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INVESTIGATION ON ACID-RESISTANT HIGH-SILICON IRON I

(Effects of Silicon and Carbon Contents on Mechanical Properties,

Corrosion Resistance and Shrinkage)

Hiroshi Sawamura, Dr. Eng., Osamu Tajima,

Kyoichi Akamatsu and Hirohito Muranakd.

Synopsis:

The effects of Si and C contents on the mechnical properties, corrosion resistance, shrin-
kage and microstructure of acid-resistant high-silicon irons were investigated.

The results are summarized as follows:

(1) The corrosion rapidly decreases with incre-

asing Si and the maximum resistance reaches about 15°5 pct of Si against sulphuric
acid (sp. gr. 1°10) and about 14 pct of Si against hydrochloric acid (sp. gr. 1°09).

(2) In the practical alloys containing 14~16 pct of Si, the transverse strength is higher
in the alloys with lower Si and higher .C contents (0*6~0°8 pct), with medium Si and medium
C (0°5~0°7 pct) and with higher Si and lower C (0°3~0°5 pct).

(3) The deflection is very small and the ductility seems to increase slightly as the Si

content becomes lower or the C content becomes higher. (4)

The micro-Vickers hardness

of the a-phase increases with increased Si content up to about 15 pct, above which there is

very little change.

16°0 pct Si and the effect of C on the shrinkage is small.

(5) The sh'rinkage shows maximum value at the alloys containing 15°5~

(6) The shape and type of graphite

greatly infiuence the Rockwell hardness and transverse strength. The y-phase (FesSiz) found

in high Si alloys.decreases the strength.
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Table 1. Chemical composition of alloying
materials.
C% | Si% [Mn% | P% | S% |Cu%
High-silicon3 . canl e .Ar . ‘ .
iton A 042 | 15°34; 0°36 | 0*009; 0°006! 0°024
High-silicon . . <42 | O° e .
iron B 0°52 | 14°20; 0743 | 0°011} 0°014| 0°024
Ferro- . P A . o0t 00005
silicon ' 0°03 :75 8 0°12 | 0°008| 0*00L| C*005
Mild steel ~ 0°18 | tr. , 0°32 | 0°009 'o-o:aol 0°026
White cast . . O . 019 0e
iron : 3*50 | 001 §{ 0*03 | 0°008| O 012i~0»01
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Table 2. Chemical analysis on some picked

up specimens.

S eoaber  Si% | C% | Mn% | P% | S%

1400301 | 13°90. O'29lt 0°38 { 0°009 | 0°020

1400402 1424 038 032 | 001l | 0°012

1400501 14713 .,0’51_] 0°37 ; 0°010 | 0013

1400701 i 14°04 ﬂ 065 ! 0°29 . 0°013 ; 0°012

1400805 13°96 , 083! 0°36 1 07009 | 0°012

1400901 14*15 | 090 | 0°33 ' 0°013 | 0°013

1500403 15°20 | 0°37 { 0°30 , 0°0Ol1 | 0°007

1500501 1485 0°53 §{ 0°32; 0°014 | 0°006

1500502 15°07 061 0°30 | 0*015 | 0*006

1500701 14°75 0°66 0°34 | 0*009 | 0*011

1500804 1495 075 |- 0°32 | 0°013 | 0006

1500901 1520 086 0°34 | 0*011 | 0°013

1600301 16°01 0°29 0*3% | 0°014 | 0°005

1600401 16°14 036 0°32 | 0°014 | 0°006

o ‘ 1600502 | 16*03 | 0°52 | 0°37 | 0°013 | 0-006

b Shell 1 1600801 16*13 0°80 0*30 | 0°012 | 0006
(b) Shell mould 1750301 | 17°27 | 033 | 0°30 | 0014 | 0*006
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Table 3. Micro-Vickers hardress of a-phase, silicon-carbide phase and »-phase

of high-silicon iron.

Chemical composition

Micro-Vickers hardness (Load=50g)

Specimen i Yy R

number Si9, Ce “ _a—phase . Silico-carbide phase and x-phase
950601 | 9+40 062 ! 494, 494, 501 !
950801 |  9.37 | 0'84  509,509,494,501 |

1C00501 ! 982 | 0°51 ! 524, 524, 540, 532, 549 ‘ Silico-carbide phase 739. 739
1250601 | 12°52 064 557, 540, 549 : .

1400301 | 13°90 0°29 . 557,532,566,575 ° h

1400402 14°24 0°33 ' 593, 603,603,613

1400501 14°13 051 . 584, 566,603, 566, 557

1400701 1404 065 © 575,603, 603, 593

1400901 14°15 090 | 623,593,613

1500403 1520 0°37 633, 644, 644, 655

1500602 1507 061 633, 644, 623, 584, 633,633

1500701 1475 0766 633, 623,623,613, 633

1500804 14°95 075 655, 633, 633, 644

1500901 15°20 086 633,623

1600301 16°01 0-29 633,613,633, 644

1600605 16°08 0760 - 644,633

1600801 16°13 0°80 644, 644, 644 J

1650702 16°32 . 069 | 633,633,623,633,607 !

1750301 ! 1727 0°33 ' 644,633,644 | %-phase 894, 8%
1750501 1747 048 644,633 v
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