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TOMOTIVE MANUFACTURERS
NT SUPPLIERS TO DELIVER

RTS DESIGNED FOR
GONOMICS. ERGONOMIC
SISTS ON THE LINE ARE
E, BUT ERGONOMIC DESIGN
DRESSES PROBLEMS BEFORE
EY REACH THEPLANT

Tom Andel, editor

The most significant ergonomic innova­
tions in the automotive industry are hap­
pen ing befor e a si ng le scrap of stee l
reaches the asse mbly line. Ergonomics
starts at the design stage - not just the
design of the product but the packaging
process, as well. For example, will a per­
son be responsible for taking a part out
of a package or will a robot remove it?

"I' ve see n cases where the package
design was great for a machine but not
for a person," says Bradley Joseph, cor­
po rate ergonomics manager for Ford
Motor Company. "So peo ple struggle
getting th e part in and out becau se it
was n' t intended fo r th eir reac h or
strength. The part may have been set for
an overhead robot to pull straight up."

That 's why you need an enginee ring

team that addresses safety, health and ergonomics
at the same time it works on quality and productiv­
ity. Placing an ergono mic assist at the line to han-

Ergonomics, or the human factor of vehicle
engineering, is evaluated at Toyota Technical
Center, USA, in Torrance, California.
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dIe 50-pound parts may be a good solution, but it may
not be the optimum one. Optimum means taking er­
gonomics back to the drawing board and putting a
team to work on it.

"OSHA's proposed ergonomic standard and the
work of committees trying to fix these issues are little
more than Band-Aids," says David D. Foreman, an

ergonomic analyst and associate with Munro & Asso­
ciates Inc. "They're doing training, telling everybody
what not to do, but this is the real world - we have
products to build and we have to get them out the
door. Many companies don 't have the money to
dump a design and go back and redesign what is al­
ready out there. Our methodology is to 'prophesize'

the design as well as make it profitable."

OSHA's Ergo Standard Explained
by Lisa Harrington, contributing editor

The Occupational Safetyand HealthAdministration's (OSHA)
controversia l proposed ergonomics standard, the product ofnearly a
decadeofworkby OS HA, is designedto address the growing problemof
work-related musculoske letal disorders(MSDs ). According to Secretary
of LaborAlexis Herman, some 300,000workerswill besparedfrom
painful, potentiallydisabling, in juries, and $9 billion can besaved each
yea r underthe proposed standa rd.

The proposedergonomics standard would require employers to adopt
a numberof policies and procedures aimed at preventing MSDs. If
approved, the standard wouldsignifi cantly affect distribution,
transportationandwarehousing operations around the UnitedStates.

About one-third ofgeneral industry worksites - 1.9 mill ion-
wou ld be affected, and more than27 mi llion workerswould beprotected
by thestandard, OSHAsays. Fewer than 30 percentofgenera l industry
employers have effective ergonomics programs in place today,
government resea rch indicates.

Accord ing to Charles Jeffress, assistant secretary oflabor for
occupationalsafety and health, "This proposal includes some unique
provisions to expand flexibilityfor employers. We'vegiven employers a
"quick fi x" optio nand included a gra ndfathercla use - bothdesigned to
limitwhat em ployers need to do while effectively protectingworkers .
Three-quarters ofgeneral industry employers would not need to do
anything untila documented, work-related injury actua llyoccurs."

The proposed standard wou ld automatica lly cover general industry
employers withworkers invo lved in man ua l handling ormanufacturing
prod uction jobs (about 1.6 mill ionworksites). This would include
employees who perform manual handling ina warehouse, transportation
ordistribution environment. About 28 percent ofgeneral industry workers
areemployed in these jobs, but 60 percentof the wo rk-related MSDs
occur among them, OS HA says. The standard also would inc lude general
industry employers withoneormore workerswho experience work­
related MSDs afterthefinal ruletakes effect (about 300,000 employers
each year).

The proposalcall s for ergonomics programs for individual jobs rather
thanentireworkplaces - an important distinction.

Employers with manual hand ling ormanufactu ring production jobs
would need to establisha basic ergonomics programfo rworkers in
these jobs. Abas ic prog ram calls for someone to beresponsi ble for
ergonom ics , provide information to employees, and develop a reporting
systemfor employees to report signs and symptoms ofMSD - with
prompt response to reports. Full programs would be required only if one
or morework-related MSDs actually occurred at a compa ny.

Public hearings onthis issuetookplace in April. For the latest 6nthe
proposedstandard ,visit the OS HA Web site at www.osha.gov.

Design injuries out
A major aspect of that involves simplicity,

especi ally when it comes to small compo­
nents. Take a multi-function switch in any au­
tomobile, for example. Most incorporate a
complicated design with many very small
parts. Thi s is an ergo nomic issue that au­
tomakers tend to overlook, says Foreman.

"Everybody talks about lower back pain and
fatigue, but that's not rocket science," he main­
tains. "For those you can use assists and lift ta­
bles. But when you start talking about cumula­
tive trauma disorders in the handand wrist, that
is a challenging issue because the only thing
you can really do is automate it.And in a lot of
cases, automation is not the answer because of
the high expense and low reliability of equip­
ment. You must have people do ing that.
There's no real good way out of it."

Another reason automation can be a mixed
blessing is that it affects the nature of the re­
maining manual labor. If automation is imple­
mented to solve an ergonomic problem on the
assembly line, it may reduce the variety of ac­
tivities performed by people. That increases
repetition.

