AIDT CONTINUOUS IMPROVEMENT TEAM

INSTRUCTOR GUIDE

LESSON TITLE: Standard Work Combination Tool
EDUCATIONAL OBJECTIVE: Improve a process or work area by utilizing the Standard Work Combination Tool to identify improvements in processes where team members and machines interact.

SPECIFIC LEARNING OUTCOMES:
a. Understand the need for collecting and analyzing data in worker/machine interactions

b. Understand the benefits of properly using the combination tool

c. Know when to initiate the use of the Work Combination Tool

d. Understand how to use the Standard Work Combination Tool

PURPOSE: This course focuses on the importance and use of the Process Stability tools.

INSTRUCTIONAL AIDES: PowerPoint Slides, Tools, Demonstration.

HANDOUTS: Copies of PowerPoint Slides, Standard Work Combination Tool.

METHOD OF EVALUATION: Identification 

INSTRUCTIONAL REFERENCES: 

“The Toyota Way: 14 Management Principles from the World’s Greatest Manufacturer,” Jeffrey K. Liker, 2004

Slide 1 – Welcome

INSTRUCTOR NOTE:  This module provides an introduction the the Standard Work Combination Table tool.

STATE:  Welcome to the Standard Work Combination Table class.

Slide 2 – Purpose of the Standard Work Combination Tool

STATE:  The purpose of the Standard Work Combination Table is to function as an efficiency improvement tool used in processes where Team Members and machines interact.

STATE:  It is used in planning and for efficiency improvements in processes where Team Members and machines interact.

STATE:  It is also used to identify the combination of team member work and machine processing time to improve efficiency.
Slide 3 – Introduction to the Standard Work Combination Table

STATE:  In many cases, Team Members and machinery share the same work area.  In cases such as this, one Team Member  may be responsible for operating one or more machines during a cycle.  

STATE:  Typically found in a body shop, but can be found anywhere there is subassembly work taking place.  

STATE:  The Standard Work Combination Table Tool is the tool used to collect and analyze the interface of Team Members and machines.

STATE:  The Standard Work Combination Table Tool allows the recorder to identify areas for improvement by visualizing production wastes in the process. (e.g. when team member work time is halted or delayed by machine work time, it creates a situation of “built in” interference in the cycle or a waste of “wait time”).
Slide 4 – When Used Properly

STATE:  When used properly the combination table tool does the following:

STATE:  First, it visualizes the interface between Team Member work and machine work to minimize wait time.

STATE:  Second, it visualizes overall Team Member \ Machine Cycle Time.

STATE:  Finally, it determines the number of processes a Team Member could possibly manage in a given Target Cycle Time.

Slide 5 – When To Inititate A Work Combination Tool

STATE:  When should we use a Standard Work Combination Tool?

STATE:  First, we use one when we are doing planning and review of a work station.

STATE:  Second, we use one to implement station improvements, such as Continuous Improvement, Problem Solving solutions, control of work flow and work load, and when planning a balancing/rebalancing activity.
Slide 6 – Using The Standard Work Combination Tool

STATE:  Learning to use the Standard Work Combination Tool is not difficult, but it can be intimidating at first.

STATE:  Let’s begin by looking at the entire sheet and see what all the columns and squares mean.

Slide 7 –  Completed Tool Before C.I.

STATE:  This is an example of a Standardized Work Combination Table that has been filled out.

STATE:  We will examine the data in just a minute.  First, though, let’s look at the structure of the form itself.

STATE:  The column on the far left side of the page shows the individual process elements that occur in each work cycle.

STATE:  Beside that, there are four columns of numbers.  These show the amount of manual work, machine time, and walk time that occur during each process element.  The fourth column is where you keep a running total (cumulative) of all the time that has elapsed so far.

STATE:  The large grid that makes up the bulk of the document is nothing more than a simple timeline.  Each vertical column represents a certain amount of time.  You can assign the columns any time increment you wish.  In this example, each column represents 2 seconds.

STATE:  Next we need to examine the symbols we will be using to denote the passage of time.

STATE:  Manual work is represented by a solid line.

STATE:  Machine work is represented by a dotted line.

STATE:  When a worker is waiting to do manual work, that time is represented by a double solid line.

STATE:  When a machine is waiting to do work or to be loaded or unloaded, that time is represented by a  double dashed line.

STATE:  Let’s examine this table and see if we can figure out what it is trying to tell us.

STATE:  Beginning at the top left corner of the graph, you will notice that the first thing that happens (step #1) is that Machine #1 is unloaded and loaded.  There are 12 seconds of manual work.  after 12 seconds the worker walks, for two seconds, to step 2.  This walk is indicated by a squiggly line that descends down to step two.  Machine #1, however, is running on its own.  This is indicated by a dotted line all the way out to 90 seconds up on process #1.

