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MY '
iM

10mm

0.5-1.2 M1=0.58 0.78 0.99 1.17

FCD45

1005010 mm3 150 250

QFD

1 N1 N2 N1

N2 71
18 32L

2

1

1 2 3

A —

B mm s-1 12 18 25

C kv 10 20 35

D mA 8 12 18

E mm 6 12 20

F

G 25 150 250

H

2

M1=0.58 M2=0.78 M3=0.99 M4=1.17

A B C D E F G H N1 N2 N1 N2 N1 N2 N1 N2

SN

(dB)
 (dB)

1 1 1 1 1 1 1 1 1 2.04 2.29 2.59 3.02 3.34 3.54 3.80 3.96 24.2344 2.86691

2 1 1 2 2 2 2 2 2 1.32 1.46 1.54 1.64 1.81 2.05 2.29 2.73 19.6813 1.83438

3 1 1 3 3 3 3 3 3 2.05 2.20 2.49 2.74 2.84 3.18 3.31 3.65 22.0939 2.20370

4 1 2 1 1 2 2 3 3 0.44 0.64 0.78 0.96 1.38 1.64 1.72 2.09 23.6275 2.36420

5 1 2 2 2 3 3 1 1 0.71 0.84 0.97 1.21 1.38 1.59 1.69 2.05 21.9559 1.82674

6 1 2 3 3 1 1 2 2 2.86 3.12 3.25 3.46 3.76 3.95 4.11 4.35 24.1026 2.09895

7 1 3 1 2 1 3 2 3 1.23 1.32 1.41 1.53 1.84 2.34 2.23 2.83 19.1506 2.19464

8 1 3 2 3 2 1 3 1 1.12 1.35 1.52 1.75 1.84 2.04 2.21 2.51 21.5710 1.81651

9 1 3 3 1 3 2 1 2 0.78 0.86 1.14 1.35 1.58 1.96 1.91 2.45 21.0849 2.28792

10 2 1 1 3 3 2 2 1 0.72 0.85 0.97 1.18 1.25 1.46 1.58 1.97 20.1977 1.60678

11 2 1 2 1 1 3 3 2 2.18 2.39 2.56 2.84 3.01 3.25 3.49 3.68 23.7419 2.14516

12 2 1 3 2 2 1 1 3 3.61 3.86 3.94 4.12 4.26 4.38 4.65 4.79 22.9199 1.60511

13 2 2 1 2 3 1 3 2 0.32 0.39 0.72 0.94 1.13 1.38 1.62 1.87 24.6555 2.27277

14 2 2 2 3 1 2 1 3 2.27 2.54 2.76 3.03 3.02 3.30 3.55 3.76 21.0158 1.97443

15 2 2 3 1 2 3 2 1 0.54 0.65 0.71 0.85 0.97 1.16 1.45 1.62 21.8488 1.53894

16 2 3 1 3 2 3 1 2 0.25 0.31 0.64 0.83 1.05 1.26 1.49 1.73 25.3430 2.18238



17 2 3 2 1 3 1 2 3 0.29 0.39 0.69 0.87 1.12 1.38 1.63 1.87 25.4087 2.32902

18 2 3 3 2 1 2 3 1 2.46 2.89 2.98 3.24 3.57 3.82 4.02 4.49 21.8264 2.64504

Minitab SN

1 3 4 5

M
ea

n 
of

 S
N

 r
at

io
s 21

24

23

22

321 321

321

24

23

22

321 321

321

24

23

22

321

A B C

D E F

G H
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Dynamic Response

(c)

1 SN

3 SN (dB)

A B C D E F G H

1 21.94 22.14 22.87 23.32 22.35 23.82 22.76 21.94

2 23.00 22.87 22.23 21.70 22.50 21.24 21.73 23.10

3 22.40 22.31 22.39 22.57 22.36 22.92 22.37

1.05 0.72 0.64 1.63 0.22 2.58 1.19 1.16

5 6 7 2 8 1 3 4



4 (dB)

