figure would also be greatly diminished.

Engineering Department

To perform a cost-justification analysis of installing a robotic welder, a shop manager should compare current welding labor costs to anticipated savings for the same weld manually and robotically. 

Recommendations and Conclusion

Production Department


Most of the solutions proposed above can and should be implemented within one year.  As the bottleneck starts to open up the implementation of larger long term solutions will be facilitated.  A.A.L. should not ignore issues that have an indirect effect on productivity such as validating employee feedback and improvement of communication between departments (Engineering and Manufacturing for example).  Strengthening Quality Control in the near future will ensure that the current high level of quality will continue without question.


The incredible profits made in the last few years are not justification of a belief that ‘Everything is OK’ however they do provide the best opportunity to remedy the problems that do plague Architectural Area Lighting.  With the solution of A.A.L.’s current problems come even higher profits in the future. 

Engineering Department

Concurrent engineering at each step of the design process the new product is review by the Product Design Team from the first meeting representatives from other departments should plan for resources required by this new product.  Issues like picking suppliers, tooling, jigs, manufacturing techniques should be developed as the design develops, not left until it is complete. Parallel development reduces cost by speeding up the design cycle.  


The concept of continuous improvement should be part of all aspects of the business, Companies should never feel content.  Breaking down barriers between individuals, departments, management and companies must come from management leadership. Eliminating unproductive processes, utilizing the strengths of individuals and a system of evaluating progress will insure continued competitiveness. 

It is beyond the scope of this report to have done the necessary time analyses on the highest production runs.  Automated welding systems are being used more extensively as the technology develops and as software is more welding operator oriented .  This allows ease of operation and minimal amounts of training that are needed.  Further analysis must be done after the time study to determined a more exact cost of a system that would be suitable for AAL’s purposes.

Safety Department

In conclusion, it is obvious that there are several problems in the welding department at A.A.L. Definite problems with safety issues and the effect that these problems are having on the financial aspects of the company.  It is my recommendation that the welding area be redesigned and that more welders are hired.  The combination of these two solutions would increase not only the level of safety in the welding area but would also increase the production and the sales of A.A.L.

Appendix

Architectural Area Lighting Interviews

10-8-98
Interview #1

Mark Russell

Operations Manager
Q:
What are your supervisory duties?
A:
I am responsible for the product production and all the personnel in the shop. The purchasing and production mangers also report to me.

Q:
How long have you worked at AAL?
A:
Less than one year.

Q:
I am here today to talk to you about a perceived problem on the production floor.

It has been brought to my attention that there is a bottleneck in the production flow though the shop in the welding area. Do you agree there is a problem?
A:
Yes I am aware of a problem in the welding area. 

Q:
How does the problem effect production?

A:
The amount of product flow through the welding area ultimately determines the overall production rate.  This effects sales, shipping dates and company profit.

Q:
Have you identified sources of the problem?
A:
Products built by AAL rely heavily upon the welding process.  The first thing I noticed was the type of welding being done.  Continuous welds were being used in places were simple tack welds would be enough.  The material is being handled too much slowing production.  There is a need for more automated processes.  Product sales have grown from 10 million to 15 million in one year, adding pressure to meet the higher demand.
Q:
What do you see as a solution?
A:
I am currently looking into implementing cell-manufacturing techniques.  Part of the new technique would be to relieve the welders of some of their material handling responsibilities,  this would give them more time to do welding.

Q:
Have you considered hiring more people?
A:
We have hired 16 new people in the last year. Six people are for the newly installed powder coat painting line, one in the welding area.  We are at the point were we have run out of floor space.  There is a plan to acquire the 25,000 sq. ft in the front of the building to add to the current 70,000 sq. ft. 

