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INVESTIGATION ON ACID-RESISTANT HIGH-SILICON IRON (1)

(Effects of Cooling Rate and Anneahng on Mechanical
Properties and Corroswn Resmtance)

, Hzroshz Sawamura, Dr. Eng., Osamu Tajima, Dr. Eng.,
. and Kyoichi Akamatsu

Synopsis:
The effects of the coohng rate and annealing on the mechanical properties and corrosion
resistance of castings of acid-resistant high-silicon iron were studied.
Thq variations in cooling rate bring about great changes in graphite structure and influ-
" ence mechanical properties but hardly the corrosion resistance. It seems that the annealing
of castings is important only with respect to the relief of internal casting stress.
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Fig. 1. Efféct;; of cooling rate on the mech-
anical properties of high-silicon irons.
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Fig. 3. Deflection-load curves of the speci-
* _mens cooled at different rates.’
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- Table 1.. Analyses of the Si.and the C in speciniens.

Specimen {CR-1 ,CR2 CR-3 CR4 . C-1 | C-2]| C3| C-a A-1 | A2 A3
- - ' : : : —
Si% 1515 | 15°09 | 15400 \ 15012 ] 1471 | 14077 | 1477 | 1ac18 | 1avsa| 15003 15023
' i : v : i ‘
C% 054 | 0'66 | 0'70-; 0'81 | 0-71 | 0°59 | 052 | 0%l |. 055 | 0°59 | 0-43
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Flg 4. Effects of casting temperature on the
mechanical properties of high-silicon irons.
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Fig. 5~ Deflection-load curves of the speci-
: mens cast at dxfferent temperatures
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Specimen CR-4, Specimen CR-4, Table 1.

Table 1. Cast in a metal Cast in a shell mould.
mould.
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Photo. 3 x180 Photo. 4 x 180
Specimen CR-4, Specimen CR-4,
Tablel. Castinagreen Table 1. Castin a dry
sand mould. : sand mould.

Photo. 5 _ %180 Photo. 6 %1000 Photo. 7-2* %180 Photo. 7*b ~  x400
About 0.2%C"alloy, Same alloy as in Photo. Same alloy as in Photo. Same as Photo. 7-a,
cast in a metal mould 5, castin a metal mould 5, cast in a shell mould showing fine graphite.

at 1350°C. at 1250°C.
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Photo. 8-a x 180 Photo. 8-b % 1000
About 0.7%C alloy, Same as Photo. 8-a.
cast in a metal lmould
at 1350°C.

Sy

Photo. 9 x18 Photo. 10 X 180
Same alloy as in Photo. Same .alloy as in
8-a, cast in a shellmould Photo. 9, cast in the
at 1250°C. same mould at 1300°C.

at 1350°C :

hi

Photo. 11 - %180 Photo. 12 %180 Photo. 13 %400 Photo. 14 x 400
Same alloy as in Same alloy as in Same as Photn.5. Same specimen as in

Photo. 9, cast in the Photo. 9, cast in the
same mould at 1350°C. same mould at 1400°C.

Photo. 13, after anneal-
ing at 1000°C for 5h.

Photo. 1~14. The microstructures of high-silicon irons. Etchant: Sodium picrate at 85°C.
(Micrographs reduced to 2/3 linear in reproduction.)
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