u.n.c. 669.131.8

BESHIRSRE DO R\ 3\ R T RS B Dy

Ry
< =]

Effects of Annealing Conditions on the
Size of Temper Carbon

By Eikichi Namba
Central Laboratory, Hitachi Ltd.

Abstract

In manufacturng of black heart malleable cast iron, effects of annealing time, heat-
ing rate and annealing temperature on the number and size of temper carbon were
investigated. The way to show the number and size of temper carbon was also disc-
ussed, by comparing the writer’s area method with the volume method shown by

Tammann, Scheil and Schwartz.

Nodules grow large in size as time goes on till the graphitization completes, but
their number increases mainly by the time when the first stage of graphitization
begins. Slow heating as well as high temperature annealing increases the number of

temper carbon and decrases its size. Difference of nodule distributions in irons of

differed thickness decreases by slower heating.

The reason of increasing number of

nodules by slow heating is due to, as indicated by Palmer, the temperature range at

which the birth of nuclei is very great.

two sorts of nuclei,

The author, also,

found that there are

one sort of nuclei never grows into nodules, the other does,

and it is the second reason that the latter increases as the rate of heating decreases.
It was concluded that in the comparison of number and size of temper carbon,

the area method might be admitted to use safely in stead of the troublesome volume
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Table 9. Number of Nodules per mm? in Each Sample
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BH £ | 6~5mm S~4 mm 4~~3 mm 3~2 mm 2~1 mm lmm LL'F
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H; 5 2.2 12 5.3 15 7 | 19 8. 4 20 8.9
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C, | \ 20 8.9 | 31 | 18.7 | 98 | 43.6
C; ‘ 3 1.8 0 e 4 (| ae 5.8 1B | ©F |4 1| 54
o | ' s e e 7.1 ‘ 31 | 18.7 | 78 | 347
Cs | 1B 8 3.6 14 6.2 | 14 62 | 4 | 18.2
G S 0.9 | g | 4.0 7 3.1 | 5 2.2 | g | 2.7
G | 9 4.0 17 7.6 | 16 1 | 43 19.1
I ,
O | B U 4.0 | 15 6.7 1 A R 5 7
o 4| 18 2 | 09 | 6 2.7 | BRI o S SR 8 5 -
2k * =27 = 452/302
v, 5.8 2 10.2 0.47x1.8 1.39w4.4 4.47T%7.6
Nt Sls—— e e i Aot SRR e N e P TERR
? an e Gl T : 2%0.17 2% 0.17 2%0.17
2 8.9 —82/mm?3
45, 7T % X~ =100/mm3 i
>~ 0.1 N 0.17x1.8 0.41x4.4 1.53x7.6
{ ==}, % i S Wy - 5
V== 0. 10X "ok gl e g 5.77 % 8.9 ,
—=111/mm3
¢ ey 2 B e 8 1T.8 «x 0. 17
B L T S s WT N 0.05x1.8 0.13x4.4 0.35%7.6
— 492 /mm3 T Y T 2%0.17 2%0.17
4 1.54%« 8.9 10 8.9
( =RL H 5 - =212/mms3
(V) P 9%0.17 T 2%0.17 /
BAHTFOHEL —, =0.17mm, 5 X5 THh 50 (vi) =R Hy

10
S REUE B =4 FIthHs

1.8 _
—3.38% = 18/mm3
Ng=3.38X 95 0.17 18/mm
CURANLR Y BT8R e
TR DAl AT v

S

H; A LUCEIRS,

XHIZE 3 FORE Bi~Bs 0'E 5 FoEE C
~Cy 1IZDWT, FxD N #RDHLFEIORDED IT
5o FEicD Nsg~Ny iz 0.2, 0.17, 0.13,
0.10 0.07, 0.03mm 7gZEOHEEXHFHT 2T O
HAIARENORTH S,



614 HE Fn 27 4 4 H H 574 &F i HMdE PB4

w10 & BAZAR (1mm’) Jo Bk 2 1l & HAUAEISYoEBHAFE (mm?)

Table 10. Number of Nodules per mm?3 Teble 11. Total Volume of Nodules Per
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Table 12. Relation between Area and Volume Methods for Size 2and Number of Nodules
A 2 A F o K o« 3 A b5
No. Amm? Vmms3 VIA | Nymm? | (N)¥mm3  N,/mm3 ll N, /(N )%2
H, 0.5 0.5 1.6 67.1 551 1763 3,2
H, 0.7 1.7 2.4 64.9 | 512 1407 2.8
H, 1.6 3.6 29 56. 9 421 1102 2.6
H, 2.8 5.0 1.9 42.7 287 775 | 2.7
H; 4.0 9.9 2.5 31.6 176 478 | 2.7
H, 4.3 10.0 2.3 31.5 176 456 2.6
B: | 07 1.4 2.0 | 105.3 1061 | 2563 2.4
B, | 1.0 2.0 2.0 76.5 | 681 1746 2.6
B, 1.4 3.0 | 54.7 | 405 | 1142 2.8
By 25 4.4 1.9 36.9 227 | 707 | 3.0
B; 3.0 5.5 1.8 27.5 149 517 | 3.3
Bs 4.5 11.0 2.4 19.0 118 | 263 2.2
C | 0.6 1.0 3.7 116. 4 1260 3086 2.4
G | 1.2 | 2.0 1.7 66. 2 531 1554 2.9
C. 3.9 8.5 o8 | 25.7 133 399 3.0
C; 1.6 2.8 1.8 | 58.6 457 1320 2.9
G 2.9 5.3 1.8 35.5 216 6383 3.2
C, 7.1 18.7 2.6 13.8 51 167 3.3
C; 2.4 4.5 = | 1.9, 37.8 | 238 762 3.2
G, 4.7 10.7 | 2.3 21.4 | 97 309 3.2
0 10. 0 30.0 3.0 10.3 | 33 108 3.3
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