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The Product Specs Process
• Set Target Specifications

– Based on customer needs and benchmarks
– Develop metrics for each need
– Set ideal and acceptable values

• Refine Specifications
– Based on selected concept and feasibility testing
– Technical modeling
– Trade-offs are critical

• Reflect on the Results and the Process
– Critical for ongoing improvement



Product Specifications Example:
Mountain Bike Suspension Fork



Start with the Customer Needs
# NEED Imp
1 The suspension reduces vibration to the hands. 3
2 The suspension allows easy traversal of slow, difficult terrain. 2
3 The suspension enables high speed descents on bumpy trails. 5
4 The suspension allows sensitivity adjustment. 3
5 The suspension preserves the steering characteristics of the bike. 4
6 The suspension remains rigid during hard cornering. 4
7 The suspension is lightweight. 4
8 The suspension provides stiff mounting points for the brakes. 2
9 The suspension fits a wide variety of bikes, wheels, and tires. 5

10 The suspension is easy to install. 1
11 The suspension works with fenders. 1
12 The suspension instills pride. 5
13 The suspension is affordable for an amateur enthusiast. 5
14 The suspension is not contaminated by water. 5
15 The suspension is not contaminated by grunge. 5
16 The suspension can be easily accessed for maintenance. 3
17 The suspension allows easy replacement of worn parts. 1
18 The suspension can be maintained with readily available tools. 3
19 The suspension lasts a long time. 5
20 The suspension is safe in a crash. 5
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Metric Imp Units
1 1,3 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
11 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 subj
18 13 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
21 16,17 Time to disassemble/assemble 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

Establish Metrics and Units



Metrics Exercise: 
Ball Point Pen

Customer Need:
The pen writes smoothly.



Link Metrics to Needs
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Need

M
et

ric
At

te
nu

at
io

n 
fro

m
 d

ro
po

ut
 to

 h
an

dl
eb

ar
 a

t 1
0h

z
Sp

rin
g 

pr
e-

lo
ad

M
ax

im
um

 v
al

ue
 fr

om
 th

e 
M

on
st

er
M

in
im

um
 d

es
ce

nt
 ti

m
e 

on
 te

st
 tr

ac
k

D
am

pi
ng

 c
oe

ffi
ci

en
t a

dj
us

tm
en

t r
an

ge
M

ax
im

um
 tr

av
el

 (2
6i

n 
w

he
el

)
R

ak
e 

of
fs

et
La

te
ra

l s
tif

fn
es

s 
at

 th
e 

tip
To

ta
l m

as
s

La
te

ra
l s

tif
fn

es
s 

at
 b

ra
ke

 p
iv

ot
s

H
ea

ds
et

 s
iz

es
St

ee
rtu

be
 le

ng
th

W
he

el
 s

iz
es

M
ax

im
um

 ti
re

 w
id

th
Ti

m
e 

to
 a

ss
em

bl
e 

to
 fr

am
e

Fe
nd

er
 c

om
pa

tib
ilit

y
In

st
ills

 p
rid

e
U

ni
t m

an
uf

ac
tu

rin
g 

co
st

Ti
m

e 
in

 s
pr

ay
 c

ha
m

be
r w

/o
 w

at
er

 e
nt

ry
C

yc
le

s 
in

 m
ud

 c
ha

m
be

r w
/o

 c
on

ta
m

in
at

io
n

Ti
m

e 
to

 d
is

as
se

m
bl

e/
as

se
m

bl
e 

fo
r m

ai
nt

en
an

ce
Sp

ec
ia

l t
oo

ls
 re

qu
ire

d 
fo

r m
ai

nt
en

an
ce

U
V 

te
st

 d
ur

at
io

n 
to

 d
eg

ra
de

 ru
bb

er
 p

ar
ts

M
on

st
er

 c
yc

le
s 

to
 fa

ilu
re

Ja
pa

n 
In

du
st

ria
l S

ta
nd

ar
ds

 te
st

1 reduces vibration to the hands. • • •
2 allows easy traversal of slow, difficult terrain. •
3 enables high speed descents on bumpy trails. • • •
4 allows sensitivity adjustment. •
5 preserves the steering characteristics of the bike. • •
6 remains rigid during hard cornering. • •
7 is lightweight. •
8 provides stiff mounting points for the brakes. •
9 fits a wide variety of bikes, wheels, and tires. • • • •

