Class 3: Product Specifications

Topics
Field trip scheduling

Target Specs

Hands-on:

-Darwinator review

-Customer needs interview for your lead opportunity (pairs)

Mission
Statement
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Benchmark Competitive Products

Build andTest Models and Prototypes.

From Product Design and Development by Karl Ulrich and Steven Eppinger (McGraw-Hill/Irwin)

Target Specs

Based on customer
needs and
benchmarking

Final Specs

Based on selected
concept, feasibility,
models, testing, and
trade-offs




We are a little ahead in the reading topics...

- Needs Specs

v v

Opportunity pitches (tomorrow) - Concept development

The Product Specs Process

Set Target Specifications
— Based on customer needs and benchmarks
— Develop metrics for each need
— Set target values
Refine Specifications (later)
— Based on selected concept and feasibility testing
Cost-plus and Target cost models
Technical development
Trade-offs
Final Specs




Product Specifications
Mountain Bike Suspension Fork

Start with the Customer Needs

NEED

o

The suspension, reduces vibration to the hands.

The suspensioni allows easy traversal of slow, difficult terrain.

The suspension: enables high speed descents on bumpy trails.

The suspension: allows sensitivity adjustment.

The suspension.: preserves the steering characteristics of the bikg.

The suspensioni remains rigid during hard cornering.

The suspension. is lightweight.

The suspensioni provides stiff mounting points for the brakes.
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The suspension. fits a wide variety of bikes, wheels, and tires.

The suspensioni is easy to install.

The suspension: works with fenders.

The suspension! instills pride.

The suspension: is affordable for an amateur enthusiast.

The suspensioni is not contaminated by water.

The suspension: is not contaminated by grunge.

The suspensioni can be easily accessed for maintenance.

The suspension: allows easy replacement of worn parts.

The suspension; can be maintained with readily available tools.

The suspension: Iasts a long time.

The suspension, is safe in a crash.
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Establish Metrics and Units
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= = Metric Imp  Units
1. 1,8 Attenuation from dropout to handlebar at 10hz 3 dB

2. 2,6 Spring pre-load 3 N

3. 1,3 Maximum value from the Monster 5 g

4. 1,3 :Minimum descent time on test track 5 s

5 4 Damping coefficient adjustment range 3 N-s/m
6 5 :Maximum travel (26in wheel) 3 mm
7 5 Rake offset 3 mm
8 6 Lateral stiffness at the tip 3 kN/m
9 7 : Total mass 4 kg
10 8 Lateral stiffness at brake pivots 2 kN/m
1 9 Headset sizes 5 in
12 9 Steertube length 5 mm
13 9 Wheel sizes 5 list
14 9 Maximum tire width 5 in
15. 10 Time to assemble to frame 1 s
16. 11 :Fender compatibility 1 list
17 12 Instills pride 5 subi
18 18 Unit manufacturing cost 5 US$
19 14 Time in spray chamber w/o water entry 5 s
20 15 : Cycles in mud chamber w/o contamination 5 k-cycles
2116,17 Timeto di mble/ nble for maintenance 3 s
22 17,18 : Special tools required for maintenance 3 list
23 19:UV test duration to degrade rubber parts 5 ' hours
24 19 :Monster cycles to failure 5 | cycles
25 20 Japan Industrial Standards test 5 | binary
26: 20 :Bending strength (frontal loading) 5 MN

How do you quickly set target specs?

Check out the competition! (benchmarking)




Benchmarking: Customer Satisfaction

NEED

[

ST Tritrack

Maniray 2

Rox Tahx Quadra

Rox Tahx Ti 21

Tonka Pro

The suspension, reduces vibration to the hands.

* | " |Gunhill Head Shox

The suspension' allows easy traversal of slow, difficult terrain.

The suspension: enables high speed descents on bumpy trails.

The suspension! allows sensitivity adjustment

The suspension; preserves the steering characteristics of the bikg.

The suspensioni remains rigid during hard cornering.

The suspension. is lightweight.

The suspensiorf provides stiff mounting points for the brakes.
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The suspension! fits a wide variety of bikes, wheels, and tires

The suspension!is easy to install

The suspension: works with fenders.

The suspension! instills pride.

The suspension: is affordable for an amateur enthusiast.

The suspension! is not contaminated by water.

The suspension! is not contaminated by grunge

The suspension; can be easily accessed for maintenance.

The suspension: allows easy replacement of worn parts.

The suspension: can be maintained with readily available tools.