A B C D E F G H

1 2.166 2.044 2.248 2.255 2.321 2.165 2.124 2.050

2 2.033 2.013 1.988 2.063 1.890 2.119 1.934 2.137

3 2.243 2.063 1.980 2.088 2.015 2.241 2.112

0.133 0.230 0.260 0.275 0.431 0.150 0.307 0.087

7 5 4 3 1 6 2 8

5

A B C D E F G H

1 0.1742 0.1585 0.1636 0.1537 0.1797 0.1385 0.1554 0.1616

2 0.1446 0.1442 0.1546 0.1734 0.1424 0.1825 0.1616 0.1522

3 0.1755 0.1599 0.1511 0.1560 0.1571 0.1612 0.1644

0.0296 0.0312 0.0090 0.0223 0.0373 0.0440 0.0062 0.0121

4 3 7 5 2 1 8 6

SN

6 6

SN

6

A  B  C  D  E  F  G  H SN (dB)
 (dB)

SN 2 2 1 1 3 1 3 2 FDGH  ABCE 26.2816 2.46501 0.113366 -2.11829

1 3 1 1 1 1 3 2 EGDC  BFAH 24.1562 2.86903 0.191283 -1.67488

1 3 1 2 1 2 2 3 FEBA  DHCG 18.0338 2.29817 0.267374 -1.24544

6 SN

A2B2C1D1E3F1G3H2

6 C SN

C

A2B2C1D1E3F1G3H2

18mm s-1 10kv 8 mA 20mm

250

SN

THGFEDCBAopt 723131122



18.2722.47007-23.1022.9223.8222.5723.3222.8722.8723.00
dB

THGFEDCBASopt 723131122

48252.22.099647-2.1372.2412.165088.22.2552.2482.0132.033
dB

A1B1C2D2E2F2G2H2

THGFEDCBAinitial 722222211

29.194700.227-23.1021.7321.2422.5021.7022.2322.1421.94
dB

THGFEDCBAS initial 722222211

64352.109964.27-2.1371.9342.1191.8902.0631.9882.0442.166
dB

89.729.1918.27initialopt dB

839.064352.148252.2initialopt SS dB

SN 7.89dB 0.839dB

%8.59402.01
2
11

6
89.7

7

SN (dB)
 (dB)

SN (dB)
 (dB)

A1B1C2D2E2F2G2H2 19.29 1.64352 19.6813 1.83438

A2B2C1D1E3F1G3H2 27.18 2.48252 26.3950 2.54948

7.89 0.839 6.7137 0.7151

7 SN

3.

4.

[1] MCCASKEY, S. D.and TSUI, K.L. Analysis of dynamic robust design experiments.

International Journal of Production Research,1997,35(6):1561-1574.



[2] Tzeng, Y.F. and Chiu, N.H. Two-phase parameter design for the optimisation of the

electrical-discharge machining process using a taguchi dynamic experiment.

International Journal of Advanced Manufacturing Technology, 2003, 21:1005–1014.

[3] Jean, M.D. Characteristic optimisation of dynamic process parameters in rapid

solidified treatment. Science and Technology of Welding and Joining, 2004,

9(3):221-228.
[4] . . : ,2004.
[5] Hillier,F.S. Small sample probability limits for range chart. Journal of the American

Statistical Association,1967,62(320):1488-1493.
[6] Quesenberry,C.P. SPC Q-charts for start-up processes and short or long runs. Journal of

Quality Technology,1991,23(3):213-224.

[7] Salti,M.M.,Statham,A. A review of the literature on the use of SPC in batch production.

Quality and Reliability Engineering International,1994,10:49-61.
[8] , , , . .

,1997,29(1):53-55.
[9] . .

,2002,21(4):34-37.

[10] [ , , . .

,1997,16(6):20-25.
[11] , . .

,2001,37(8):60-64.
[12] , , . Bayes .

, 1998,20(6):598-603.
[13] , . . ,2003,12(5):66-70.
[14] . .

,2002,22(5):24-30.
[15] , . .

,1999,5(6):41-46,54.
[16] , , , . .

,1999,10(3):279-282.


	应用动态特性的田口稳健性参数设计理论优化电子束表面硬化工艺

