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Industrial Training Coming to a
Computer Near You!

A new initigtiveisunderway a the UT Center
for Industrid Services(CIS)! IPSOnlineisan
endeavor between CIS and the other agencies
that makeup theIngtitutefor Public Service
(IPS) to develop and deliver training and
assganceonline

Examplesof courses CISwiill offer online
indudeenvironmentd, sefety, leenmanufacturing,
and 1 SO. Coursesdreedy developedinclude
PPE Hazard Assessment, Metric Conversions,
Solid and Hazardous Waste Regulations, and
L ockout/Tagout. Courses under development
indude an Introduction to Lean Manufacturing,
Tier Il Reporting, Hazard Communication, and
Meansof Egress. Courses being developed by
other IPS agendiesindude Effective Metings,
Roleaf the21¢ Century Manager, Family
Medica and LeaveAct, and Workplace
Discrimingion.

In June CIS conducted abetatest ona
Form R course. Participantsindicated thet the
coursewas helpful and that they liked the
flexibility of the onlineformat, induding being
abletoreview thematerid a alater timeand
being abletowork onthecourseintime
segmentsthat fit their schedules. Additiond beta
testson different courseswill be conducted
through theend of theyear. If youwould liketo
paticipatein one, send an email to
mmoonl@utk.edu.

We anticipate that the |PS Online web site
and onlineregistration sysemwill beopera:
tiond inthefirst quarter of next year. If you
wouldliketo benatifiedwhenthesystemis
completeor if thereisadassyou would liketo
seeoffered online, send ane-mail to
mmoonl@utk.edu.
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Steve Bennett had hisback against thewall
-literally. Aspresident of Bennett’ sIncor-
porated, a contract manufacturer of metal
productsin Dyersburg, Tenn., hehad seen
hisbusinessgrow insales, servicesand
square footage. But now he needed to
grow insomething el se: spaceutilization.
Founded in 1968 asatool and die shop,

early 1990s. A sister company, Impressive
Manufacturing, LLC, wasstartedin 1997,
withGary Davisaspresident, to provide
basic metal fabrication services. Then, they
added anindustrial maintenancedivision
andindustria supply services. Asservices
were added, thefacilitieswere expanded.

Bennett’ sadded astampingoperationinthe |

TMEP Eases Bennett’s Growing Pains

With an improved plant layout, productivity,
safety, quality and morale have improved.

havetheresourceson staff to solve our layout

But as happenswith many businesses, new problems. That’ swhen the Chamber of
equipment was added to the production Commerceput usintouchwith TMEPField
lineswherever anopeningexisted—notto ~ Consultant Al Cash.”
enhanceproper materidl flow. Al and TMEP Manufacturing Consultant
“We had room on our property for one Richard Haynieworkedwith Larry Lynch, a
last expansion. Soweknew wehad to privateconsultant, to determinethebest machine
make the mogt of it,” said Steve. and officelayout, eventhesitefor theloading
“We were too cramped. We were dockinthe 18,000 squarefoot addition. The
moving stuff to get tothepartsweactually ~ aNSwers: moveautility pole, setthebuildingand
needed. But we had to expand and add then placeexisting equipment and storageracks.
equipment to makemoney,” Gary said. Thelayout allowsfor segregated partsstorage
“Theother problemwasthat wedid not (important for their | SO registration), proper die
storage, and easier presschangeovers.
INSIDE: Steveand Gary worked with the Tennessee
Department of Economic and Community
Devel opment to obtain aloan through the
Community Development Block Grant (CDBG).
“Wehadtowait alittlelonger thanfor a

u The University of Tennessee

m |nstitute for Public Service
105 Student Services Building
Knoxville, TN 37996-0213
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The Product Family Matrix:
Homework Before Value Stream Mapping

By Jim Womack
President,Lean
Enterprise Institute

(Provided courtesy
of theNational
Association of
Manufacturers & the
Lean Ingtitute)

To leam how we can
help you implement
value stream
mapping and other
lean manufacturing
tools, call us at
1-888-763-7439 or
visit us at

www.tmep.utk.edu

Leanthinkersalwaysstart withtheproduct
or service. After dl, the customer’ sonly
interestinyour company isyour product.

Y our customer doesn't care about some
weighted averageof all your productsor
some fraction of your core competencies or
assets.

Y ou will need to draw avalue stream map
for every product so you can get at thewaste
inyour vauestreams, andinour nextinstall-
ment we |l talk about how todothis. But first,
youneedtoidentify your products.

