
STANDARDIZED WORK

A.  THE MEANING OF THE PHRASE “STANDARDIZED WORK”.

The goal of standardized work is to perform production as efficiently as possible, in consecutive sequence, with no waste.  It is done by focusing on study of human movements and rationally combining work tasks.

Focusing primarily on equipment and facilities devalues respect for human ability and could estrange employees.  For this reason, standardized work is implemented with emphasis on the human contribution.

Standardized work is a method for work improvement and must not become absolute and inflexible.  Responsibility for determining the most effective repetitive work pattern, therefore, must lie with the supervisor at the actual worksite, as they have the best knowledge of the worksite conditions and can determine and make effective improvements regularly.

Once the work pattern has been standardized, the employee must always perform it precisely according to the plan and not engage in unnecessary movements or wasteful efforts.  In this way, standardized work maintains quality and efficiency while assuring safety, and it mitigates against damage to equipment.

B.  THE USEFULNESS OF “STANDARDIZED WORK”.
Standardized work is a means of setting work methods for achieving cost reductions, building quality into the product and establishing a manufacturing system with a constitution strong enough to accommodate change.

Standardized work has four main advantages:

1.
Only products that can be sold are manufactured, thus preventing overproduction.  In standardized work, the rate of sales determines the production rate.

2.
Standardized work contributes significantly to production of high quality products at each process.  The repetitiveness of the standardized work eliminates annoyance to the employees by freeing them up from the need to constantly think of what to do next, or how to adjust their movements.  The consistency of the work stabilizes, maintains and controls quality.  Because of the repetitiveness of the work, when a quality defect does arise, the cause can be easily discovered and countermeasures against recurrence can be easily taken.  Subdivided and standardized work eliminates the need for specialized personnel in each process and allows anyone to perform a task, while maintaining a uniform quality level.

3.
Standardized work produces a product at a considerably lower cost.  It regulates the work method, or work sequence, into safe, uniform movements without waste.  It leads to stable and accurate work.  It reduces equipment breakdown and damage to jigs and tools, thereby improving the operational rate.  Also, it distributes the work load uniformly among employees.  It reduces employee hours, and it reduces unnecessary stock both inside and outside the process.

4.
Standardized work provides a criterion for judging what is normal and what is abnormal at the production worksite, in order to detect problems during operation.  If work conditions continually change, it is difficult, without some standard of judgment, to evaluate the results of change.  With standardized work, any employee can discover problems.  It, therefore, is a tool for continuous improvement.

C.  THE PROCESS OF “STANDARDIZING WORK”.

The supervisor in charge of the work bears the responsibility for the determination, or setting, of standardized work.  Neither other departments, nor their supervisor should do it as they are not familiar with the actual worksite conditions and may set inappropriate standards.  That could frustrate attempts at continuous improvement.

The supervisor’s job is to create work combinations based on the production schedule and the groups work hours for each month.  Standardized work must be adjusted as quantity varies and also as necessitated by continuous improvement.

When schedule changes occur the supervisor can selectively change the standardized work by considering quantity, efficiency, and safety with the advice and support of subordinates.

In this way the supervisor establishes standardized work at their own discretion, doing it by themselves at their optimum speed.  Since standardized work clearly specifics the work plan to subordinates, it at the same time conveys the supervisor’s intentions about how the work is to be done.

D.  PRECONDITIONS FOR “STANDARDIZED WORK”.
1.
Conditions to consider when setting standardized work are:

a)
Focus on human movement.  Under conditions where various equipment with different capacities are used, establish the human movements most appropriate for the necessary production quantity.  Focus on human movement, so employees don’t have to work under conditions of waste, overcapacity, and overburden.

b)
Make work consistent.  Make sure movements are identical from one cycle to the next.  Inconsistent movements are useless for standardization.

2.
Conditions to consider when implementing standardized work are:

a)
Keep equipment trouble and operational variation low to facilitate smooth repetition.  Irregular movement and irregular sequence will interrupt the work sequence and cause standardization to fail.

b)
Keep processing quality trouble low.  If quality is unstable, the processing conditions will always be changing.  Since quality must be built into the product in the process, every time defects in quality or variations in precision occur, an investigation into the cause is required, so recurrences can be prevented.  Also, a reorganization of the processing conditions may be necessary.

E.
THE THREE FACTORS OF “STANDARDIZED WORK”.

1.
Customer cycle time or “takt time”.

The customer cycle time is the time in which a single unit (part, or complete vehicle) is to be produced.

The customer cycle time is determined by first determining how many units will be required per work day to produce the month’s requirements.  By dividing the time available in the work day by the units needed per day, one can determine the customer cycle time.





