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On the Production of Wear-Resisting
Ductile Cast Iron.
Tsuneo Mowmose, Toru lzu,

Akira Yosuipa and Katsumi Osuiva.
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Table 1|. Design of experiments. B
Item Cél}tents } Note
Purpose To establish the manufacturing standard of |

wear resisting D. C. I

Characteristics |

Bnnell hardness number of ductile cast iron

Chemical composition of
raw material

Chemxcal composition of !
molten iron !

Factorial effect and

level

Sample size - if

Mould

C : Sl Mn P : S Yawata nodular pig
436 i 1-82 035 0-075 | 0°020 No.1043
c . si Mn | P s i
3°4~3°8 | 2°3~2°5 O 35~0-4% <01 <00t
Ni NL_O% N2=l 0% N3=2-0%
Cr C,=0:5% Co=1"0% Number of time 36
Mo M;——O‘S% M2= 1°0%
S S.=30mm g5 Sg=45mm¢ Sz;=¢é0mm ¢

T T.—green sand mould Te=dry sand mould
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Table 2. Results of experiment.

Matrix- ]

Ex. structure B.H.N
No Marks — ] |

: 300 ? 45¢  60¢ | 30¢ . 45¢| 60¢
13 | N;C;M; (green)] P.F| P.F| P.F| 321| 302/ 321
17 | N;C:M; (dry) | P.C| P.C| P.C| 34l| 321| 311
11 [ N,CiM; ( 7 ) P P | P 293} 293| 285
4 | N,C:M,; (green), P.C| P.C| P.C| 341| 316/ 302
15 |[N:.CiMz ( # ¥ | P.C| P.C| P | 311 321} 31t
16 | NoCaM (dry) P.C[ P.C| P.C| 341) 341} 341
8 | N.C/M; ( 7 ) P.C| P.C{ P.C| 302 311| 302
2 | NoCeM; (green)l P.C| P.C| P.C| 34l| 316| 321
14 [ NsCiM:z ( 7 ) B | B | B | *477] 415 444
18 | N3CeM. (dry) B B | B.P| *495 444*%46]
12 | N3C\M,; ( 7 ) | P.C P P 341] 331| 321:
6 | N3CaM; (green) M.BE B P **6275*555 341

Note: (1) Symbols P, F, C; B and EC indicate
-pearlite, ferrite, cementite, 'bainite
and eutecétic cementite, respetively.

(2) * Measured with standard steel
ball. '
(3) ** Measured by Vickers H. N. and

converted into B. H. N.
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Fig. 1. Effect of nickel on hardness
of 12 specimens.
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Fig. 2. Interaction between Ni and Cr.
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Table 3. Original table.

Sl Se S;
N,y N - Ng Ny N: N; .Nx N Ny
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rMicrostructures of

" Table 4. Analysis table of variance.

Fac- i
torial | S. S f A\ F
_effect o -
N 117,167 2 [58,583°5/*%*42°0
S 9,254 2| 4,627 33
C 20,258] 1 120,258 **14'5F2 0°01\__6°51
M 4,0111 1| 4,011 2°8[" 1\0°05/ 374
T 7,168 1] 7,168 *5e |
S xN 9,051 4] 2,262*8 1*6 0°01 886
SxC 5,203 21| 2,601*5 1°8|F} (0'05)=4'6O
S XM 4,543 2| 2,271*5 16 0°1 310
SxXT 3,435 2| 1,717°5 142
NxC 21,990 2 ‘10,995° k%78 Fi4 0°01\_5'04
NxM 1,097 2 548*5 0-3{741\0"05/ 311
E .
(Error) 19,490 14 | 1,392°1
Z 222,667 35
(Total) j2%%>
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