In some companiesthisisdead smple,
especidly if you produceonly afew itemson
adaily basis. However, many of you have
hundredsor thousandsof products, anditis
obvioudy not goingtobepossibletodraw a
value stream map for each one.

Sowe need away to simplify reality by
grouping many productsinto afew product
families. We' vefound that the best tool for
doingthisisthe Product Family Matrix.

To creste aproduct family matrix, smply
list your productsdown theleft column and
the process stepsworking backwardsfrom
the customer along thetop. In most cases, it
won’t be necessary that all the stepsbe
listed. Usually theonescloser tothe* down-
stream’ customer areenough for you to
differentiate product families. (See our
frequently asked questionsat theend of this
article). Then place amark in each of the
squareswherethe step appliesto the product.
Next, |ook for common process stepsthat
apply toseveral products. These productscan
thenbegroupedintofamilies.

What we mean by “ downstream” is steps
closer tothecustomer, and“ upstream”
means steps closer to raw materials.

The process steps need not be absolutely
identical, becauselater on we may create
flow in such away that several productscan
passthrough each step with somedight
detours(for instance, inacell) if required.

Y oumight be surprised by what you find
whenyou dothisanaysis. For example, some

productsthat you thought weretotally differ-
ent from each other may, in fact, travel
through asimilar set of processsteps. If this
isthecase, then they can begroupedinto
product families, evenif they arenot related
fromamarketing viewpoint. Thekey isto
think intermsof shared processes.

Frequently Asked Questions:

Why do we use downstream steps in the
value streamto define product families?

In most commodity parts manufacturing
companies, theproductistruly differentiated
tothe customer’ srequirementsinthedown-
stream assembly steps. Often upstream
processesand equipment servemultiple
product families. Examples of thisare stamp-
ing machines, plasmacutters, and robots.
Whereupstream processesservemultiple
product familiesit would bedifficult to define
aproduct family based on these steps, as
these steps may, in fact, serve most of the
products.

| work in a custom parts company. How do
| apply these techniques?

Inacustom partsorganization everythingis
produced to customer order. Wewant to set
up acontinuousflow from the point of order
releasestraight through to shipping. Inthese
cases, the product family matrix may also
include more upstream steps, asthese steps
arecloser to the point of order release.

Commonly in custom parts producers, the
key processesthat drive the pace of the
operation arealittlefurther upstreamthanin
acommodity parts producer. In acustom
partsorganizationthekey istounderstand
which of the orders can be grouped by the
processesthey follow. Theproduct family
matrix can gill beusedinthiscase; however,
theremay be more upstream stepslisted onit.

Defining your product familiesby observing
the common processesthat they travel

Continued on page 6
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Bennett’s, from page 1

Steve Bennett (left) and Gary Davis proudly
display their 1SO 9002 certificate.

conventional bank loan, but thebetter interest
ratesmadeit worth thewait,” Stevesaid.

More Than Impressive Manufacturing —
Impressive Results

Stevereportsthat during thefirst year
followingthe TM EPexpansion assistance,
saleshaveincreased gpproximately $1 million,
and heexpectssalestoincrease$1.5million
moreduring the second and succeeding
years. The company made a$600,000 capital
investment intheadditional plantand equip-
ment and added 25 new full timeemployees.

On hisTMEP customer satisfaction
survey, Stevestated, “ The plan devel oped by
TMEPwasan essential ingredient to our
success. The expansion was needed to
support thegrowth of our business.”

Facility Profile:
Bennett’s Incorporated
Steve Bennett, President

Impressive Manufacturing, L.L.C.
Gary Davis, President

2255 Industrial Drive
Dyersburg, TN
P: 901-285-8351 F: 901-285-7119

* 60 employees

* 2 shifts per day/ 5 days per week

* 40,000 s.f. facility

* Stamping operation is registered to
1SO 9002

Launch a New Product
Using NASA Technology

Advanced sensors, inspection systems,
composite material sand aloys, unique motors
and speciaized software arejust afew of the
many technologiesthat areessential to
NASA'’sspaceand earth sciencemissions. In
many casestheseinnovativetechnologiescan
becomethebasisfor new productsand
processesthat businessand industry can use
to better competein theglobal marketplace.
Technologiesdeveloped by NASA are
evaluated to determinewhether they may have
commercial potentia. Thosethat arejudgedto
have such potential aremadeavailablefor
licensing or for cooperativeresearchand
development.

