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ABSTRACT

This rice harvest machine can reap, thresh ,screen,separate and feed one
time .It is small,light,and it can be operated flexibly.Also it can be used
widly.It can solve the problem that it is difficult to work in mountain area in
paddy for the large harvest machine or middle large harvest machine.The
machine can work very well in paddy that its depth is not more than twenty
inches in south area where the rice can be planted two times in one year.It
can be feed wholly.The machine works with axle-flow-roller thresh
machine,and it can thresh and separate wholly.lts crack rateis low.

Key word : reap thresh separate
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B BEOEERE
MANUFACTURING ANALY SIS:HOW MUCH FLEXIBILITY?

In addition to production systems that fabricate very high quality
products,at low cost,and with ultrarapid delivery,many strategic planners
and economists point to the need for flexibility.

Publications from Japan(Yoshio,1994;0hsono,1995)express a similar
view,and the more recent J.D.Powers comparative surveys on automobiles
indicate that"now that others are closing the quality gap,the Japanese have
to compete in other areas'(see Rechtin,1994;and the annual J.D.Powers
report series).Emphasis is thus place on these combined factors of
quality,cost,delivery,and flexibility(QCDF).The ability to react to smaller
lot sizes and the quest for  ultrarapid delivery are major
conconcerns,culminating in the posshility of a three-day car(lwata et
al., 1990 .

In an ideal situation,once the various market sectors have been
established,production will settle into a groove and be constantly refined
and improved but with no major upheavals.Unfortunately,in recent
years,manufacturers have not been able to rely on long periods of
uninterrupted production because events in the world economy have forced
rapid changes in consumer demand and the range of consumer preferences.

Henry Ford"s favorite aphorism-that his cutomers could have any
color of car they wanted as long as it was black-is in sharp contrast to
today's range of consumer preferences.This has led to the proposal by some
academics that manufactering can be built for "customized mass
production."This sounds nice on first hearing.Howerver,for products like
automobiles,the degree of customization can go only so far for a given
batch size and price point.Only hyperwealthy CEOs and movie stars can get
precise customization in products like automobiles.

Nevertheless,an ability to be prepared for any sudden market



shifts is becoming more of an issue.As new equipment is
purchased, manufacturing companies must decide between harware that is
dedicate to only a few tasks and is thus relatively inexpensive,and more
costly but more versatile equipment that might perform unforeseen tasks in
the future.The methodologies for analyzing capital
expenditures,returns=on-investment(ROI),and depreciations are given in
many texts (see Parkin,1992).

these can be used to analyze the ROI for new machinery that has
been identified as wuseful and is therefore about to be
purchased.However,since today's market trends are so uncertain,such
analyses do not help to predict the specific systems to install in the firt
place.The hope is that some of the engineering solutions will provide much
more flexible machinery for only a modest increase in cost(Greeenfeld et
al.,1989).1n this way,the investment dilemna might be less critical.

The preceding discussions emphasize that flexibility is a main
challenge for the continued growth of a mew company.The main question
is:Can a design and fabrication system that is first set up to respond to one
market sector be quickly reconfiqured to respond to the needs of another
market sector,or even another product,and be just as efficient?

Today,the answer to this question is"probably not."For example,if
a machine shop is well equipped with lathes but has no vertical boring
machines,there will be a natural limit on achievable tolerances.It is unlikely
that it will be able to suddenly jump from truck transmissions to helicopter
teansmissions.And even in the reverse scenario,if a shop has dedicated
itself to precision boring.it is unlikely that the equipment and the
craftspeople will be able to br quickly redeployed in a cost-effective
manner to routine production procedures and less demanding
tolerances;their competitive advantage would be lost.These same
comparisons can be made for semiconductor manufacturing.Manufacturers

who are currently focusing on the high-volume production of memory chips



will not readily switch to application-specific devices or vece versa.The
general conclusion may be drawn that today's manufacturing
tools-specifically manufacturing systems-are still too dedicated to specific
machine tools, robots,and manuvacturing systems-are still too dedicated yo

specific market sectors and are not flexible enough.

