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! rough conceptual idea
2 problem specification development
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Type of Technigue Basis of

COMpAnson comparison

Feasibility

Judgment Gut feel
(Sec. 8.3)
Technology-
Absolute < readiness State of
i assessment the art

(Sec. 8.4)
|

Go/no-go
screening
(Sec. 8.5)
T Customer

requirements
J Decision-
Relative matrix method

(Sec. 8.6)
——g—
Comparison with
Absolute engineering Engineering
or relative requirements requirements
(Chapter 11)
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. alternative

fit

. Toyota

. parallel set narrowing process
. functional requirement
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DESIGN

Simulatable
technology, ideal

New technology
or complex known
. technology

BUILD

Analytical models
and graphical drawings
to refine concept
and product

Build prototypes
( with each closer
to the final product,
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. prototype

. design-build-test cycle
. analytical model

. simulation

. design-test-build cycle
. virtual reality
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2 . conceptual design
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Technology

Development time, years

powered human flight
photographic camera
radio

television

radar

xerography

atomic bomb
transistor

403 (1500-1903)
112 (1727-1839)
35 (1867-1902)
12 (1922-1934)
15 (1925-1940)
17 (1938-1955)
6 (1939-1945)

5 (1948-1953)
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' modulus of elasticity
2. maximum allowable yield stress
¥ failure modes
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sy bar

Pencho attaches to rider
with minimal effort

It
Device attaches to seat post
and back of seat

e it Seal

m > Plastic roll spring-loaded to recoll

Y— \&ﬁ mud

ldeas to attach:

nut
Bracer

Frame
Crossbar
Half-fender hoohlp
B
o T Usc an attachment
method ﬁ..r fender

{a)

andard fender with guick release
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| Functional performance [ [ [T e o o s g et o .4 e
Keeps water off rider 1{1[7]¢9 3 1142
| Fastto attach 51418 3 9 31 11413
| Fast to detach 95110 319131 21413
l Can attach when dirty 7113]112 3 3 31312
| Can detach whendirty [ 11]12]13 309 3132
| Human factors g e 1 bl o el 'A: : £
Easy to attach 4161|9 9 e 1 3
Easy to detach 10 11 9 1 1 3
| Looks fast 2110] 2 9 4 2
Color matches bike 12111 5 3|9 3 2
Interface with bike = SR A B e s | 2T B 3 e
Fits bike 3| 3 9 J |24
Does not mar bike 8|86 1 3|14
Light weight 914 9 |34
Competitive sales price | 13| 2 | 1 9121311
| ST RS FEa
Whale Tail i3 ; 25| 5[ 25| 2| 5| 6130175 5|94 512
Norco 31513 2(140[65[1|65][15]15
Raincoat 301003 (10] 1 (100]35( 4 100 O] 20
Target 11223 |2(130/8)|5(9([5]10
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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 attach
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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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L decision matrix
2. Pugh method
® . engineering specifications
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