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1 . rough conceptual idea
2 . problem specification developmentww
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1 . decision matrixww
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1 . alternative
2 . fit
3 . Toyota
4 . parallel set narrowing process
5 . functional  requirementww
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1 . prototype
2 . design-build-test cycle
3 . analytical model
4 . simulation
5 . design-test-build cycle
6 . virtual realityww
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1 . feasibility
2 . conceptual designww
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1 . brain-stormingww
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Development time, yearsTechnology
403 (1500-1903)
112 (1727-1839)

35 (1867-1902)
12 (1922-1934)
15 (1925-1940)
17 (1938-1955)

6 (1939-1945)
5 (1948-1953)

(1987-        )

powered human flight
photographic camera
radio
television
radar
xerography
atomic bomb
transistor
high-temperature superconductor
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1 . competitive environmentww
w.

eh
sa

nn
ad

er
i.c

om



8

 ( .
12

 .

.

 .

 .

.

3

 .

.

 .

.

) (

 .

 . :

1 . modulus of elasticity
2 . maximum allowable yield stress
3 . failure modesww
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1 . go / no-go screeningww
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Preliminary list of customer’s requirements for the splashgard
(Riders’ and bike shop mechanics’ requirements)

keep water of rider
is easy to attach
is easy to detach
is quick to attach
is quick to detach
won’t mar bicycle
won’t catch water/ mud/ debris
won’t rattle
won’t wobble
won’t bend
has a long life
won’t wear out
is lightweight
won’t rub on wheel
is attractive
fits universally
if permanent piece on bike, then is small
if permanent piece on bike, then is easy to attach
if permanent piece on bike, then is fast to attachww
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if permanent piece on bike, then is noninterfering
won’t interfere with lights, rack, panniers, or brakes

(Company Management Requirements)
capital expenditure is less than $15,000
can be developed in 3 months
can be marketable in 12 months
manufacturing cost is less than $3
estimated volume is 200,000 per year for five years
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1 . brushww
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1 . decision matrix
2 . Pugh method
3 . engineering specificationsww
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