This general need for flexibl,reconfigurable manufacturing
systems was of course a key aspect of CIMi its original
xonception.Merchant(1980)led a number of industy forecasts between
1969and 1971 that refined the details and needs of the CIM
philosophy.However,theseforecasts overestimated the rate at which flexible
manufacturing systems ang related technology would be asorbed into
factories.During the 1970s and 1980s, machines
exchanged”handshakes”when tasks were completed.If these tasks were
completes properly and on timthen a flexible manufacturing
system(FM S)continued to operate satisfactorily.However,if the machines
went seriously out of bounds,then the communicaations broke down and too
frequent human intervention wasneeded to make the FMS
efficient.Duringthis erathe experiences of several research and
development groups showed that the inadequacy of cell communication
software was probably the key impediment to the industrial acceptance of
CIM(Harrington,1973;Merchant,1980;Bjorke,1979).0f interest was that by
the late 1980s.the review articles on CIMwere advocating much smaller
FMSs of only three or four maxhines as the most efficient way of utilizing
the cell concept.Allthese trens suggestes more sophisticated computer-and
sensorbased techniques at the factory floor.as described later.

2.6.1Design for Flexibility(Reuse)
Design for flexibility in the automobile industry can pay off in a
bigway if there is some reusability of fixture families.The automated

assembly lines where the frames, doors, and chassis are asembled with



robots and welded together are obviously intensely expensive.These are
suall two_story-high lines as big as many football fields where
robots,fixtures,and alignment cradles bring the body components together
for welding and assemblu.The intense cost of these lines is hard to picture
without a visit to a standard automobile plant.The key issue is to maximize
the use and reuse of these fixuring lines.If desigers were allowed total
freedom, each vehicle in the familu might require special tooling,This
would not allow cost-effective manufacturing.As mintioned earlier.this
factor places an important responsibility on the designer.In an ideal
situation the newly designed component will be made on exisig
factory-floor machinery,readily leading to an “off_the-shelf”automation
solution,In the best case,existing fixtures and even some parts of existing
dies will also reused.

Some companies,those with smaller batch sizes,might use a mixed
production line.As one views such a line, several body styles go by:perhaps
the mix is as simple as regular sedans and station wagons.but the mix can
often be stretched beyond this to dufferent cars of more or less the same
size.With good design for multiple usability,many of the hard fixtures and
robots cah be used gor all the differing vehicles in the family.

Also,with good cooperation between manufacturing and design,the
existing robots and fixtures might even be able to “upwardly constrain the
vehicle design space”foor future vehickes.Therefore,viewed across several
years and more than one family of vehickes,automation costs are relatively

lower per indevidual vehicle

2.62 Concluding Remarks:design Aesthetics versus Manufacturing

Just to keep a proper perspective at the close ofthis subsection,it must
ve emphasized that design for manufacturability(or flxibility)has to be
prudently app;ied with the perceived end user constantly in mind ,The

Japanese articles concerned with TQM(Yoshio,1994;Iwata et al.,1990;see



Haiser and Clausing,1988)increasingly emphasize the more qualitative
aspectsof aesthetics as one of their next thrusts, even though this is much
more defficult to measure as a design objective.

At one extreme,a component that is destined to be buries deep in a
car,a washing machine,or a furnace does not need to look good.DFM and
DFA methods can be applied at very step in Figure2.1.

At one extreme,there will always be a market for high-quality
expensive products such as the $300 polo shirt disscussed in Section
2.4.10,a new Jaguar,or an expensive Bang and Olfson music system.In these
cases the buyer is actively seeking style and luxury.Therefore,the
design-for-manufacturability engineers cannot have it all their own way, or
a car might end up ;ooking lke a rectangular box on fourwheels:cheap,it is
true,but hard to sell.

To conclude with personal observations, it is ckear from visits to
Tokyo and Kyoto that wealthy Japanese people prefer a Mercdes Benz,.a
BM,a Jaguar, or the large Tootas and Accuras.Not many American cars are
seen on the streets,even in the financial districts and embassy areas of
Yokyo.One does see the occasional Cadillac,some fully loaded Jeeps, and
some of the newer Ford Mustangs,but not many.

The”Big Three”U.S.companies complain that the reason for this is that
Japanimposes trade barriers on U.S.vehicles.However,perhaps the real
reason is that a wealthy Japanese businessman wants a car with brando.This
us a Japanese phrase meaning “brand appeal.”So,perhaps U.S.cars in Japan
just do not have enough brando at the present time.After all, Japan is
swamped wuth ither U.S.products that do have brando:Lecu’s
501,McDonald’sHollywood action movies,and CDs by American
musicians.And,inevitably,the Starbuck’sCoffee shops in Tokyo are
swamped.

The moral of the story is that product design and product

manufacturing have art and irrational emotions lurking in their corners that



design and manufacturing engineers should not ignore.