10 is easy to install. •
11 works with fenders. •
12 instills pride. •
13 is affordable for an amateur enthusiast. •
14 is not contaminated by water. •
15 is not contaminated by grunge. •
16 can be easily accessed for maintenance. •
17 allows easy replacement of worn parts. • •
18 can be maintained with readily available tools. •
19 lasts a long time. • •
20 is safe in a crash. • •
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Benchmark on Customer Needs

# NEED Imp ST
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1 The suspension reduces vibration to the hands. 3 • •••• •• ••••• •• •••
2 The suspension allows easy traversal of slow, difficult terrain. 2 •• •••• ••• ••••• ••• •••••
3 The suspension enables high speed descents on bumpy trails. 5 • ••••• •• ••••• •• •••
4 The suspension allows sensitivity adjustment. 3 • •••• •• ••••• •• •••
5 The suspension preserves the steering characteristics of the bike. 4 •••• •• • •• ••• •••••
6 The suspension remains rigid during hard cornering. 4 • ••• • ••••• • •••••
7 The suspension is lightweight. 4 • ••• • ••• •••• •••••
8 The suspension provides stiff mounting points for the brakes. 2 • •••• ••• ••• •• •••••
9 The suspension fits a wide variety of bikes, wheels, and tires. 5 •••• ••••• ••• ••••• ••• •

10 The suspension is easy to install. 1 •••• ••••• •••• •••• ••••• •
11 The suspension works with fenders. 1 ••• • • • • •••••
12 The suspension instills pride. 5 • •••• ••• ••••• ••• •••••
13 The suspension is affordable for an amateur enthusiast. 5 ••••• • ••• • ••• ••
14 The suspension is not contaminated by water. 5 • ••• •••• •••• •• •••••
15 The suspension is not contaminated by grunge. 5 • ••• • •••• •• •••••
16 The suspension can be easily accessed for maintenance. 3 •••• ••••• •••• •••• ••••• •
17 The suspension allows easy replacement of worn parts. 1 •••• ••••• •••• •••• ••••• •
18 The suspension can be maintained with readily available tools. 3 ••••• ••••• ••••• ••••• •• •
19 The suspension lasts a long time. 5 ••••• ••••• ••••• ••• ••••• •
20 The suspension is safe in a crash. 5 ••••• ••••• ••••• ••••• ••••• •••••
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Benchmark on Metrics
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1 1,3 Attenuation from dropout to handlebar at 10hz 3 dB 8 15 10 15 9 13
2 2,6 Spring pre-load 3 N 550 760 500 710 480 680
3 1,3 Maximum value from the Monster 5 g 3.6 3.2 3.7 3.3 3.7 3.4
4 1,3 Minimum descent time on test track 5 s 13 11.3 12.6 11.2 13.2 11
5 4 Damping coefficient adjustment range 3 N-s/m 0 0 0 200 0 0
6 5 Maximum travel (26in wheel) 3 mm 28 48 43 46 33 38
7 5 Rake offset 3 mm 41.5 39 38 38 43.2 39
8 6 Lateral stiffness at the tip 3 kN/m 59 110 85 85 65 130
9 7 Total mass 4 kg 1.409 1.385 1.409 1.364 1.222 1.1

