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( 300072)

Method of Fuzzy Evauation for Controlling
Chemical Composdtion of HT200

Li Guicheng
(Tianjin Univerdty)

Abstract

In order to ensure accuracy and stahility of chemical compostion, the fuzzy mathematics is used for
production of cast iron. The calculation of fuzzy parametersof compostion has been discussed and a method
for gatistical integrated fuzzy evaluation isput forward. The result showed that this method has an inpor-
tant effect for statistica quality control of chemica compostion of cast iron.

—

| — +—

, HT200 |:|

|
’ L 1

1
Hg.1 Procedure graph of evauation with fuzzy mathematics

“ ” y HT200
1 1
, 2 2
1 5 yi Y2
, HT200, Y3 Ya Y5 0 =15mm
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1 HT200 ( , %)
Table 1 Chemical composition of cast iron of grade HT200

/ mm C S Mn P S Ma (x) X
3.0 3.6 1.4 2.2 0.6 1.0 <0.15 <0.12 ( ) Ha (X)
15 30 3.1 35 1.8 2.1 0.7 0.9 <0.15 <0.12
2 (%) ,
Table 2 Composition range of elements in different grades 1. HT200
(y1) (y2) (ya) (ya) (ys)
3.34 3.42 3.42 3.50 3.50 3.60 >3.60
C(z) 3.26 3.34 3.18 3.26 3.10 3.18 3.00 3.10 <3.00 Ba
1.98 2.04 2.04 2.10 2.10 2.20 >2.20 1.0
§(z) 192 1.98 1.86 1.92 1.80 1.86 1.40 1.80 <1.40 3 2
0.8 Ralx)
Mn(zs) 0.78 0.82 0.82 0.86 0.86 0.90 0.90 1.00 >1.00 C 9
0.74 0.78 0.70 0.74 0.60 0.70 <0.60 Mn3 0.8
P(z4) <0.100 0.10 0.12 0.12 0.14 0.14 0.16 >0.16 0.4
S(zs) <0.09 0.09 0.10 0.10 0.11 0.11 0.12 20.12 '
021
1 “ " 100 0.0 ——
, 16 , 2 a k b X
3 3 C , P S 2
Fg. 2 Symmetric function
C , 16 , 6 7
L 2 L 1 L 0 L “A
L 4 L
3 ( %) 1.0
Table 3 Chemical composition sampling 0.8 l R.alx)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 g8 |
C 3.26 3.38 3.60 3.33 3.39 3.28 3.22 3.19 3.12 3.28 3.33 3.48 3.36 3.24 3.37 3.30 g4 | |
9 1.952.24 1.96 2.08 1.96 2.03 1.98 1.83 2.02 1.95 1.93 1.93 2.00 1.92 1.87 1.97 ‘
Mn 0.84 0.81 0.76 0.81 1.10 0.79 0.78 0.60 0.75 0.79 1.00 0.78 0.74 0.88 0.82 0.79 92 | l
P 0.10 0.12 0.15 0.13 0.13 0.08 0.15 0.12 0.10 0.17 0.10 0.12 0.14 0.11 0.18 0.12 0.0
S 0.100.24 0.10 0.09 0.10 0.10 0.11 0.12 0.10 0.11 0.09 0.11 0.10 0.11 0.10 0.10 a b X
4 3 3
Table 4 Counts of each grade Fig.3  Unsymmetric function
(y» (y2) (ya) (ya) (ys) (1) (2) (1) , (2)
C 6 7 2 1 0
1
9 4 2 0 1 Ha(x) 0, ,
Mn 8 4 1 2 1 Ha(x) = e (x- K70 (1)
P 1 4 6 3 2
S 0 2 8 4 2 K (x)
00—  Ma (x)
4 1 (0< x < a
6 7 2 1 0
¢ hbh- x
9 4 2 0 1 ”A(X) - b- a (a<X<b) (2)
R=18 41 2 1 0 (x = b)
1 4 6 3 2 a—
0 2 8 4 g b——
R , 2.
0.38 0.44 0.12 0.06 0 C , 0 =15mm 30mm ,
0.56 0.25 0.13 0 0.06 1,C=a b=3.1 3.5, K= (a
R=|0.50 0.25 0.06 0.13 0.0§ +b) /2= (3.1+3.5) /2=3.3, A=b- k=
0.06 0.25 0.37 0.19 0.13 3.5-3.3=0.2
0 0.13 0.50 0.25 0.12 Ha (x) :
.12 . 1999. 11
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a b , Ma (X) 0.1
e 2.25_ 01, (1)
2
e'(x' K /10 = e.5 =0.1
x=b ,
(b- K40 =A%0 =2.25
_ | 22
o _[3AJ (3)
(3,0= (23x0.2%~0.02, k=33, &=
15mm 30mm @, cC :
Ua(x) = o (x-3.9%0.02
g Ha (X) 4, 0,>0, ,
Ma(x)1 >Ha(x)2
31
< WA
b% . b 1.0
08
, a
0.8
0.4}
S 0.2
’ 0.0
1, S < k X
0.12 %,
, S 4 o
Fig.-4 Hfect of 0 on the function
0.08 %, a=0.08%, b=0.12% (2) ,
S :
1 (0 € x <£0.08)
_ 0012 - x
Ha(X) =Y 015 0.0s (0-08<x=<0.12
0 (x 20.12)
3. HT200
HT200 , 0 =15mm 30mm
2
C:UAl(C) - e- (c-3.3)770.02 (4)
2
“Az(s)l = e (9-1.95) /0.1344(3 < 1.95)
S: 2 (5)
Ha2(9), = g (8-1970.028 (g > 1 g5)
2
Mnp ag(Mn) = g Mn-0-870.0178 (6)
1 (0sP<01)
) _) 016-P
PUa(P) =\ o1 (©1<P<01e) (V)
0 (P = 0.16)
1 (0 £ S<0.08)
. _)012-5
SHas(9 =15 00 (-08<S<012) (8

