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The High Temperature and Corrosion Resisting Properties
of Blackheart Malleable Cast Iron

By Tsuneya Fujii
Fukagawa Works, Hitachi, Ltd.

Abstract

It 1s generally known that the blackheart malleable cast iron subjected to
repeated heating at above 700°C expands much less than ordinary grey cast
iron and that the resistance to thermal shock encountered in quick heating and
cooling process 1s greater than the other high temperature resisting alloy cast

1ron.

In this paper, the high temperature properties and the characteristics shown
against of high temperature oxidation and bending of this iron are dealt with,

in comparison with ordinary grey cast iron and steel cast iron.

It 1s ascer-

tained by the writer’s experiment that the consumption of malleable cast iron
by high temperature oxidation is smaller than other iron, and the high tem-
perature bending proceeds slower than grey cast iron, permitting this cast iron

to be fairly compapable with cast steels.

The corrosion resisting properties of

malleable cast iron, however, are yet to be known except in a few cases where
some kinds of high concentrated acid and alkaline solutions are applied. Still
it is assured that this cast iron used in underground applications as piping
bolts, nuts, etc. can show higher corrosion resistivity than products of steel.
This paper also describes the results of corrosion tests carried out on several
types of iron in 1/10 mol NaCl solution, soil water, brine, and some dilute acid
solutions, which ended to show the superior corrosion resisting property of this

malleable cast iron.
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Table 6. Results of Boiling Corrosion Test
by Different Concentration of HCI

Solutions

W B E (R : A (ﬁlig/cé:) * | ’L\(m%?i%@)ﬁﬂ
29 HCl (20n) | 121.0 | 189.5
22, HCI (40h) 261.2 | 363.0
1% HCI (20h) 51.2 | 108.0
1% HCI (40h) 122.1 194.0
0.5% HCI (20h) 25.3 | 54. 0
0.5% HCI (40h) | 56. 5 | 08.3
0.05% HCI (20h) | 4.0 | 5.2
0.005% HCl (20h) 0.28 ‘ 0.17

(53:) 0.5% HCl 12 Pgl, 0.05% = Pu 2, 0.005% & Pg3

DHBRTLNTWAZEEZRLTWS

(4) BRRERDOEE

frimk, +HEEK, vAkE X OFGERE IC I LT ]
b k> fl}krﬂa “He Uitk s <h Tt w S 2 LCH
265 L, B—Il7x3 4 b2 bY v 7 R T~
SA PDENLDLERIZL WZ ERBRFETF LI, B
LTl RRO KDL, Tbb X D o
i & DAEU R OB RO LRI O « L X
L, OB E<s/ 22 4T AR —LTHH,

g’ sapt sxlg sxip’
— 2 B (%)

o 17 1 i @ <
Fig.17. Corrosion by H.S0,

] X SaliZ A0 SAE xS
—= B E (%)

X % Il 518 ¢ 1H R i k&

Fig. 18.

%I el
Corrosion by HNO;

o 7 F #pfEpup HNO; icisl) 2 ¥ 5 il
"%['[f_l']l\:
Results of Boiling Corrosion Test

by Different Concentration of HNO;
Solutions

Table 7

;R (WERD)

L AT B B ikt

R SR B B
|

(mgf’cmﬁ) (mg/cm?)
5% HNO3(1.5h) 350.0 413.0
2% HNO3(1.5h) 215.0 245.0
0.5% HNO3 (1.5h) 3242 47.5
0.5% HNO3 (24h) 151.8 111.5
0.05% HNO3 (24h) 2.40 1.96
0.005% HNO3 (24h) 0.409 0.161
0.00005% HNO3 (24h) 0. 261 0.0956
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