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Application of Taguchi’s Methods to Aero-Engine Engineering Development
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Taguchi’s Methods are an engineering development tool that has been introduced in many countries. Many success
stories have been reported such as quality problems resolved all at once, machining productivity increased by double and
development lead time reduced by half, etc. The Aero-Engine & Space Operations of IHI introduced Taguchi’s Method in
1994, and has contributed to every process improvement, such as optimization of vibratory drill machining for hard to cut
material, optimization of milling for hard to cut material, and optimum design of engine-shaft-spline. Based on such best
practices, this paper describes the overview and usefulness of Taguchi’s Methods.
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Fig. 1 Parameter diagram for drilling the holes in hard to cut material
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Fig. 2 Response graph for signal noise ratio of smaller-is-better characteristics
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Fig. 3 High speed cutting of titanium

ooboooooooooo

oobo4 00O00bOo0obOoOooboobOoonD 100
ood2 000003 0000b0b0b000000000n
gobboooblrooobobooobobo e bbO 6
x 18§ =108 UOO0O0OOOODOOOOODODOOOO
gogo

oooobooboobooobooboobooobooooDg
00 o0boobOobD mboboooooooobooono
goooobooboobooboooboobooobooo
gooobooobooboobooboobooboooo
0000000 20.46 dB — 19.73 dBO9.08 dB - 8.83
dB O sSNOOOOOOOoOooooooooooooooo
obooboooobobooboobooboooooobooboboooo
ooooboobobobOooboboboobooobgg SN
goobooooobobboboooboobon

ggoboboooooboooobobooooboooo
gobobobooooobboboooooobobboooon
ooooooobobooboooboloobobooooso
oboooobooobbooobbooobbooboboooon
oobobooooboboooboboboooboboooboboo
oooboboboboobobooooboboooooro
gobbooooboboooobobooooboboooon
goobobbooooooooobbboooooon
goboobooooobbobooooobbboooon
obooooOooboobooooboobbooobooon
oobooboooooobobbooooobobboooon
gobobobooooobobobooooobobbooooon
goooooooog

4, ODO0O0O0oObOOoOoobbOoooboobooooo

gobboooboboboooobbooooobboooo
oobo0oooooboooobDboooobobobOog 1996
goooboooooboboooobobobooooooo
ooboboooobobboooobobboooooobooon
gobobooobob ooobobooobbooobogoo
gogo

gobboooobbooobbbooobboooo
gobbooooboboooobbodg FeEM DOO000
goobobboooooobboooooboboooon
oooobobobbboooooooboboobobbooooon
gobboogoboboleo oobboooooboooo
gobooboboobboobodn 400000000
gboogboboobobboobobuo b obgo
0boboo0oodbL,s 0000 s 0O0DOoOoooogon
gooooosNOO0bOobooobOoo 1oobooooon
ooooooboobogosobobonoooboobaon

SNOOoOoOoooooooboooooboobobooooo
gooooboboobbbbooooooooooooboo
ooooooooobooADOOOOoboOoOosNoOoOo
gooooboboobbbbooooooooooooboo
ooooboobobobooboob oobobo oogo
ooooooboboob Al000oBOOOOOOO SN
gobbooooobobooogocbboooooboooo R
OsSNOOOOOobOobooboorROObOOoODOoOOoDOoD
gooobobo obodbgo bboooboobooobooo

oooo
A HDDEIEIEIDD|

I

ooooo
goooo

ooo

oooooo

oooao

oooooo

O
O
O

ooooo

oooooodao
ooooooao
goooooooRr
gooooooooRr
Oooo0ooooRrRO
ooooooao
ooooooao
ooooooao

I| @ M mOlO|m >
Oo|lo|ojlo|lo|o|0|d0|r
i I Y Y O

o o s o o

040 0O0O0O0OOODODOODODODOPOO
Fig. 4 Parameter diagram for transmission of torque by shaft-spline
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Table 1 Signal noise ratio and sensitivity for numerical experiment
by L,g orthogonal array

ooooo
Lyg2% 37 ATslclolElFcln| SNO |DOD
1 1{1]1{1]|1|2|1]|1| 1890 3.99
2 1{1]2(2]2|2|2|2| 2881 4,07
3 111|333 [3|3]3] 3166 3.92
4 1]2|1]1]2(2|3|3] 1892 3.90
5 112|223 [3|1]1] 2840 3.98
6 112|331 |1]|2]2] 3198 3.78
7 1]3|1]2]1(3|2]|3] 2378 3.87
8 103|232 (1|3|1] 3142 3.53
9 1]3|3[1]3|2|1]2] 2588 4.80
10 211|332 |2]|1] 2768 413
1 2|12 |1|1|3|3]|2] 2437 5.55
12 2|1 (3|2|2]1|1]3] 2913 429
13 22|12 |3|1|3|2] 2485 3.85
14 2|2|2|3|1|2|1|3] 3026 463
15 223|123 |2|1] 2480 5.49
16 23 |1|3|2[3|1]|2] 2927 4.43
17 2|3 |2|1|3|1|2]|3] 2483 474
18 2 (3|3 |2|1]2|3|1] 2944 470
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Fig. 5 Response graph for numerical experiment
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