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Lean Workstations: Organized for Productivity
By Austin Weber / Senior Editor

Pull production is a basic tenet of lean manufacturing. In a pull
environment, downstream activities, such as assembly, signal their needs
to upstream activities, such as material handling. The same principles
apply to a lean workstation; operators pull parts and access assembly
tools when and where they need them on a just-in-time basis.

At first glance, lean workstations may appear to be similar to traditional
workstations, but they are inherently different. For instance, lean
workstations must be designed for minimal wasted motion, which refers
to any unnecessary time and effort required to assemble a product.
Excessive twists or turns, uncomfortable reaches or pickups, and
unnecessary walking all contribute to wasted motion.

“With a lean workstation, everything must be choreographed like an
orchestra, so that every movement has a purpose,” says Rick Harris,
president of Harris Lean Systems Inc. (Murrels Inlet, SC). “It requires a
new way of thinking. Traditionally, most workstations were laid out for the
material handler’s convenience, not for the value-adding operator.”

Lean workstations should focus on critical operator issues and concerns,
such as safety, ergonomics, getting parts efficiently and finding tools
quickly. A lean workstation puts all the assembly materials required at the
operator’s fingertips. They are strategically positioned so assemblers can
reach for tools or parts without even looking.

In addition, a lean workstation must be takt time-centered. Takt time is a
common lean manufacturing term that refers to a reference number that
is used to match the rate of production to the rate at which customers
require finished units. Takt time is determined by dividing the total
available production time per shift by the customer demand per shift.

“A lean workstation is a work area that is set up to perform a task that has
been deemed an essential step in the manufacturing process,” says John
O'Kelly, vice president of sales and marketing at Production Basics
(Watertown, MA). “It must be comfortable for the operator, and include
the tools and supplies necessary to complete the current task safely, while
integrated into the manufacturing process. Workstations can function
independently and be lean, but some of the effort is lost if the other
workstations, processes and facility layout are not in sync.”

In a traditional workstation, parts and tools are spread out horizontally
across the work surface. “There’s not a lot of thought put into it,” explains
Eric Dotson, general manager of GWS Inc. (Kennesaw, GA). “However, a
lean workstation has more vertical presentation, so tools and parts are
closer to the operator. This reduces space and wasted time spent looking
for materials.”

“Workstations achieve various degrees of lean depending on how they
support the principles of lean manufacturing through their inherent
design,” adds Ray Gottsleben, sales and marketing manager at Arlink
Workstation Systems (Burlington, ON). “Typically, workstations that are
broadly adaptable to changing tasks, can be reconfigured quickly, and
can help achieve maximum agility through unlimited layout possibilities are
the leanest workstations.”



Most experts consider Toyota Motor Corp. (Aichi, Japan) to be the
benchmark for all lean manufacturing efforts. According to Art Smalley,
president of the Art of Lean Inc. (Huntington Beach, CA), Toyota
engineers strive to create workstations that follow standardized work and
are flexible.

Four preconditions and three pure work elements are necessary to
achieve standardized work, says Smalley, a former Toyota engineer. The
four preconditions are:

The workstation must adhere to all safety regulations.

The process uptime must he high.

® The incoming and outgoing quality of products must be secure and
confirmed to build quality into the process.

The work pattern must be cyclical and repeatable.

The three pure work elements are:

® Design the operator work load close to takt time.

¢ Designate and maintain only the correct amount of work-in-process
inventory.

¢ Create workstations where the easiest thing to do is follow the ideal
work sequence.

“Flexible means, ‘Can the work content of the operator be changed as
customer demand changes and the mix of the product changes?”” says
Smalley. “As volume changes, [you should be able] to change the
number of operators in the area in correspondence with this change. In a
lean environment, you must always keep flexibility in mind and be ready
with A, B and C workstation variants to produce different [items] with
minimal changeover times.”

Unfortunately, Smalley says workstations sometimes get overlooked

when engineers focus on lean manufacturing initiatives. “There are a lot of
variations on lean workstations,” he points out. “Lean is very subjective. |
see huge variations.”