10 8 Lateral stiffness at brake pivots 2 kN/m 295 550 425 425 325 650

11 9 Headset sizes 5 in
1.000
1.125

1.000
1.125
1.250

1.000
1.125

1.000
1.125
1.250

1.000
1.125 NA

12 9 Steertube length 5 mm

150
180
210
230
255

140
165
190
215

150
170
190
210

150
170
190
210
230

150
190
210
220 NA

13 9 Wheel sizes 5 list 26in 26in 26in
26in

700C 26in 26in
14 9 Maximum tire width 5 in 1.5 1.75 1.5 1.75 1.5 1.5
15 10 Time to assemble to frame 1 s 35 35 45 45 35 85
16 11 Fender compatibility 1 list Zefal none none none none all
17 12 Instills pride 5 subj 1 4 3 5 3 5
18 13 Unit manufacturing cost 5 US$ 65 105 85 115 80 100
19 14 Time in spray chamber w/o water entry 5 s 1300 2900 >3600 >3600 2300 >3600
20 15 Cycles in mud chamber w/o contamination 5 k-cycles 15 19 15 25 18 35
21 16,17 Time to disassemble/assemble for maintenance 3 s 160 245 215 245 200 425

22 17,18 Special tools required for maintenance 3 list hex hex hex hex
long
hex

hex,
pin

wrnch
23 19 UV test duration to degrade rubber parts 5 hours 400+ 250 400+ 400+ 400+ 250
24 19 Monster cycles to failure 5 cycles 500k+ 500k+ 500k+ 480k 500k+ 330k
25 20 Japan Industrial Standards test 5 binary pass pass pass pass pass pass
26 20 Bending strength (frontal loading) 5 MN 55 89 75 75 62 102



Assign Marginal and Ideal Values

Metric Units M
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1 Attenuation from dropout to handlebar at 10hz dB >10 >15
2 Spring pre-load N 480 - 800 650 - 700
3 Maximum value from the Monster g <3.5 <3.2
4 Minimum descent time on test track s <13.0 <11.0
5 Damping coefficient adjustment range N-s/m 0 >200
6 Maximum travel (26in wheel) mm 33 - 50 45
7 Rake offset mm 37 - 45 38
8 Lateral stiffness at the tip kN/m >65 >130
9 Total mass kg <1.4 <1.1

10 Lateral stiffness at brake pivots kN/m >325 >650

11 Headset sizes in
1.000
1.125

1.000
1.125
1.250

12 Steertube length mm

150
170
190
210

150
170
190
210
230

13 Wheel sizes list 26in
26in

700c
14 Maximum tire width in >1.5 >1.75
15 Time to assemble to frame s <60 <35
16 Fender compatibility list none all
17 Instills pride subj >3 >5
18 Unit manufacturing cost US$ <85 <65
19 Time in spray chamber w/o water entry s >2300 >3600
20 Cycles in mud chamber w/o contamination k-cycles >15 >35
21 Time to disassemble/assemble for maintenance s <300 <160
22 Special tools required for maintenance list hex hex
23 UV test duration to degrade rubber parts hours >250 >450
24 Monster cycles to failure cycles >300k >500k
25 Japan Industrial Standards test binary pass pass
26 Bending strength (frontal loading) MN >70 >100
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Perceptual Mapping Exercise
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Specification Trade-offs
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Set Final Specifications
METRIC Units Value

1 Attenuation from dropout to handlebar at 10hz dB >12
2 Spring pre-load N 650
3 Maximum value from the Monster g <3.4
4 Minimum descent time on test track s <11.5
5 Damping coefficient adjustment range N-s/m >100
6 Maximum travel (26in wheel) mm 43
7 Rake offset mm 38
8 Lateral stiffness at the tip kN/m >75
9 Total mass kg <1.4

10 Lateral stiffness at brake pivots kN/m >425

11 Headset sizes in
1.000
1.125

12 Steertube length mm

150
170
190
210
230

13 Wheel sizes list 26in
14 Maximum tire width in >1.75
15 Time to assemble to frame s <45
16 Fender compatibility list Zefal
17 Instills pride subj >4
18 Unit manufacturing cost US$ <80
19 Time in spray chamber w/o water entry s >3600
20 Cycles in mud chamber w/o contamination k-cycles >25
21 Time to disassemble/assemble for maintenance s <200
22 Special tools required for maintenance list hex
23 UV test duration to degrade rubber parts hours >450
24 Monster cycles to failure cycles >500k
25 Japan Industrial Standards test binary pass
26 Bending strength (frontal loading) MN >100



Quality Function Deployment
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