NASA makesleading-edgetechnologies
availablethroughtheSoutheast Regional
Technology Transfer Center (SERTTC). The
University of Tennessee Center for Industrial
Serevices (CIS) isthe Tennessee &ffiliate of
the SERTTC. Itisour mission to match
NASA innovationswith companiesthat can
put themtowork building their businessesand
strengthening thenation’ seconomy.

Examples of NASA technologies made
availablerecentlyinclude:

* AccurateLocation of Lightning Strikes

¢ Hybrid Butterfly Vave

* Hand-Held Hydrogen FireImager

* Improved Ultraviolet and Infrared
Hydrogen Flame Detector

In additionto assisting companieswiththe
licensing of NASA technologies, ClSaso
assistscompanieswith applicationsfor the
NASA Small Business|nnovation Research
(SBIR) and Smdll Business Technology
Transfer (STTR) programs. CIS aso can help
locate specialized R& D facilitiesthat are
availabletobusinessand industry for develop-
ment work.

For moreinformation contact Lynn Heer at
615-532-6698 or | heer @utk.edu.
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Re-tool Your Workers, continued from page 5

arenecessary and how they present opportu-
nitiesfor changeintheway thingsaredone.

L et workersknow that concurrent with
your commitment totechnol ogy upgradesis
anequal commitment to employeedevelop-
ment. Assurethemthat you will providethem
with adequateandtimely trai ning support.

If you arein aunion environment, ook at
work ruleoptionsnot work rulechanges. In
thiscontext, management and uniondonot
bargain over specificwork rulechangesbut
rather discusswork ruleoptionsavailablefor
coping with theimpact of thetechnology on
thehumaninfrastructure.

Finally, set up astructureto harvest
processimprovement ideasduring thedebug-
gingandtrial run stages. Themethodscan be
assimpleassetting up flip chartsfor peopleto
log problems, solutions, andidess, or you can
gravitate toward amore forma arrangement
such as aKaizen team.

Whatever you do, be sureto capture
suggestionsand provide constructivefeed-
back in atimely and meaningful manner.

L eave out the feedback mechanism and you
will haveadrought of ideas.

Keepinmindthat HPT isnot acookie-
cutter approach. Y ou must adjust the scope of
each element andtailor theinterventionstofit
circumstances. For example, somesituations
may require more emphasis on feedback and
inputsthan on selection. Other situationsmay
benefit by concentrating effort oninstituting
structuredon-the-jobtraining.

Implementing any new manufacturing
processor atechnology upgraderequires
somedegree of training. But HPT goes

beyondtraining, and examinesthe systemsand
factorsthat impact upon human performance.
Infact, HPT will look for waysother than
training to producetheintended results.

Trainingisaneffectivetool, butitisalsoan
expensiveone. Do not maketraining thefirst
(oronly) bullet youfire.

© All materialsin this report are copyright protected
and the property of Clifford/Elliot Ltd., the publish-
ers of Advanced Manufacturing magazine.
Originally published in the March 2000 issue of
Advanced Manufacturing magazine — used with
permission.

What if you are
not sure what tools
your workers need?

TMEP adult training specialists want
to hear your vision for success, then
we will help you explore the skill areas
your employees need to get you
there. Together, we will devise a
training plan that will move your
organization closer to your vision.

If applicable, TMEP can help your
organization use the Tennessee Job
Skills program to pay for some of the
training. For information on this
workforce incentive grant program,
visit: www.state.tn.us/ecd/
tnjobskills.htm

or, contact TMEP at
1-888-763-7439

Product Family Matrix,
|

throughisan essential step. However, please
don’ tlet prolonged discussi on hamper the
effortsto conduct val ue stream mapping and
thereby identifying and removing thewaste.
Drawing aproduct family matrix initself
offersno valueto your customers. Sokeep it

simple, and set atimelimit onthediscussion.
Don'’t get bogged downtryingto producethe
perfect product matrix. Onceyou haveittoa
“good enough” statethen get out thereonthe
floor and moveto your next step, whichis
valuestream mapping.

Focus On Manufacturing m Tennessee Manufacturing Extension Program Issue 3-2001
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RE-TOOL YOURWORKERS
Y ou upgraded your technol ogy, but what about your people?

Onemethodology borninthelate 1900sand
an early candidatefor the* dominant” tech-
nology of the 21st century ishuman perfor-
mancetechnology (HPT). Itisasciencethat
isemerging from the need to more success-
fully integrate human performancewith
advancementsin manufacturing scienceand
technology.