0 (§=20.12)
1999. 11

S, S=1.8% 2.1%,
S=1.4% 2.2%, ,
3 1
5
. 3 A A A@
. _0.61 0.70 0.45 0.66 0.32
LAo="c* g "vnt P ' s
. _Ojl' 0_85' Ql 5; ()- (i(i !!.;;2
2: Ap = C + S +Mn+ P + S
. ~0.16 /0.18 0.20 ,0.33 0O
A=t g tunt P ts
5, C 8§ Mn P S ,
1:Aq@ =(0.61,0.70,0.45,0.66 0. 22)
2:A;» =(0.61,0.85,0.57 ,0.66,0. 32
3: Ag = (0.16, 0.18, 0.20, 0.33, 0)
1:Aq =(0.22,0.26,0.16,0.24 0. 12)
2:A;» =(0.20,0.28,0.19,0.22,0.11)
3: A= (0.18, 0.21, 0.23, 0.38, 0)
5 ( » %)
Table 5 Chemical composition of the samples
C g Mn P S
1 3.40 2.05 0.92 0.12 0.11
2 3.20 1. 80 0.90 0.12 0.11
3 3.49 1.47 0.97 0. 14 0.12
Woa
1.0 Si
Si
087 P C p
C M Mn
0.6 8 |
C Mn
0.2
LS
0.0
e B2 w3

5
Fig.5 Digribution of functions

. 13 -
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HT200

A ——
R——

AOR = (a1, az,

(a

(a

= ((ar 1)
(& I'1m)
= (b1, by, bs,

AOR = B

r11

21

, @n)

M1

rz1)
F2m)

,bm) = B

(0.22,0.26,0.16,0.24,0.12)9

= ((0.22
(0.22
(0.12

0 0.06
0.13) = B

0.38)
0),

B1 A OoR
= ApoR

Bz = A oR =

83}
N
|

(0.
(0.
(0.

B1

B>

B3
. 14 -

(0.26

(0.22
0.12)) = (0.22
0.12) =

0.38

0.56

0.50

0.06
0

0.44
0.25
0.25
0.25
0.13

0. 56)
0)
0.26
(0.26,0.25,0. 24,0. 19,

(.

0.12 0.06
0.13 O
0.06 0.13
0.37 0.19
0.50 0.25
(0.12
0. 06)
0,

26

.26,0.25,0.24,0.19,0. 13)

.25,0.23,0.22,0.18,0. 12)

(0.26,0.25,0.24,0.19,0.13)
(0.28,0.25,0.22,0.19,0. 13)
(0.23,0.25,0.37,0.19,0.13)

25,0.23,0.22,0.18,0.12)
26 ,0.23,0.21,0.18,0.12)
20,0.21,0.32,0.16,0.11)

(9)

0
0.0
0.0
0.1
0.1

0,

25%, Lo 23 %, “
22%,
, 1
“ " 0.25; 2 “ K
0.26, , 0.26>0.25,
1 , 0 =15mm
30mm ©or
0.23, 0.25 0.02, 1
3 “ " 0.32
o o 0.21 0.16,
0.32 : 3
3 R
4.
5 3 ,
1 15mm 30mm ,
3 S )
; 1 3 )
3
, 2
5 )
(
) ! o
5.
5 3 ,
1 2 , 3 5
0.2 0.3 ( 0.2
) :
3 ,
C =3.49- 3.3=+0.19
g =1.47-1.95= - 0.48
Mn =0.97- 0.8= £0.17
1999. 11
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P , , (2) A,B R

, , (3
, S () ,
, ' 1 , 1981
' ' ' 2 , 1987
3 , 1985
4 , 1991 (4)
5 ) .
1997 (4)
1 , 6 . . : , 1901
) ( ; )
Z@06Cr16Ni5Mo 0
( 110021)
Z@&6Cr16Ni5Mo o)
o) o

Efect of d-ferrite on the Bending Properties of
Z@06Cr16Ni5Mo Cast Sted

Zhang Yingjie, Zhao Fangxin, Wang Baocun, Xu Chao, Yin Shaokui , Hu Zhenyan, Wang Dawel
(Shenyang Research Ingitute of Foundry)

Abstract
The effect of morphology and distribution ofd-ferrite on the plagticity , toughness and bending proper-
tiesof ZG@D6Cr16Ni5Mo cast sted has been investigated , and the relationship between the distribution ofd -
ferrite and bending deformation was discussed, hence putting forward some measures to improve the mor-
phology and distribution of d-ferrite in the cast sted.

ZQ06Cr16Ni5Mo ( 16 - 5) 16- 5

1 3

L l-
o o 1 ;2

: g 2 ,
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2, 3
1999 7 16 L1999 8 13
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