Q:
Any other process changes being considered?
A:
We need to balance the production schedules.  Smarter scheduling to even out the product mix.  The fast company growth demands we get better.  Changes in equipment and techniques in the welding area has begun.  I have ordered more racks to hold the welding jigs and fixtures,  at the present time they are just placed on shelves in any free space.  Currently each job is performed relies the current workers job knowledge, a book of process drawings should be established in each work cell.  The company is considering taking offer over a product line currently being built at a manufacturing site of one of AAL's sister companies.  This would allow the shut down of an under used and unprofitable manufacturing location.  Many new changes are on hold until a decision is made.

Q:
Who would be a good person to talk to in the welding area?
A:
Carlos has a lot of experience and good ideas on how to improve welding operations.

Q:
Now I would like to ask you some questions about product Quality.  What is done to inspect the incoming parts?

A:
Six months ago Joseph in the engineering department was given the task to develop a quality system.  He has created a sampling plan for checking incoming castings and spinnings, which comprises the majority of the parts we use.  At this time there is no incoming inspection of other types of parts.

Q:
Does AAL have a safety program?
Mark Russell:
We give each newly hired person a safety review, showing them how to lift objects and things like that.  Everyone is required to wear safety glasses in the shop. Beyond that there are no written procedures.

Q:
How much lost time due to accidents did the company have last year?
Mark Russell:
We had five incidents ranging from small cuts to a back injury.  In all cases the person returned to restricted duty after a 1/2 days' absence. 

Q:
Who checks in process product quality?
A:
In the fabrication area a material handler who has a lot of product knowledge visual checks and puts together mating parts before he moves them to the next area.  In the paint area handlers placing finished parts onto pallets check finish quality.  In the assembly area the lead person visually checks in process quality.  Before the finished product is packaged it is lit to see if it is wired properly.  In all area except incoming inspection there is no written procedure's, all quality checks are felt to the whim of the person doing the inspection.

Q:
Any changes you would like to see made?
A:
Process drawings that are easier to understand by the shop personnel.

Interview #2

Carlos

Welder

Q:
How long have you worked at AAL?
A:
One year.

Q:
How many years' experience do you have in welding?
A:
18 years.

Q:
How many full time welders work in your area?

A:
Six people.

Q:
Do you see anything that can be improved in your area?
A:
When I first came to AAL they were using the heliarc welders to weld everything, because that is how they always did it.

Q:
What would you do differently?
A:
I suggested that they use Mig welders were the customers couldn't see the welds.  The Heliarc makes a nicer looking weld but the process takes longer.  A continuous 3" fillet weld using the Heliarc would take 5 minutes compared to 1 minute with the Mig welder.

Q:
Did the company act on your suggestion?
A:
Yes we now have two Mig welders to use.

Q:
Have you made any other suggestions?
A:
I am new here and I don't want to be looked upon as a complainer.  I have made some suggestions to the lead person but I feel most of the time he doesn't listen.  This only makes me frustrated so I just do my job the best I can.  I know everybody cannot just do what they want all the time.

Q:
I noticed the weld jigs are stored unorganized in the racks.  Is there anything you can suggest in this area?
A:
I don't have any trouble finding the one's I use.

Q:
What could be done to improve product quality

A:
I can't think of anything beyond what I have already told you.

Interview #3

Joseph

Design Drafter

Q:
Who asked you to implement the quality program you started?
A:
Ron Torres the Engineering Manager.

Q:
Did you have any experience in the Quality area?

A:
The only experience I had when I started this project was one class in Quality taken at Cal-State Fullerton.

Q:
Were you given any direction written or verbally for this project?
A:
I was sent to our sister company KIM lighting to observe their Quality program.  They have an approved ISO 9000 program in place.

Q:
Did you use any of the information learned at KIM Lighting?
A:
I developed a receiving inspection sampling plan based on what KIM Lighting does. I will give you a copy of the sampling process instructions.

Q:
Are there any plans to expand written quality procedures beyond receiving inspection?
A:
Yes I am working on plans for fabrication, paint and final assembly areas.

Q:
Do you have any procedures for reviewing inspection reports looking for trends?
A:
There are no plans at this time and no suggestions have been made to create one in the future.

