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STUDY ON HEAT-RESISTING CAST IRONS
Nobuyuki Shinohara

Synopsis:.

The purpose of this investigation was to compare, on the same basis, the mechanical and
high-temperature properties of various cast irons. The irons used ranged from low-Si irons,
through high-Si irons, to high-Al irons, containing small amount of alloying elements, Cr,
Mo, Al, Cu. Growth and scaling characteristics of those irons- were studied at 900°C for
300 hours. The strength was measured by as-cast specimens and heated specimens at 900
°C for 300 hours, and .obsérvations were made on changes in the mirostructure..

The results obtained were as follows: A
(1) Small addition of Cr was effective in resisting to growth, but not effective in resisting
to scaling and in maintenance of 'strength at high temperature.. And it merely affected
the strength after long heating at high temperature.

(2) Mo was merely effective in resisting to growth and scaling, but remarkably effective in.
maintenance of strength at high temperature. )
(3) Cu was merely effecttive only in resisting to scaling, but it was ev11 to growth and
mechanical properties at high. temperature

(4) Small addition of Al increased growth and scaling, but the iren contalnmg from 4 to
7 per cent Al considerably resist to growth and scaling.

(5) The 5 per cent Si ironscontaining 4 per.cent Al ahd 1 pér cent Cr has greater resistance
to scahng and growth at 900°C. The growth of this iron was almost unmeasurable and its

scaling resistance at 900°C was about equivalent to that of 20 per cent Cr cast iron.

And

- its strength not only decreased but merely increased after long heating at high temperature.
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Table 1. Composition of experimental materials )
S . Analysis % o
N% Group Calculated Composition % - ‘ ,‘
: T.C. | si ] cr | Mo | Al Cu
10 Plain iron’ 3-35 | 135 — — — —
SO Al (1) 3:31 | 128 | . — — 0-85 —_
12| aloving | ST ) 3-35 | 120 | 0-78 — — —
13 Y Cr (1)-Mo (0°3) 3-33 1-31- | 076 | 0-30 — —
14 | S€T€S I Cr (1)-Al (1) 3-22 | 1-33 | 081 0-83 —
15 Cr (15-Al (1)-Mo (0-3) 3-33. |- 1-26 | 08 | 033 [ 090 —
16 Cr (1)-Al (1)-Cu-(1)- 3-27 | 121 | 079 0-79 | 1-44
20 Si (5) 2-97 | 4-88 — — — —
21 | gion Si (5)-Cr (1) 2:70 | 519 | 0-87 — — _
22 1§. Si (5)-Mo (0-3) 2:75 | 512 | — 0-31 — —
23 ! Si (5)-Cr (1)-Mo (0-3) 2-75 | 538 | 0-88 | 033 -, =
24 Series  Isj (5)-Al (1) 2-84 | 4-49 C— 1-03 | —
25 Si (5)-Al (1)-Cr (1) 2-84 | 4°48 | 0-97 — 0-98 —
26 Si (5)-Cr (1)-Cu (1) 2-98 | 509 | 073 — — 1-22
30 | High | Al (6)-Cr (1) 284 157 [0 | — | 608 | —
31 Al | Al (4)-Si (5) 2:43 | 5-51 — — | 37 |
32 | series |Al (4)-Si (5)-Cr (1) 2:45 | 591 | 0-98 — 4-13 | —
20-1 | Low Si (5) 2-07 | 5-28 — — -
32-1 | carbon | Al (4)-Si (5)-Cr (1) 1-77 | 6:28-| 0-82 — 542 | —
20-2 C Si (5) ' 2-12 | 6-03 — — — =
- 30-2 ’t ened. | Al (6)-Cr (1y 2-45 .| .2-69 -| 077 — 650 —
© 32-2 | MPRAEC-AL (4)-Si(5)-Cr (1) 248 | 442 | 0-88 — 455 | —

Mn. 0-3~0-6%, P 0'13~0-17%, S 0- 028—0- 100%
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Fig. 3 Apparatus for tensile test at high
temperature
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Table 2 Increased weight,_ growth and tensile strength.

' Increased | Linear " Tensile strength kg/mm?

IS\T% Group | gi(t)in&l:o. weight growth i g/
° . 7 mg/cmz % o oy o3 o! o'’ g’
10 Low plain iron | 427 57 32-5 7:8 | 13-9 3-3 7-1 1-7
11 alonlng Al . 465 11-2 30-2 77 11-2 2-8 5-6 1-4
12 series Cr 397 4-4 36-9 8-3 30-1 6-9 16°5 3-7
13- - Cr-Mo 389 4-1 39-7 11-6 34-9 10-1 192 | 55
14 Cr-Al - - 396 7-7 34-6 9-6 23-8 6-6 12-8 3-6
15 Cr-Al-Mo 384 4-8 42-8 13-2 32'5 9-0 17-9 5-4
16 : Gr-Al-Cu 364 4.0 31-7 8-5 19-5 -5-3 | 11-2 3-0
20 High‘ Si 363 2-4 17-8 3-1 16-5 2-8 9-4 1-6
21 S;i - S!-Cr 345 1-5 18-4 34 17-3 3-1 10-4 1-8
. 22 series S!——Mo 333 1-6 17-9 3-8 18-4 3-8 11-2 2-4
23 LR S!—CFfMO 290 1-4 18-9 4-1 19-5 4-1 12-7 2-7
24 | |SirAl | 315 24 163 | 3.4 | 142 | 28 | 89 | 18
25 ‘ S!-—Al—Cr 218 1-5 17-2 51 18-5 5-4 13-5 ° 4-0
26 Si-Cr-Cu 260 4-3 17-4 4-0 14-0 32 9-5 2-2
30 High | Al-Cr 63 2-0 329 | 104 | 300 | 96 | 273.| 87
31 . A'l Al-Sg 20 0-2 13:5 5-3 14-2 5-1 13-9 5-3
32 | series Al-Si-Cr 1-6 0 14-8 75 16-1 8-0 16-1 80
20-1 Low - Si : 422 4-6 255 11-8 22-1 10-2 11-3 5-2
32-1 | carbon | Al-Si-Cr 3-3 2-1 15-4 81 | 169 7-8 | 16-9 | 7-8
20-2 Ca Si 146 1-1 25-1 4-7 23:0 5-4 18-8 4-4
30-2 treafed Al-Cr 52 0-9 36-4 11-4 .37-°1 12-2 34-2 11-2
32—2 Al~Si—Cr 1-5 0 16-3 9-2 13-7 7-8 13-5 7-7

G Tensﬂe strength of as cast specimen tested at room temp.,

specimen tested at 800°C.,
room temp..

az; Tensile strength of specimen heated for 300h at 900°C.,
o'; Tensile strength of specimen heated for 300h at 900°C,.

a1; Tensile strength of as cast
tested at
tested at 800°C., 4'';

calculated value of ¢, considering scale loss, ¢''’; calculated value of ¢', considering scale loss.
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