2.7 MANAGEMENT OF TECHNOLOGY

Chapter 1 reviewed the art,technology,science,and business of
manufacturing,.During the last 100 years design and manufacturing have
clearly moved from an art/technology endeavor to a business/science
endeavor.Empatically,in this new business/science envronment,being gift in
just the science and technology is not enough to win the
day.Specifically,U.S.manufacturing in the late 1980s was clearly in a
panic.Basicindustries such as semiconductors,automobiles,consumer
electronics,and machine tools were all losing out to international
competitor.

Today,things do seem a lot better on all fronts.In'How the Words Sees
Us'the New YorkTimes boldly stated:"Our technology-computerized
weapon systems,medical scanners, the Internet-sets the standard to which
developing countries aspire."

No single miracle has happened,but steady progress has occurred

@ Creativity in design and manufacturing

@® Quality assurance and control of bbasic manufacturing
methods

® Downsizing companies to be more efficient

@ Global commerce

@ Internet commerce

@ The fact that some of our international competitors did not fare
too well and struggled with unfavorable ccurrency exchange rates in the
late-1990s also made it easier for U.S.companies to compete.

At the time of this writing,the challenge for the future is to kkeep
this real growth going .Fpr a few uears. U.S.,manufacturers were chasing

their Psvigiv Rim and European competitors and even enjoying the



athketic-event psychology of"coming from behind."Staying up with the
front-runners or,better still,being ahead requires an extra degree of
crestivity and commitment.

Similar to the above list,perhps some specific areas for continued
creativity include:

@ Further exploiting global markets through Internet commerce.

@ Focusing on cmplex systems,specifically developing CAD/CAM
techniques for the electro/mechanical/biological products that are on the
horizon.

@® Continuing with the time-ti-market awareness,balanced by
aesthetic creativity.

@ Continually striving for the 6-sigma quality goal.

® Creating an organization that can cope and even thrive on
change.For example,all industries-from semiconductors,to machine shops,
to steel mills-are being told to bemore environmentally conscious.Being
so,and yet still being competitive with other countries that might care much
less about issues such as pollution or industrial safety,challaenges
manufacturers to be especially creative and efficient.

.Responding proactively to government funding
opportunities,public policy,and federal regulationd that impact all
industries at some level. For example,a project such as the original Internet
was launched more than 25years ago by the Defense Advanced Research
Project Agecy(DARPA),and it has continued to be nurtured by the National
Seience Foundation(NSF).The MOSIS(2000)story is similar.It can thus be
reasonably argued that much of the wealth of Silicon Valley in nouthern
California and Route 128 near Boston had its birthplace in projects such as
these .Companies that are willing to understand the constraints.and then
cosponsor this type of federally funded research can benefit
greatly.However, freaching consensus can often be frustrating and

time-consuming,as seen recently in the regulations surrounding the



tekecommunications industey.(On another constraining note in
biotechnology,the FDA-supervised drug trials do impose a long period of
time between initial reserch and development (R&D)investments and the
marketplace.Perhaps for this reason,many small biotechnology start-ups are
bought out by the deep-pocket pharmaceutical companies.)

. The initial time-to-market of a new product and the ongoing
delivery time of an established product are ongoing themes of this book.The
integration issues that will be discussed around design,planing,and
fabrication are obvious areas to focus on technically.In particular,new
hardware and doftware environments allow the connections between
design,planning,and fabrication to be simplified. Particular benefits include
the reduction of the time taken to obtain the first prototype of a designed
object,whether it is a chip or a computer casing.New techniques and
standards for distributed software systems also provide a more
information-rich dialogue between the design function and the
manufacturing function.The ability to rapidly obtain an initial prototype
allows designers to assess the aesthetic aspects of a design. It also allows a
preliminary analysis of how a single object in a subassembly will interact
with mating componets,and finally allows some preliminary decisions to be
made on the future manufacturing methods for the componnt.The benefits
of obtaining an initial physical prototype are seen to embrace both the
component itself and the way in which the component will be produced.The
ability to evaluate both the probuct and the process by which it will be

made is an essential concept in concurrent or simultaneous engineering.

Although there will be many new trends and unexpected
disturbances, one basic business goal will remain constant:the winners will
be those who desogn,plan and manufacture a high-quality product at the
right price and get it to market first.To address this need,Chapter 2 has

considered some general principles of manufacturing analysis in the context



of four parameters;quality,cost,delivery,and flexibility(QCDF).Generic
approaches for quality assurance methods were also reviewed. The chapter
also discussed some guiding subprinciples for process selection in

mechanical manufacturing.
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