Net time available in the work shift or day


Customer cycle time = -----------------------------------------------------------





 Customer requirements per shift or day

All processes within the production plant and at all affiliated outside companies must key their rate of production to the new customer cycle time, determined monthly by sales.

2.
Work sequence.

The work sequence refers to an effective sequence, or flow of work, that is used to transform raw materials into products by such actions as transporting parts, installing and removing parts from equipment and machining them.

The work sequence must be fixed and observed precisely.  Otherwise, steps in the process might be omitted, or wrong parts installed, resulting in a flow of defective parts to downstream processes.

To determine the best standardized work for each production period, the supervisor must use two work analysis forms that must be accurately competed to describe the work in units of time.  The supervisor will “set” the period’s standardized work by referring to the “Standardized Work Combination Table” and will base decisions on the “Standardized Production Capacity Sheet” for each process.

3.
Standard in-process stock.

The standard in-process stock is the minimum running stock to be kept in the process, so work can be performed repeatedly, in the same sequence, with the same movements, while following the standardized work sequence.  Standardized stock is very important because it can have an effect on maintaining quality, workability, and safety.

The standard stock will vary with the work sequence layout of machines.  It will vary between automatic (self-stopping) machines and manual machines.  Also, it will vary between work that moves along the process direction and work that moves against the process direction.

MAKING STANDARDIZED WORK
All three factors of standardized work - customer cycle time, work sequence, and stock-in-process, are standardized.  Because they are standardized, they can be used to easily locate problems.  Standardized work is not only logical, it is a practical way to make a product.

Standardized Work Forms:
All elements of standardized work must be written down clearly, so employees will observe them.  The following written materials are used in standardized work:


Process Capacity Table


Standardized Work Combination Sheet


Standardized Work Chart


Standardized Work Instruction Sheet

A.
The Standardized Process Capacity Table

The process capacity table shows the production capacity of each process involved in producing a part.  The following instructions must be followed in filling out the working portion of the process capacity table. The following is an example form from GM.
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1.
The manual work time column:  The time required for the manual work (i.e. placing, removing and starting) is written in this column.

2.
The machine time:  The time required for the automatic cycle of the machine is written in   this column.

3.
The completion time:  The total of the above two is usually correct for this column.  Since the function of this sheet is to measure manufacturing time, do not include such work as simply picking a part off a pallet or putting a finished part on a pallet, or walking between machines.  Note: This form is not to be used for a line involving manual work only, nor a line that is strictly a machine processing line.

4.
# of pieces to change column:  The number of pieces before each cutting or working tool (i.e. a drill for machining or a sleeve for casting) is to be changed is written in this column.

5.
Time to change:  The time it should take to change each working tool is written in this column.

6.
Processing capacity:  In this column put the number of cycles each operation can perform within the shift period.  Total capacity per shift may be determined as follows:  Divide the tool change time by the number of pieces between tool changes to get the tool change time per piece.  The tool change time per piece plus the process completion time per piece is the total process completion time.  The number of seconds expected to be available for production in a typical shift (i.e. 6 hours = 28,000 seconds) is divided by the total process completion time to arrive at the capacity.

B.
Preparing Standardized Work Combination Sheet

This form is used to determine the work sequence each worker is able to perform based on the customer cycle time.  The supervisor can fill in the human movement times and machine movement times, in sequence, until the total customer cycle time is reached. The following form is an example from GM. The functional part of this form is filled out as follows:
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1.
First calculate and mark the customer cycle time with a vertical red line on the time line of the graph.

2.
Estimate the total manual work time that is approximately equal to the customer cycle time by referring to the sequence in the production capacity sheet and judge the approximate process range per employee.  In the process number column enter a number for each step in the work sequence.

3.
In the process name column enter, in short action-object description form, what the operation is (i.e. pick up part).  If machinery is involved, just put in the machine number.  Do this for each operation in the process.

4.
In the time column, copy in the manual work and automatic machine times from the production capacity sheet in the appropriate columns.  Put a dash in the auto time column if no machine is involved.  In the walk time column, actually measure the walking time and enter the minimum time it should take.  Total the manual and walk times at the bottom of the appropriate columns.  The total of the two times is the total operation time.  Compare it to the customer cycle time and re-adjust, if necessary.

5.
Draw in the manual time on the graph with a solid line, as on the sample form.

6.
When the manual time is followed by machine time, draw in the machine time with a dotted line, beginning at the end of the manual line and extending the correct number of seconds to the right.  If the automatic machine time intersects the customer cycle time axis, the remaining time, corresponding to the amount exceeding the customer cycle time axis, is to be drawn beginning from the zero point of the time axis.  If the remaining time overlaps the manual work time for the same work process, this work combination is not possible within the customer cycle time and the sequence must be redone.

7.
When the employee walks from one operation to the next operation, draw in the walk time with a wavy line.  (There may be cases when the work sequence and the process direction are opposite.)

