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Forms of Temper Carbon (2nd Rept.)

By Eikichi Namba
Central Laboratory, Hitachi, Ltd.

Abstract

As told in the article published in the No. 3 issue, Vol. 31 of the Hitachi
Hyvoron, experiments were carried out on the thickness and the chemical compo-
sition of white cast iron (sampling frem duplex-melted iron), which would greatly
affect the form of temper carbon after graphitization.

To express quantitatively the differences among various forms of temper carbon,
such as “‘spherical”, ‘““crab-like” and ‘““sprawling”’, the writer used the ratio on
micrograph of a massed graphite to the remaming area in the minimum circle
surrounding the graphite. The ratio of area was termed in the paper the ‘‘degree
of deformation’’ of temper carbon, meaning the smaller the degree of deformation
of temper carbon the more spherical its form.

The experiments indicated ; (1) the thickness of white iron affects little on the
form of temper carbon, but if the thickness of white iron is increased, the
degree of deformation increases slightlv, (2) silicon raises the degree of
deformation, while sulphur lowers it. Carbon apparently acts like sulphur.

The influence of the form of temper carbon upon tensile test of annealed iron
was examined bv increasing the temperature of the first stage cf graphitization to
produce various forms of temper carbon. It was found that by increasing the
degree of deformation of temper carbon, the tensile strength, elongation and re-
duction of area decreas=. The studv also solved the problem regarding tensile

properties of black heart malleable cast iron due to its chemical composition.
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Fig. 1 Casting of Samples with
Various Diameters.
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Table 3 Influence of Silicon Coutent on the Deg- Table 5 Compositions of Samples wait various

ree of Deformatiou of Temper Carbon.
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Carbon Content.

C R g g SRR MR
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Table 4 Influence of Silicon Content on the Degree
of Deformation of Temper Carbon. (obtained from
the microphotographs showed by Schneidewind. )
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Table 6 Influence of Carbon Content on the Deg-
ree of Deformation of Temper Carbon.
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Table 7 Compositions of Samples with various
Carbon Content.

= No. C Si Mn S Cr
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Table 8 Effect of Sulpher Content on the Degree
of Deformation of Temper Carbon.
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Table 9 Influence of Annealing Temperature on the
Degree of Deformation of Temper Carbon.
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Fig. 31 Relation between Annealing Tem-
perature and the Degree of Defor-
mation of Temper Carbon.
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£ 10 % HERBEFECAETENRBEOBE Fig. 32 Effect of Annealing Temperature

Table 10 Effect of Annealing Temperature on on the Tensile Test of Malleable Iron.

~ the Tensile Test of Malleable Iron. 37
| , R
St Bl | MGGEIE |4t W M U B v ) e P
No. ‘ °‘C - kg/mm? % | % /zf
| | . 28 mx 8 10
950 | 30.0 7 6.8 = \\ 8
2 | /7 . 29.3 6 6.7 ¥ 26 iR N 8 U
Ty | (297 (6.5) (6.8) p "‘*3-,——,;-:?__\__‘\_.0\\ . R
1,000 e 7 . = T\ S
4 7 - 30.8 4.1 4
(4]
g | (29.9) (7.0) (5.5) 7%
20 52
5 | 1,050 26.8 | 6 8.0
o i 0 B & 60 70 80 W
PO S 1| (2?.2) (60) (6.7) 'E“ 2 B 9
7 | 1,150 | 19.5 | 2 4.1
i p 20 0 4 5 4 w33 E MREEMRCRETBIAEBE
¥ | (19.8) (3.0) (4.8) Fig. 33 Effect of Degree of Deformation
of Temper Carbon on fhe Tensile
FE3EC 5 %, Test of Malleable Iron.
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Table 11 Influence of Silicon Content on the
Tensile Test of Malleable Iron.

bt No. | ob | HEED e 0wy o
Si1-1 | 1.16 | 27.3 | 11.4 | 10.7
2 % 23.3% | 9.1 | 13.2
3 v 26.7 ‘ 1.5 | 17
N (26.8) | (10.7) ; (11.5)
Sig-1 | 1.35 | 28.4 | 85 | 1.9
2 /7 25. 7 | 1.7 10.7
3 /7 . 25.8 l 6.5 9.4
= a5 | (26.6) | (7.6) | (10.7)
Si 3-1 | 1.54 23.6 7.3 | 9.4
2| » | 26 | 80 | 6.8
3 // 24.8 6.8 | 8.1
= A | (24.0) | (7.4 (8-1)
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Table 12 Influence of Carbon Conteut on
the Tensile Test of Malleable Iron.

" | s | M| Y
No. C % = % kq,mm % %
C1 2.38 | 1.09 43.3 | 17.8 21.2
C 2 2.53 | 1.02 | 39.1 18.2 | 18.2
C 3 2.83 1.07 38.0 \ 7.6 8.6
C4 | 2.33 | 1.09 | 40.9 | 22.0 | 20.3
Cs | 251 | 1.17 | 36.2 124 | 147
Cé6 | 238 137 38.4 C12.0 | 12.3
C7 | 254 | 1.33 | 34.9 114 10.9
C 8 2.83 | 1.28 335 | 8.0 | 9.4
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Table 13 Influence of Sulphur Content on
the Tensile Test of Malleable Iron.