Wasted Motion

Eliminating wasted motion is a critical component of any lean
manufacturing initiative. Unfortunately, workstations are notorious sources
of waste.

According to Production Basics’ O’Kelly, the most common wasted
motion is reaching. “It has an enormous impact on the productivity at the
workstation and can be easily avoided with the correct workstation size,
height and configuration,” he claims.

“Reaching is a time waster, as no value is added when reaching,” adds
Arlink’s Gottsleben. “Excessive reaches are probably the most common
type of wasted motion and usually the easiest to address. Reaching,
combined with standing, stretching or bending, compounds the problem
through excess large-muscle usage and additional wasted time.”

When muscle strain is coupled with excessive reaches, such as when
bending to lift heavy objects or locate tools, then productivity declines
further as fatigue mounts during the shift. “Excessive walking is another
indicator of a suboptimized workstation,” says Gottsleben, “except in
cases of cellular manufacturing where an operator circulates between
adjacent stations.”

Wasted motion in an assembly workstation can vary with the type of
production and the associated volume. “In a low-volume, custom-build
situation, the typical waste is having to look for tools, parts and
information to complete the job,” explains Art Smalley. “In high-volume
production, the waste is typically related to turns, twists, reaching or
walking to get parts.”



Quarterman Lee, president of Strategos Inc. (Kansas City, MO), believes
it may be time for engineers to resurrect the “principles of motion
economy.” Ralph Barnes, a professor of business administration at the
University of California - Los Angeles (UCLA), codified the principles in
the 1930s and they were successfully applied during World War Il. In the
1950s, Toyota incorporated motion economy into its famous production
system, which forms the foundation of most lean manufacturing efforts
today.

“Then, in its fascination with computers, American industry pretty much

forgot about motion economy during the 1960s,” Lee points out. “When
lean manufacturing was re-imported from Japan, motion economy was

left behind.

“The principles of motion economy reduce waste at the workstation or
micro-level,” explains Lee. “They make repetitive tasks easier, more
efficient and more effective. They also reduce cumulative trauma, such as
tendonitis and carpal tunnel syndrome.

“At first glance, they seem simple, self-evident and merely common
sense,” adds Lee. “But, if motion economy is common sense, common
sense is not very common.”

However, Lee warns that motion economy has limitations. For instance, it
does not account for physical limitations or differences in operators.

“A movement that appears ineffective from a motion economy perspective
actually may prevent fatigue and possible injury from static posture
loading,” Lee points out. “However, using them alongside principles of
ergonomics and a rationalized design procedure will ensure a productive,
safe and optimum workstation.”

What to Look For

To be truly effective lean tools, manufacturing engineers must devote
more time and effort up front before specifying a workstation.

“Most workstations just happen,” says Lee. “No one takes much time to
design them.” When evaluating a workstation, he recommends focusing
on specific areas, such as handling of product or materials; tool
documentation and parts presentation; and organization and storage.

“It's especially important to analyze the frequency of reach for parts,” adds
Lee. “The most commonly used parts should always be placed closest to
the operator.”

Other experts believe that adaptability to changing processes and tasks is
most important. “The only certainty is the inevitability of change in the
products and the processes and tools used to build them,” notes
Gottsleben. “Workstations must not be a barrier to change, but a
complement and an aid to change.

“Workstations must be easily and affordably adaptable to changing
processes and tasks, and of course, easily tailored to the physical
attributes and work habits of those using them,” argues Gottsleben. “As
production tools, the ultimate goal of the workstation is to increase the
productivity of the people who use them, while providing ongoing flexibility
and agility for the engineers who define the assembly processes.”

Gottsleben urges manufacturing engineers to become familiar with the
basic principles of ergonomics. For example, he says it's important to
have an understanding of the three primary ergonomic operating zones:
Optimum work zone, optimum grab zone and maximum grab zone.

“Assembly sequence, parts presentation, and organization of tools and
equipment should all be considered in light of these three zones,” claims
Gottsleben. “And [engineers should make] an effort to limit all work to
them, with an emphasis on the two optimum zones.”