Hereiswhat | have seen on more than one
occasion: theengineerslaunch anew technol -
ogy project. But engineers are often mea-
sured only ontheir ability to meet milestones
anddeadlines. Inthevernacular, itisknown
as"throwingthetechnology over thewall”
and getting on with the next project.

Theoperationsand production sidesof a
company often do not want toknow what is
goingonuntil it smacksthemintheface.
Thenwhen problemsarise, the people-versus-
machinefinger pointing begins. Too often, we
forget all about the peopleside of thetechnol-
ogy equation. Butif the peoplepartisdone
completely and correctly, theresultsare
impressive, and you can achieve measurable
benefits.

One company, adurable goods manufac-
turer, was ableto get the second shift to
reach production quotasand producethe
requisitequality withintwoweeks. Another
company reported no downtimedueto
“operator error” duringanew plant startup.
Other companieshavefoundthetrainingtime
(thetimeit takesanindividual toreach
contributinglevel) shrank anywherebetween
30and 60 percent.

One of the main benefitsin each of these
examplesisthat companiescan gregtly
reduce nagging questions about the capabili-
ties of their workers. These manufacturers
achieved great resultsby using asystematic
approach to engineering human performance.
Thisenabled themtofocustheir attention
whereit needed to be: onimproving technol-
ogy to meet the demands of their customers.

Defining human performance technology
Simply put, HPT isasystematic approach to
improving human performance. Itisascientific
method to determinewhat you want — instead
of what you are getting — from the performance
of people. It transcendstraditiona human
resource development and training functions.
Instead, HPT encompasses anumber of disci-
plinesincluding organizationa development,
ingtructiond systems, quality systems, process
analysis, problemsolving, human-machine
interfacing, andinformation technology.
Typicaly, HPT isused to helpresolvean
existing conundrum. But theprinciples, practices,
and techniques of HPT canasobeused asa
typeof preventivemedicine, especialy when
introducing new technol ogy to aworkforce. The
“performancewhed” below illustratesthe
components of an HPT approach.

Aswe examine each spoke of the whedl, we
will look at that element in context of anew
technology introduction. Progressontheseitems
should beinitiated assoon as (and sometimes
before) you placethe equipment order.

Selection methods
Selectioninvolvesthe processesor proce-
duresassociated with hiring new people, making
Continued on page 4

For more
information

on HPT, call

Bill Stetar at
(615) 244-2022
or send e-mail to
bstetar @utk.edu
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Re-tool Your Workers, continued from page 3

promotions, or accommodating internal
transfers. If you select peoplewiththe
wrong skill setsand competencies, youwill
befighting anuphill battle. Long beforeyou
beginbolting downthehardware, you can
makesignificant inroadsto ensuring that the
new technology will beasuccess.

Here are some actionsto take:

¢ Makealist of thecoreskillsthat the
new technology or processrequires.

¢  Maketheseskill statementsperfor-
mance-oriented (statewhat a
person must beabletodo), not
knowledge-oriented (what aperson
mustknow).

¢ Peform amake-versus-buy deci-
sion. Thatis, figureout if youare
going totrainincumbent workersor
recruit peoplewho aready havethe
needed skills.

* Developinstrumentsthat enableyou
toverify anindividua’ scompetence
incritical skills. Usedevicesthat
say “show mehow todothis’
instead of questionsthat say “tell me
how youwoulddothis.”

Thestrength of the sel ection component,
however, will bedependent onwhether you
have compiled alist of tasksassociated with
thenew technology or process. If you do not
know what peoplewill bedoing, youwill not
beableto accurately specify what skillsyou
want peopleto bring withthem and what
equipment-specific skillsyou will teach once
they havethejob.

Job duties and tasks

Job analysisusually looksat the perfor-
mance requirements of a specific job
classfication. Withnewtechnology, you
really won' t know what the specificjobsand
jobresponsibilitieswill beuntil theprocess
hasbeen debugged. But don’t postpone
activity inthisarea Instead, focuson
processanalysis. Thatis, examinewhatitis
that peoplemust be ableto doto operate,
maintain, and ensurequality inthisnew

technology.

By examining what the processwill require,
you can beginto organizealist of tasksthat
haveto be done (and learned) by someoneat
somepointintime. Coreto any job or process
analysisisaconsi stent and defensibledefinition
of theterm“task.” Among other things, atask
must be:

¢ Adiscreteunit of work that hasa

distinct beginningand end.

