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. Taguchi SAN (Signal to noise ratio)
SAN = 20 log(y/SD) (1)
Yy~ SD
,Taguchi SAN LB), NB)
(sB).
B : (1)
SANs= - 20log (SD) (2)
D = [(1/n) Zlyﬂ v (3)
, B LB : SA e
SANw= - 10 Iog[(l/n) Z (1/yi2)J (4)
E(y)? (Sm -
Ve)/n
SAne= 10 log ((1/n) (Sm- Ve) A/ e) (5)
Sm Ve
Sm= [zlyJ 2/n (6)
w;zﬂw-ﬁ#m-D )
(y) v )
y = BM (8)
B . , Taguchi
SAN g= 10 log ((1/r) (Sp- Ve) Ae) (9)
(Sg- ve)/r [E(B1ss B
Sp= D [M iyJ 2/ M (10)
r= yMm? (12)
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Fig 1 Tha nonlinear relationship betw een control
factor (A ) and itsoutput charcteristic Fig 2 The output chacteristic in the presence of

the interaction betw een control factor (A )
and noise factor (N )
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21

22
10% CuS04- SHO 40mL; 10% NaCl 20mL; Q IN HCI 1mL
23

Cr0350g;, HO 1000mL; 75
2 4 4]
30gA; zn(NO:z). 70gA; NaF 3gA; NaNO: 1gA
25
Mn® Q06 Q20molAl; zn* Q@ 20 Q 40molA; POT Q 30 Q 75molAL;
W-1 Q003 Q O0lmolA; W-2 Q02 Q05molA
W -1 FA TA W -2
26 T aguchi
1
1 L. (2'% 37)
Tab 1 Factorsand levelsforA rray L 1s(2'x 3)
1 2 3
A (9 60 40
B (min) 30 20 15
C () 60 40 50
DW-1 (molA) Q 015 Q 010 Q 005
EW -2 (molA) Q 068 Q 047 Q 027
FMn* (molA) Q 158 Q 140 Q 105
G zn* (molA) Q 423 Q 740 Q 265
H H2PO% (molA) Q 846 Q 740 Q 530
1 2 3
M (an? 7 23 Q31 11 13
Ls(2'% 3) , (7,8,9,10, 11) SAN
(8) y M,

S/f\lg 2
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2 SAN g (1
Tabh 2 Array, SA s and tineof pink geckle advent after dropping CuSO4 test solution

No A B C D E E G H M1 M2 M3 SAN g t(s)
1 1 1 1 3 2 1 2 2 1 2 3 -1026 172
2 1 2 1 1 1 2 1 1 1 2 3 - 949 130
3 1 3 1 2 3 3 3 3 1 2 3 -1059 95
4 1 1 2 2 1 3 1 2 1 2 3 - 1417 152
5 1 2 2 3 3 1 3 1 1 2 3 -1074 145
6 1 3 2 1 2 2 2 3 1 2 3 - 947 92
7 1 1 3 1 3 3 2 1 1 2 3 -970 167
8 1 2 3 2 2 1 1 3 1 2 3 - 1042 151
9 1 3 3 3 1 2 3 2 1 2 3 - 1089 85
10 2 1 1 1 1 1 3 3 1 2 3 -1017 135
11 2 2 1 2 3 2 2 2 1 2 3 -1072 57
12 2 3 1 3 2 3 1 1 1 2 3 -983 110
13 2 1 2 3 3 2 1 3 1 2 3 -912 75
14 2 2 2 1 2 3 3 2 1 2 3 -1092 105
15 2 3 2 2 1 1 2 1 1 2 3 - 1200 62
16 2 1 3 2 2 3 3 1 1 2 3 - 1250 200
17 2 2 3 3 1 2 2 3 1 2 3 - 1388 80
18 2 3 3 1 3 1 1 2 1 2 3 - 119 120
3
31
2 ,
57 200 s , 50
, 30min, 15s
SEM ( 4 ,
32 S/N 8 4 SEM
@ (0
2 ’
(o (@
SN s ’ 5 SN Fig 4 SEM of phophating films
,’
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Fig 5 Coating weight SN g ratios The sub- Fig 6 Phogphates coating w eight as a function of
scripts represent levels coating plate area
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Abstract The problans encountered in phoghating such as unstability of phos-
phating bath, too much sludge in phogphating and the poor microcosnic formation of phos-
phating films have been solved by mproving the phoghating bath composition and phos
phating procedures A sfar as the non-linear relationship betw een the coatingw eight and ge-
ometric area of coating in the phogphating of the steel is concerned, the TaguchiM ethod is
used to optimize thephohating process T he linear relationship betw een the coatingw eight
and geometric area of coating is finally obtained The operational property of the present
phoshating bath isals dranatically mproved by the adoption of nev phoshating composi-
tion
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