KB g oo WMWY M T | # Y
No. @ | kg/mm?® | % | %

s 1 0.100 ~ 40.6 | 140 | 121
S 2 0. 135 30. 9 10.8 ‘ 6.4
S3 | 0.161 37.5 | 10.8 8.5
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Table 14 Influence of Sulpher Content on the Tensile Test of Malleable Iron.

No. | C % | Si 9%  Mn 9% S e | 2B2T g % | sy 9
H 1 253 1.02 0.27 | 0.115 0.01 | 39.1 18. 2 18, 2
2 2.50 1.06 0.37 | 0.118 | 0.02 | 40.9 20. 4 20.0
3 2.54 | 1.10 0. 30 0.126 0.02 i 39. 9 16. 6 16.5
4 2.53 | 1.13 0.25 0.110 0.02 | 41.1 16.8 17.2
5 2.54 i 17 0.28 0.113 0.03 39.1 13.6 16.5
6 2,53 1.07 0.29 0.125 0.03 | 37.6 13.6 13.3
7 | 2.52 1.12 0.35 0.100 0.01 | 37.9 15.2 17.0
8 | 251 | 1.05 0.37 | 0185 | 0.02 369 10. 8 9
9 2. 55 1.04 0.37 |  0.161 0.04 | 37.5 10.6 .5
10 | 2.52 1,08 0.35 0.099 0.04 | 50,9 204 | 12.3
11 2.53 1.04 0.35 0.100 | 40. 6 14.0 | 12. 1
® B | (39.1) (15.4) | (14.4)
L 1 2,53 1.19 0. 36 5 0. 050 0.04 | 39.4 154 | 9.7
2 2.54 0.95 0.32 | 0.059 0.06 40.3 16.6 14.5
3 2.52 1.14 0.36 | 0.074 0.02 41.6 Tl 2 9.7
4 2.54 1.04 0. 32 0.074 0.04 |  38.4 14. 4 10.7
5 | 2.50 1.11 0.35 | 0.080 0.01 | 38.1 14.0 14. 4
6 9.49 1.11 0. 34 0.080 0.04 | 368 9.0 7.8
7 2.52 1.08 0. 36 0.090 0.05 | 39.7 14. 8 9.2
8 2.56 1.06 0.37 |  0.090 0.04 | 365 | 7.6 5.5
vl (388 (129 | (10.1)

S BDZ LD EMENSHRE SHIENLET LT
DX AEBRBEED S EOEINT LoTix,

BESt TR DESAS ) ) U TSI B DR A L 722
Lo LoE%
B3 LB EIREEC L. oo, Bt ging %
ﬁnm o DTEBIERCIIE RIS 2P {52 &

WRECHELTEDDDLE L

[VI] #%&

Dl Eo#EBE At 2 L RDFPH T

"ZJ:LEJD

> Do

(1) %%@Fé%@TzLumb%%ﬁfmﬁﬁﬁ

4 $BL =
ﬁ“jﬂ}u‘ 73+ ”’D%/iww’“'—“»

iR SE DT AS DFSE T, RIBEMIT B Tk TG
RO B L s LiTEmL., =

— DAL DD {6

‘o J_. _“"T)j(d\'

-t
—

I‘*——ck'@:ﬁ:

< f

SICBEEY T3 LE

(2) Si ﬁiﬁ%ﬁﬂifﬂﬁ*%ﬁmﬁbn LR DR S %
7hiT L"’“;’*ﬂ%iziﬁﬁﬂ > S B ERED L, C

:—%: f""r‘u)fﬂmr‘}ﬁ j /c:.} cin g “‘:j"‘.);":) 0
(3) EBEHMEROBE ) IET I
O OAETT 50 INHDETIREEE 75%

B TUBES Ly

(4) MEDWEHILZEHET S 70

I-'-I-\-I:'
L Wo—§ o~

(e HERTL (0OY, 2%
; ki

L —E7EERl

BE%e 1,050° LFicikd 3 = 2 FFECE .

(5) SifEZF2E, 7 =74 rCEET 2 Si g
M 5 7cDITHENN K E 0D, T EBMEE) A <
ISDTCDITPERTIN Oy o BT840 LE2 5
Nd, Ll S B2BeIE7 =54 + OUEOE D
A U 2D EOBIAS MG L, Si0, ofp X
(LD NEE LB IMT 55, St oM 76T L £
U BESEEOBBIIERE 2 T2 L2570,

(6) C Baige | XBMREVBINT 5 702 HiERES
(RO, O VRT3 %,

(7) SEXHeIT, BEMhcEEi % @%u@f*%—
B TR, BRFEOB 22 Lo THIESH, M
DAL S AT 5,

%DiﬁhxﬁmWLMﬂ$ﬁoﬁﬁmxmﬂu¢M
F4 ECIE ONZ H ST HERT R IR 'R AT D& (LI R O

2 % X ﬁ
(1) wmdk%#  HardFs. 31, (1949), 39
(2) R. Schneidewind, A. W’hlte Trans. Am.
Foundrymen’s Assoc., 41 (1933) 98.
(3) ZHHZRS . eBowz., 3 (K 15) 185,
(4) TIEAH | REEE