19 |The suspension! lasts a long time

20 | The suspension is safe in a crash
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Benchmarking: Actual Performance

© 3
g s b
§ o x '; o E
*® @ 5 2 8 ® 4o =
2 B ElE HE 8 Z
ﬁ: [} % B3 X [t c
H [} . . [ e} o O o
Sz Metric Impii Units W Si o @ F 9]
11 1, 3 dB 8 15 10 15 9 13
2 2 3 N 550! 760 500i 710: 480: 680
3: 13 :Maximum value from the Monster 5 g 36 32i 37i 33: 37: 34
4: 13 Minimum descent im ack 5 S 13] 113 126; 112 132 1
5 4 :Dam ping coefficient adjustment range 3 i} N-s/im 0 0 0i 200 0 0
6 5 :Maximum travel (26in wheel) 3 mm 28] 48! 43; 46 33! 38
7 5 {Rake offset 3 mm 415 39 38 38i 432 39
8 6 ;Lateral stiffness at the tip 3 i kN/m 50 110; 85 85: 65 130
9 7 {Total mass 4 kg | 1400{1385{1.400:1364:1222: 1.1
10 8 iLateral stifiness at brake pivots 2 | kN/m | 205{ 550; 425 425i 325i 650
1.000 1.000

1.00011.125{1.000} 1.125 | 1.000

11;  9iHeadsetsizes 5 in__| 1.125/1.250{1.125.1.250 1,125 NA
150 150

180{ 140 150{ 170: 150

210§ 165; 170{ 190: 190

230{ 100 190 210i 210
12 9 : Steertube length 5 mm 265! 215! 210! 230: 220 NA




Assign Target Values
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Metric Units = S
1| Attenuation from dropout to handiebar at 10hz dB >10 >15
2| Spring pre-load N |480-800/650 - 700
3|Maximum vaue from the Monster g <35 <32
4| Minimum descent time on test track S <130/ <110
5| Damping coefficient adjustment range N-s/m 0 >200
6| Maximum travel (26in wheel) mm 33-50 45
7| Reke offset mm 37-45 38
8| Laterd stifiness at the tip kKN/m >65)  >130
9| Totd mass kg <14 <11
110 | Laterd stiffness at breke pivots kN/m >325  >650
1.000
1000; 1.125
11 |Headset sizes in 1125 1250
150
150 170
170 190
190 210
12 | Steertube length mm 210 230

VIDEO practice: OXO tools customer research




VIDEO practice: OXO tools customer research

Practice...needs to specs
Shower chair for mobility-impaired
Pretend | am your customer




Customer needs practice:

Quote or observation

“I need to change the height to fit me”
“It takes too long to adjust all 4 legs”
“My tub is too narrow to fit those chairs”

“I don't like to leave it in the tub”

“I'm worried about germs on the seat”

Need Statement

The chair height fits many users

The chair height can be adjusted quickly
The bath chair fits in narrow tubs

The chair is easy to store elsewhere

The chair inhibits germs

Need Statement

The height fits many users
The height can be adjusted quickly
The bath chair fits in narrow tubs

The bath chair is easy to store
elsewhere

The bath chair inhibits germs

Target Specs practice:

Metric

height range

time to adjust

How do you get a target value?

measure/anthro data/competition

survey/competition/test a prototype

leg stance width measure tubs/competition

a. compacts/folds market strategy choice
b. weight

measure/anthro data/competition

Special germ test  contact a lab/create a test




Target Specs practice:

Need Statement

The height fits many users
The height can be adjusted quickly
The bath chair fits in narrow tubs

The bath chair is easy to store

elsewhere

The bath chair inhibits germs

Metric

height range
time to adjust
leg stance width

a. compacts/folds
b. weight

Special germ test

Units

inches
seconds
inches

pass/fail
pounds

pass/fail

Target Value

8 minimum
5 max for avg user
16 max

pass
8 max

95% or higher

Target Specs — simplified short version:

Need Statement

The height fits many users
The height can be adjusted quickly
The bath chair fits in narrow tubs

The bath chair is easy to store

elsewhere

The bath chair inhibits germs

Metric

height range
time to adjust
leg stance width

a. compacts/folds
b. weight

Special germ test

Target Value/units

8 inches min

5 seconds max for avg user

16 inches max

pass folding test
8 pounds max

95% or higher germ test score




BREAK

Don’t worry if all your
initial ideas aren’t
10’s!

The point is to
become adept at

creating opportunities.
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Darwinator

Average class rating 4-6 is typical

How did people feel about their ideas?
Remember the $60 and $20 price caps

Check out a few polarizing: could mean there is a problem, or could
be a taste/trend opportunity.

Look for ones with high “lowest scores” — universal support

Ones with low avg and high scores may have been explained
inadequately, or need more thought. Else avoid them....

A few trend thoughts

Make a greener version of something

Try to simplify or “downscale” an item

Make something customizable (massclusivity)

Hands-on

> |dentification of customer needs and target specs
with one of your leading opportunities.

> Fill out sheet and get instructor initials before end of
class

> Use this information to refine your opportunity for
tomorrow

11



Tomorrow

Present your opportunity pitch

Group review, discussion, and voting
Choose top half for further exploration,
Make teams of 2

Important!

Our goal as a business is to develop the best 8 products we can for
the market, and to attract investor funding and eventual market
share to make our company thrive.

So, while you are each proposing competing opportunities, the end
result is a group effort, just like in a company.
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