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Toyota’s Principles of Set-Based
Concurrent Engineering

B
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Durwand K. Sobek Il = Allen C. Wand = Jeffroy K. Liker

RBAEIRT .

Durward K. Sobek II, Allen C. Ward and Jeffrey K. Liker: “Toyota’s
Principles of Set-Based Concurrent Engineering”, Sloan Management

Review, 1999.1.15

2% jlotz

Figure 2
Example of Set-Based Concurrent Engineering

Design Engineering

“We've come up with several
designs that would meet our
functional requirements. They
look roughly like this.”

“Great. We will work within these
limits and keep you posted on
developments.””

“We've narrowed the possibilities
to this set and also fleshed out
some more of the detail.”

“This is very close to our
final design. Please do your

final manufacturability review.” start fab'ing the tools and get into Al wEkE
pilot as soon as possible!” BB AT
=

S 2T LR

Manufacturing Engineering

Set of Product
Design
Possiblilities

Set of

M “Qur iring capabilities
Product are best suited for designs with
Designs these characteristics.”

“OK. We can handle any solution
in that set. This is enough
infermation to order tool steel
and start process planning.”

“Looks good. Your set is still with-
in our capabilities. We have some
minor design changes to request,
then we'll order castings.”

“This design looks good. Thanks
for including us early on. We'll

Kl = K1 EX
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No. #1% HAIF (3%) Bfi | AEL | k2 | KE3 | k4 | AES | AH6 [ AT | ES | A9 | AEIO | AL | ARL2 | KIS | kL4 | KELS | KEL6
17 geometry.bore m 006 0062 0064 ooe6] 0068 007 0072] 0.07¢[ oor6] 0078 0.08] 0082 oose| o0.085 0088 009
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E metr - R R
Javayr geometry.conrod m 0050 011 o115] o012 o12s] 013 013s] o1e[ ox4s] 01s] 0155 o16] 0des] 017 0475 0.
= s|Rs oL 7BEE [Bive deg 205 210 215] 220] 225 230 23s| 2ss| 2ss[ 305 sm0] 3] so0] 3| 330 335
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L 1[#7 geomery.bore m 006 0062 0064] 0066| 0088] 007 0072 0074 o076 o07s] 008 00s2| 0084 0.086] 0.088] 0.9
PR geomery.stroke m 006 0065 007 oors| oos| 0oss[ 009] 0095] 01] o0s] o] oa1s] oi2] o1es] 013 0.3
- pER geomelry.compressionRatio |- R
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1Y#7 |geometry.bore m 0.066 0.0665| 0.067| 0.0675| 0.068] 0.0685( 0.069] 0.0695|  0.07| 0.0705) 0.071f 0.0715] 0.072] 0.0725] 0.073] 0.0735|
2JAbR-Y |geometry.stroke. m 0.085( 0.086] 0.087| 0.088] 0.089) 008 0.091] 0092 0.093] 0.094] 0.095( 0.096] 0.097| 0.098] 0.099 0.1
e N 3| Edtt geometry.compressionRatio |- 205 21 215 22| 25 23| 235 24| 245 25 255 26| 265 27| 215 2
YavayF |geometry.conrod m 0.11] 0115 012] 0.125| 0.13[ 0135 014 0145 015 0.155( 0.16] 0.165| 0.17] 0.75| 0.8 0.185]
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£

No. |74 HEIF (5%) S [l K2 |3 k4 KEE |Ac6 [AHT M8 |kilto |K#10 |Ac11 K12 kI3 |klt14 K15 k16
( %IJ 1&'] ?d)a") 1#F7 geometry.bore m 0.066 0.0665| 0.067| 0.0675 0.068) 0.0685( 0.069] 0.0695|  0.07| 0.0705) 0.071f 0.0715] 0.072] 0.0725] 0.073] 0.0735|
2JAb0-y |geometry.stroke. m 0.085( 0.086] 0.087| 0.088] 0.089) 0.09f 0.091] 0092 0.093] 0.094] 0.095( 0.096] 0.097( 0.098] 0.099) 0.1
=) A Py . 3| Edtt |geometry.compressionRatio |- 20.5) 21] 215 22| 22.5) 23] 235 24| 245 25(  25.5] 26| 265 27| 21.5) 2|
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