8.
Determine the remaining work sequence using the same process.

Note:  If there are two machines in one operation, machines processing two or more parts at the same time, or two machines performing the same operation, organize the work sequence so that skilled employees do not stand around during the machine processing time.

The total operation time must be equal to or less than the customer cycle time.  If the automatic feed time overlaps the manual work time at any point on the work combination table, the work combination is not possible in the customer cycle time and the sequence must be redone.

Check to see if the amount of work is optimum.  If the point where the cycle returns to the first work step matches the red line, the work combination is probably correct.  If the work ends before the red line the amount of work is too low.  If it extends beyond the red line it is too much work.  If either of these situations exists make changes in the work combination.

C.
Preparing Standardized Work Charts

Standardized work charts must be posted at the applicable processes at the actual worksite to serve as a visual control tool for the supervisor.  They are also used to locate potential problems in each process and to instruct subordinates.  The three factors for standardized work and codes for quality checks and safety cautions are all entered in these charts, so the work conditions for each employee can easily be seen. The following is an example form from GM.
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The chart is to be filled in as follows:

1.
In the boxes at the top of the chart list the first and last work description, as taken from the standardized work combination sheet.

2.
Draw in only the machines, work tables, pallets and the like that are included in the work range associated with each individual employees work content.  Write in each machines number, if there is one, and enter cross hatching on the machine that has the longest automatic cycle time to distinguish it.

3.
Following the sequence from the standardized work combination sheet, place a circled number by each work point on the chart and connect the circles with a solid line, with the exception that the last work and the first work in the sequence are to be connected with a dotted arrow line pointing the flow direction.

4.
List the standard in-process stock quantity at the point where machine processing and conveyance has been completed.  This is the quantity of pieces being machined (or in machines) at one time.

5.
Enter the quality check symbol in the process that requires a quality check.  Enter the frequency of check inside the symbol.

6.
Enter a green cross symbol in processes that require safety caution, which generally includes all automatic machines.

7.
Copy the quantity of standard in-process stock written on the diagram in the proper box at the bottom of the chart.

8.
Enter the customer cycle time from the standardized work combination sheet.

The standardized work chart must be posted near the first process in the line where it can easily be seen from outside the line on the passage side.  It must be easily visible at the applicable process, as it is to be used by the supervisor as a management tool for standardized work.

STANDARDIZED WORK IS STARTING POINT OF CONTINUOUS IMPROVEMENT

The written forms of standardized work contain a great deal of data that is useful in locating problem areas for continuous improvement and they, therefore, serve as the starting point for continuous improvement at the worksite.

The supervisor must instruct their subordinates thoroughly in standardized work and make sure they all observe it one it has been organized, or revised.  Whenever subordinates discover problems, the supervisor must promote continuous improvement with them.  The advancement of continuous improvement permits standardized work to approach, if not actually achieve, perfection.  It brightens the worksite and enhances human relationships.

STANDARDIZED WORK AND CONTINUOUS IMPROVEMENT

Continuous improvement is a function performed at the worksite by the supervisor.  Continuous improvement at the worksite falls roughly into two types: work continuous improvement and equipment continuous improvement.  While standardized work centers on work continuous improvement, both types require a way of viewing work and a way of thinking about it that is keyed to strong awareness of the necessity for improvement.

The focus of continuous improvement must shift depending on the kind of problems present in the process, or work.  The way of viewing and thinking must adjust to the variations in the kind of problems encountered.

The discovery of a problem needing continuous improvement, the way to understand the present condition of the problem area, the close examination of the problem area, and the development of ideas for solutions to the problems are all important to secure good results in continuous improvement.

A proper understanding of “continuous improvement awareness”, “special skills”, and “continuous improvement procedures” is necessary to promote “work continuous improvement” effectively.

It has been said, “there can be no continuous improvement where there are no standards”.

Standards are used for the safe, cheap, and timely production of high quality products.

Without standardization, it is difficult to locate problems requiring continuous improvement, such as waste, or even to judge the results of continuous improvement.  If there are no standard values to distinguish normality from abnormality or make other assessments, accurate judgment in many areas is impossible.

With standardization, anyone can easily judge what is abnormal in work or what is deviant from the standards.  This provides the starting point for continuous improvement.

Standardized work forms the very foundation of a synchronous/lean manufacturing system.  Its goal is reducing production costs in all processes and work within the production process.  It utilizes the three factors:  customer cycle time, work sequence, and standard in-process stock to standardize quality, cost, production timing, safety, and workability.

The employee is the most important factor in this entire system and without the support of all participating members, the system will not perform efficiently.  However superb the continuous Improvement method for parts supply may be, if the employees fail to follow the rules, the whole production system will fall apart.