"We've seen cases where a person had to do
a lot of different tasks within a cycle, but then
they took some of them away, automating
them with a robot," recalls Joseph. "That per­
son's job was reduced to loading magazines
of parts to the robot. That can create another
problem, especially if that job is not well
designed."

Not only should the job on the line account
for ergonomics, but so should thejob of main­
taining the line. When a robot needs service, it
should be easy for the maintenance person to
maneu ver in the ce ll. Elec trica l sys tems
should be placed within an easy viewing dis­
tance from the equipment.

Can you afford ergonomics?
Just as products and processes must be de­
signed for the workers in your plant, so must
the packaging. Foreman predicts this will be
another compliance issue between automak­
ers and their suppliers. In this scenario, sup-
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Combined two-handed pushing or pull ing force
tostart, stopor re-direct a loadshould beapplied
forwa rd andbackwardand shouldnot exceed
thevalues shown.
(fromFord's Manual Handling Systems Design Guide.)

Pull ing

Combined two-handed lifting up
orpushing downforcesto operate
abalancedmanipulatorshould
not exceed thevalues shown.
(fromFord'sManual Handling
Systems Design Guide.)

Push down
30 pounds

pliers would be respon sible for anticipating how an
operator assist would get into a container to retrieve a
part. What's more , the supplier will be required to de­
sign containers to be within a certain weight limit. Af­
ter all, when the supplier delivers parts to the cus­
tomer, it won't be de livering as often to a storage
facility within a plant or warehou se; the supplier will
be required to deliver straight to the line and make
sure that line stays stocked - and productive. That's
the JIT every automaker wants .

Of course, as any enemy of OSHA's proposed er­
gonomics standard will tell you, designing ergonomic
solutions is not cheap. The way to get your bottom­
line-minded management ' s att ention when con­
fronting these issues is to appea l to their pocketbooks.
Bureau of Labor Standards statistics show that 34
percent of all lost-workday injuries and illnesses are
the result of musculoskeletal disorders (MSDs ). More
than 620 ,000 lost-workday MSD s are report ed each
year. These injuries account for $ 1 of every $3 spent
for workers' compensation. And MSDs each year ac­
count for between $15 billion and $20 billion in
workers' compensation costs. Total direct costs add
up to as much as $60 billion, OSHA says. Foreman
breaks that cost down to $27,000 per injury, including
the cost of replacing the operator on the floor, track-

ing the paperwork and paying two people for the
same job.

Enter OSHA
Unfortunatel y, traditional budgeting methods deal

with co st reductions in terms of headcount. They
don't translate data on injuries and illnesses into dol­
lars. If they did, those risks could be resolved. OSHA
is trying to bring ergonomic issues into the fore ­
gro und with its proposed ergonomics standard (See
OSHA's Ergo Standard Explained on page 88.), but
even an ergonomics advocate like Brad Joseph has
problems with OSHA's approach.

"We question the worker protection issue because
we think it deals with areas outside of OSHA' s
purview, like workers ' compensation," he says.
"We're waiting on more clarification on other things
like the grandfather clause to see if Ford's program is
in or out."

Joseph says he doesn 't have a warm and fuzzy feel­
ing about this because OSHA is talking about offering
"guidance" in the form of a worksheet that spells out
co mpliance issues . Not everything Ford doe s
matche s the letter of OSHA' s guidelines, but they fit
the spirit. Time wi ll te ll whether OSHA accepts
Ford 's ways.



AUTOMOTIVE ERGONOMICS

Cost avoidance
By employing lean manufacturing from

the start, with its work cells and work teams,
some manufacturers have avo ided many of the
costs of fixing people and procedures. They' ve con­
sidered ergonomics all along. However, JIT and cell
manufacturin g create their ow n special ergonomics
challenges, says Andrea Caws, a consultant with Lon­
don-based System Concepts Limited. They are as fol­
lows:

• Increased manual handl ing agai ns t tight time
pressures, i.e., decanting parts for lineside storage;

• Designing workstations to match the diverse re­
quirements of mult iskilled worke rs in teams;

• Educating work teams in the basics ofergonomics
so they understand the importance and benefits of jo b
rotation in the fight against repetitive strain injuries;

• Designing cells of standing works tations that en­
courage goo d po stures and min imize sta tic muscle
loading;

• Ensuring that the work/rest patterns of lineside
"feeders" protect them from cumulative fatigue.

"The larger car manufacturers are using the lessons
learned from traditional asse mbly methods to avo id
the expensive ergonomics problems," Caws says . "At
last they have the perfect opportuni ty to be proac tive.

The evidence collected through the reac­
tive studies of traditional methods is now

helping the next generation of multiskilled
assembly workers."

Indeed, Ford is in the draft stages of producing an
Ergonomics and Manual Handling Systems Design
Guide based on its own findings about technology's
effect iveness.

"There were lots of hoists and other devices in our
plants that were installed to help operators but were
not being used ," Joseph says. "We wan ted to know
why."

What Ford concluded was that some of this equip­
ment required more energy to operate than if the task
were performed manually. They also found that many
modifications are often required to get a system func­
tioning at a com for table level for the operator. The
manual Ford has in the works will address the selec­
ti on , design and ins ta ll atio n of manual handling
systems.

Efforts like this can only be effective if vendors and
buyers cooperate in the design and application of er­
gonomic material hand ling systems . By combining
the ex pertise of users and ve ndors at th e design
stages, there will be fewer information gaps left open
to swallow your productivity. MHM
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