Q:
You are also responsible for responding to Field Service complaints.  How do you receive this information?

A:
 People in customer service fill out a form when they receive a complaint about one of our fixtures that has been installed at a job site.  I usually start by calling the local product representative that sold the fixture.  Then I talk to the company that installed the fixture.  Then I analyze the information and make a determination of what needs to be done to resolve the problem.

Q:
Do you receive any direction from anyone at AAL?
A:
I am authorized to approved labor charges up to $1000, if I am unsure what needs to be done I confer with Ron Torres.  Beyond that I discuss large problems with the General Manger Larry Randazzo.

Q:
Do you have any procedures for reviewing Field Service reports looking for trends?

A:
There are no plans at this time and no suggestions have been made to create one in the future

Interview #4

Larry Randazzo

Executive Vice President, General Manager

Q:
How long have you worked at AAL?
A:
Six years.

Q:
Did you always hold your present position?
A:
Yes.

Q:
My class is currently studying continuous process improvement and the big quality picture.  My group is going to focus on three quality areas, quality of process, quality of design and quality of the working environment.  We will be applying this focus on the bottleneck in the welding area.  To what do you attribute to the bottleneck in the welding area?

A:
This company takes on many of custom jobs, modifications to current products or completely new designs.
These projects require a lot of time to setup and complete.  When I came here there was no documentation on anything, no BOM's, routings, jigs, or process drawings.  Today we have jigs for approximately half of our needs and most importantly the 20% of our product line, which makes up 80% of the company business.  Certainly the huge growth we have experienced in the last several years has added to the problem.  Product designs in the past included extensive welding. Engineering was completing design without considering the impact on the production floor.

Q:
I talked to Joseph about the Quality program he implemented, do you have any plans of expanding it beyond incoming inspection?
A:
Yes we need to expand it to all areas of the shop, I see bringing in a facilitator to train people and instill a quality atmosphere rather than installing a traditional Quality department.  Mark is planning to hire a shop supervisor.  This could be the person to facilitate this process but first we need to find a Manufacturing Engineer to improve the processes and product flow.

Q:
Do you see the constant overtime in the shop as a Problem?
A:
Yes, I have given Mark two weeks to come up with a plan to eliminate the overtime.  I do not want to turn down requests for rush orders because we can't squeeze them into the production schedule.  I would like to offer people in the shop a bonus for finishing jobs ahead of schedule but because they are union personnel, I cannot offer that type of incentive.

Q:
What is the current production lead-time?
A:
10 to 12 weeks, I have instructed Mark that we need to reduce this to 8 weeks.

Q:
How much lost business can you attribute the long lead-time?
A:
I believe we have lost $500,000 in potential sales this year.

Sales:



$13,700,000

Warranty costs

$20,191

Shop



$1,439,000 (labor, burden & overtime, 25% of this is overtime)

Engineering


$457,000 (labor, burden /8 people = $31/hr)

Software Utilized

Microsoft Word

Microsoft Excel

Microsoft PowerPoint

Autodesk AutoCAD

Boeing Aircraft C., SQC (Statistical Quality Control), published by Boeing Aircraft Company, 1990.

References
Suzaki, Kiyoshi, “The New Manufacturing Challenge: Techniques for Continuous Improvement”, The Tree Press (1987).

Schonberger, Richard J. “World Class Manufacturing the Next Decade: 

Building Power, Strength and Value”, The Tree Press (1996).

Wallace, Thomas F. and Bennett, Steven J., “Instant Access Guide for World Class Manufacturing”, Oliver Wright Publications (1994).

PlossI, George W., "Managing in the New World of Manufacturing" Prentice-Hall (1991)

Fleischer, Mitchell and Liker Jeffrey K., "Concurrent Engineering Effectiveness:

Intergrating Product Development Across Oragizations.", Hanser Garner Publications (1997)
Weld Pre-Processing

[image: image8.jpg]



Welding Layout

[image: image9.jpg]



Welding Cells and Coating Pick-up Area
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Welded Output
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ARCHITECTURAL AREA LIGHTING QUALITY REVIEW – SCRIBE

· August 24 :  Formed groups and discuss what quality issues to investigate.