STATE:  Loading and Unloading Machine #2 (Step #2) shows that at 14 seconds, the worker is waiting for 8 seconds (See the double solid line between 14 seconds and 22 seconds).  After the wait is finished, the worker does 6 seconds of manual work.  Again, the worker walks for two seconds to the next process (squiqqly line down to process #3).  Machine #2, however is running on its own for 94 seconds (the dotted line runs all the way out the Takt time, then doubles back around to continue on the same line.  This shows that Machine #2 is still running when the worker returns to peform step #1 the next time around).

STATE:  You can follow the same pattern all the way through the nine steps of the process.

STATE:  As you can see in step #9, the worker is still working and walking beyond the Takt time, which means the process is a bottleneck.

Slide 8 – Using The Tool

STATE:  Our tool shows where the problems are located.

STATE:  The tool shows that there is interference (wait time) between the team member and the machine.

STATE:  It also shows that the cycle time is over the Takt Time.

Slide 9 – Using The Tool

STATE:  Here we see several instances where the team member is waiting on the equipment to do its job.

Slide 10 – Using The Tool – Before and After

STATE:  Using the principles of Continuous Improvement, the process has been improved so that the team member no longer has to wait on the equipment.  The improvements are captured and shown on a new Standard Work Combination Tool.

STATE:  Before C.I., the team member was waiting for the machine to cycle.

STATE:  After C.I., the wait time was eliminated by improving the machine time.

Slide 11 – Using The Tool – Before and After

STATE:  The before-and-after conditions here show that automation may be needed in some areas of the operation.

STATE:  Before CI, wait time occurred in two places by the unloading of machines.

STATE:  After CI we see that one complete step and all wait time has been eliminated by installing a part ejector.

Slide 12 – Using The Tool – Before and After

STATE:  Here we can interpret the data to show that changes are needed in the machine sequence of operation.

STATE:  Before CI, wait time was caused by an inefficient sequence of operation.

STATE:  After C.I., wait time was eliminated by changing the sequence of operation.

Slide 13 – Using The Tool – Before and After

STATE:  The tool can be used to identify wait time caused by not having WIP applied.

STATE:  Before C.I., the team member was waiting for the machine to cycle before being able to retrieve parts for the next operation.

STATE:  After C.I., wait time was eliminated by loading parts into WIP and not waiting for the machine to cycle.

Slide 14 – Using The Tool – Before and After

STATE:  We can use the tool to visualize over-cycle conditions.

STATE:  Before C.I., the Actual Cycle Time is longer than the Target Cycle Time.

STATE:  After C.I., the Actual Cycle Time is lower than Target Cycle Time.

Slide 15 – Completed Tool After C.I.

STATE:  Here we see how the tool looks once all the improvements are in place.  Each improvement has been identified and described here.

Slide 16 – Completed Tool After C.I.

STATE:  Compare this new and improved version of the process with the inefficient (and long) version before the C.I. improvements.  You will find that the new standard is much cleaner, neater, and shorter.

Slide 17 – Filling In The Standard Work Combination Table

STATE:  Now we will see what information needs to be filled in on the sheet to make it complete.

Slide 18 – Filling In The Standard Work Combination Table

STATE:  Step 1:  Enter the process information in the top left corner.

Slide 19 – Filling In The Standard Work Combination Table

STATE:  Step 2:  Enter the Takt Time, Efficiency percentage, Target Cycle Time, Actual Cycle Time, and Utilization Rate (%).

Slide 20 – Filling In The Standard Work Combination Table

STATE:  Step 3:  Write down the major steps for the process.

STATE:  Step 4:  Identify the major steps of the process by writing down the step numbers.

Slide 21 – Filling In The Standard Work Combination Table

STATE:  Step 5:  Enter the times for the major steps in the corresponding columns.

STATE:  The “manual” time is the time for the Team Member work in each cycle.

STATE:  The “Machine” time is the time that the machine spends working.

STATE:  The “Walk” time is the time spent walking from step to step.

STATE:  The “Cumulative Time” is a cumulative, running total of the other three columns.  It shows you how much time has elapsed during the cycle at any given point.

Slide 22 – Filling In The Standard Work Combination Table, steps 6 and 7

STATE:  Step 6:  Enter the appropriate time scale.

STATE:  Step 7:  Draw a vertical line at the Takt Time and the Target Cycle Time.

Slide 23 – Filling In The Standard Work Combination Table

STATE:  This is the fun part.  Here we begin to fill in the times for each task.

STATE:  Begin at the top left corner.  Use the appropriate symbols (discussed earlier) to represent each time.

Slide 24 – Continuous Improvement and the Standard Work Combination Table

STATE:  Finally, use the tool to identify areas for Continuous Improvement (as explained earlier in the “Using The Tool” section.

STATE:  The more you practice reading these tables, the easier it will become to spot opportunities and challenges.
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