¢ Anobservableand measurable
behavior performed by aperson.

* Anactivity that can brokeninto astep-
by-step procedure.

¢ Anactivity that can becompletedin
seconds, minutesor hours, but rarely, if
ever, needsdays or weeksto
complete;.
* something for whichanemployer will
pDay.
Job-processanalysisrequiresathree-tiered
hierarchical mapping:
¢ Level 1(orthegrandparent)isthe
processbeing examined.
¢ Level 2(theparent) consistsof “ duty
areas,” which represent collectionsof
closely related taskswithin aspecific
areaof competency ated with
thetargettechnology.
¢ Level 3(thechild) consistsof thetasks
themselves, thediscrete unitsof work
that comprise the area of competency.
Touseananalogy, theautomobilewould be
Level 1. Thevarioussub-systems, suchas
suspension system, exhaust system and brake
system, would compriseLevel 2. Tasksin
Level 3wouldincludeactionssuch as' adjust
toe-in,” “inspect exhaust system,” and “ replace
discpads’ and arelinked to their respective
Level 2 parent.

Y ou can derive tasksin anumber of ways.
Oneway, of course, isto compareexisting
technology to the new technology. If the
processtechnology iscompletely different,
thenwork with theequipment vendorsto

Continued on page 5
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Re-tool Your Workers, continued from page 4

determinewhat tasksare associated with the
various componentsand subsystemsthat make
upthenew technology.

Theanalysiswill gomoresmoothly if you
focus on what someone hasto be abledo,
rather thantrying to compartmentalizethe
tasksaongtraditiona jobdefinitions.

Task performance standards

One of the most powerful steps acompany
cantakeisto establish measurable, observable
criteriawhereby acompetent individua can
determineif aspecific, critical task hasbeen
donecorrectly and completely. If individuas
have no formal, structured meansto evaluate
their own performance, supervisorswill have
no structured, forma meansto evaluate an
individual performanceand provideuseful
feedback.

Messurable task standards can encompass
al or someof thefollowing dlements:

*  Quantity / output: What istheminimum
acceptableoutput per task withina
specified period of time?

¢ Quality of work: What arezero
defects? What determinesthat a
specific task has been performed
to minimum acceptablequality stan-
dards?

¢ Timdiness Whatistheminimum
acceptabletask delay tolerance, i.e.,
how much time can el apse before task
performance starts?

* Performanceprecision: Isita“go” or
a“nogo?’ How accuratewasthe
task?

These established standards—adefinition of
what constitutes correct task performance—
becomethefoundation of any trainingtobe
designed, devel oped, and delivered.

Training

Training canonly addressskill deficiencies,
thatis, the“ can’tdo” versus“won’tdo”
behaviors. Nonetheless, training canhavea
dramaticimpact by increasing productivity,
decreas ng unplanned downtime, reducingthe
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learning curve, and reducing tria-and-error
learning.

Thethrust hereisto approach “training” as
part of asystem for continuousimprovement.
Training practicesdo not haveto becentral -
ized; they just need to besystematized. A
systematic approachtojobtrainingwill ensure
that theright skill sget totheright peopleat
therighttime.

A structured on-the-job training systemwill
mean lesstime spent in the classroom and
moretimespent on theequi pment getting
hands-on experienceandindividual tutoring. It
will meanlesstime spent on costly trial-and-
error learning and moretime spent on relevant
practice.

Tools and references

A deficiency that companies must often
overcomeisthelack of standard operating
procedures (SOPs), job aids, and other visual
tool sthat can be used to minimizeor mitigate
processvariationsintroduced by people.

For example, operators can use items such
as"if-and-then” chartsor flowchartstodo
firsttier troubleshooting, rather thanwaiting
on amechanic. Expanded views of the
equi pment, with componentsand partsla
belled, will alow theoperator tocommunicate
moreclearly, with proper terminology, when
attempting to describeaproblemwiththe
equipment. Theuseof suchjobaidscan
dramatically reducetraining timeand struc-
tured on-the-job training devel opment costs.

Feedback and inputs

The processes, systems, and methods by
whichinformationisconveyedtojobincum-
bentsindividualy and asagroup areintegral
tothetotal technology plan. Givethe
workforceearly and frequent information.
Giveall ranksof employeesplenty of advance
information regarding theimpending techno-
logical changes. Help them understand project
objectivesin clear and simpleterms. Educate
themastowhy thesetechnol ogical upgrades

Continued on page 6