· August 26 :  Discuss about continuos process improvement within the company.

Try to identify the problems occurring in the company.

Problems :  customer complaints, defects, employee complaints, rework,      high cost production, machine capability, material handling, and etc.

· September 2 :  No group meeting.

· September 9 : Had our first meeting for the project.  Discussed and decided on what company to investigate the quality issues.  The group also identified the problem of the company – Architectural Area Lighting 

Problem 1 – handling the process issues


Mark Benda – manufacturing engineer


Randy Renwand – production control; scriber 2


Andy Iida – quality engineer; scriber 1



Problem 2 – handling the product issues

John Wandrey – product engineering; team leader

Jon Ross – production control




Garrett Garcha – materials control

Problem 3 – handling the safety issues

Philip Tamayo – safety officer; facilitator

Jim Merid – safety officer

· September 14 :  Produced MS project schedule through October 2.  The groups decided on to have each member of the group, to provide his/her report for assimilation into one report.  The report includes :  introduction, body, any recommendations, and conclusion.  

· September 16 :  Scheduled a date for a trip to the plant (Architectural Area Lighting).  Final group positions and problem areas to look for establishment.  We also planned a pre-trip for people to know what to look for.  

Each member of the team is to look for things particular in their problems assigned :  Problem 1, Problem 2, and Problem 3.

· September 21 :  Group discussed about what was seen on Wednesday (plant tour).

Each group member within the group discussed about the problems, which they had seen at the plant.  Narrowed down and found extra problems.  The group is divided into 3 sections : Process, Manufacture, and Safety.  For product problem, we found problems such as inefficient design to production, and too much time spent on production of mainly designs.  

· September 23 :  We discussed about the project progress report that was due on Monday September 28.  Made outlines, and issues that was needed to present for the progress report.  

· September 28 :  Mid-term Project Progress Report Presentation – part 1.

· September 30 :  Mid-term Project Progress Report Presentation – part 2.

· October 5 :  Problems defined in detail by using the fishbone diagram.  We have concluded that the major problem, which the company is having, is due to the welding the bottleneck.  This is the main revenue lost.  

· October 7 :  Basing on the welding process, we made list of questions to be asked to the production, processing, and safety department at the Architectural Area Lighting company. 

· October 12 :  We discussed the answers that we got back.  It is the questions, which we had made a list for John Wandrey (team leader) to ask the employee, at Architectural Area Lighting.  Gathered more information about the company’s process activity.  

· October 14 :  We did the same thing today too.  Discussed about the answers that we had gotten back on Monday, and asked more questions related the project.  

· October 19 :  There was no meeting for the project teams.

· October 21 :  Compiled reference materials in more depth detail.  Asked John Wandrey (team leader), any other related materials needed to know about the company.  

· October 26 :  There was no meeting for the project teams.

· October 28 :  Basing the information we have, we discussed any needed materials to compile the report for the second presentation.  If more references, or information was needed, we discussed with the team leader John.  

· November 2 :  We all turned in our Mid-term.  We had our second mid-term progress report presentations.  There was no team meeting.  

· November 4 :  We had our second mid-term progress report presentations.  There was no team meeting.  

· November 9 :  There was no team meeting.

· November 11 :  Due to the Toyota plant tour, there was no team meeting.  

· November 16 :  We started discussing our statistical analysis regarding the project.  Each team member is to write a summary report on the given problem of his or her groups.  

· November 18 :  Discussed about the final project paper.  

· November 23 :  Discussed about the final project paper and presentation.

Have each team member prepare paper and any other related material to the team leader.  

· November 25 :  No team meeting.  Preparation for final project paper and presentation on Monday, November 30, 1998.  
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