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Study on Carbon Pick-up in molten iron—(I)

Effect of Crystallization heat treatment of Carbon-bearing

materials on Carbon Pick-up in molten iron

Won-IIl CHO*, Jong-Nam LEE**

ABSTRACT

In order to develope domestic carburizers, the experiment was carried out by applying crystallization heat

treatment to domestic anthracites and also to foreign products to compare with domestic anthracites.

The present work was mainly concerned with the effect of their degree of crystallization of carbon-bearing

materials on carbon pick-up in molten iron. Those effects were evaluated by the measurement of density,

chemical composition, specific electric resistivity, and X-ray intensity of carbon-bearing materials.

Experimental results thus obtained were summurized as follows.

1. The degree of crystallization of domestic anthracites and foreign products was increased with increasing

heat treatment temperature.

2. The more degree of crystallization, the shorter the dissolving time of domestic anthracites in molten iron

was obtained, while that of foreign products was remained constant.

3. As the degree of crystallization of domestic anthracites and foreign products was increased, the carbon

content as well as carbon recovery in molten iron was increased.
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Table 1.
bearing materials in weight percent

chemical composition of carbon-

— ———

Composition |

] H,O{VM Ash {F C!| S
Specimen

Domestic Anthracite | 0,627|5,73(25.49]68,1|0.37
Domestic Anthracite[]| 0,01{ 3,37| 4,92/91.7[0_03
0.17]3,06| 1,22| 95,7|0,84
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Table 2 , Chemical composition of
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Table 3, Chemical composition of earbon-

bearing materials crystallized at
various temperatures_(wt %)

\. Composition
Crystallization H,OJ VMlAsh ] F C_ S
Specimen\F¢TP M\
700 C) 0.56} 1 37| 273} 704 ] 0_36
Domestic
Anthracit 900C| 0.40] 0.90| 271|711 | 035
nthracl
| ®l 1100C| 0.0¢] 0.11] 276]| 0] 0.35
I 13007C| 0.01| 0.10| 27.4| 7115 ].0.17
Domest je 700C} 001} 097| 463} 944 0,08
Anthracite 900 C| 0.02{ 1,02} 480| 942 | 0.05
| 1100 C| 0,01 0.99| 4 75| 943 ]| 0.05
I 1300C| 0.01{ 0,50 4.00] 955 0.04
700°C| 0.18] 2.13] 1.78| 9.1 | 0.87
Foreign 900C| 0.17] 1.68] 1.77] 9%6.6 | 0.88
- . 1100°C] 011 1.17| 1.85] 97.0 | 0.8
arburizer [ 400C| 0.01] 0.867| 1.90] 972 | 0.8
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Photo_ 3, X - ray diffraction patterns of
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allization temperatures (a) as
green, (b) 900°C, (e) 1300 C

AR oy T, X L e ;a2 Sty H 0 Y
B
e s P R
SR Ay B e
e el
‘... : Q’%
au

(e)

Photo 2, X - ray diffraction patterns of
domestic anthracite-] at eryst-
allization temperatures, (a) as

(b)

OO B
%maf‘ SEene

R, T
SE *3 ,qug 5
5

(b) |

I 6 2 A L0 S A e R A B B N SRR
%ﬁ%ﬁ%ﬂ f S igiets 9-&%&?{«;‘% »s-,;g?gf"gg;‘i ?ﬁ %2@&%&%3%&@%&
A S T, HELTIR LSl SRR e il n e

aﬁ%&@%%@y el . o ﬂ,?,’®g*§%f§ -%%ﬁﬁ%i%‘“%

R R AR R S el e e Sl p e e e S eie e Sl e Bl B e DR
o e

e
S @@;;g@%
LRt L

Photo 4 X ~ ray diffraction patterns of
foreign carburizer at crystalliz-
ation temperatures, (a) as green,

(b) | (b) 900 C, (¢) 1300 C




- 164 -

wwsgol 41 o) kol BT WR1)—FiH— - FHEE

o] #Ro W MAERE BES #me 2
d=265"° h‘—""--f] (002) EY Intens1ty-c- 0
she Mo e veldsdl, o] 3.1.39 &R =
AL 5 B EEEEEE Fold+s RE
RS MRS #mstd #Res H.C P, #
BEE el (002) @S Intensity 7} s§m3t 2

o BESR, AL KEMHY B LET B|ndT
EZ (002) @Y Intensity 7} #matrl: o2 ek

59 g9} —&I] Y

3t Table 4] #&HEY A7 FE gEsts 3 o
SE chartolA & gk 2S*e Jepysd, o] g
~ BE EER- 1,194 A9 —sEstgda, oat
MBI - T A 1300 CE #HSLEET A9 A
B MEHS KER{CEER 2 =275 st B\
< 2gvh ol RS REME ) B BREKel ®
Eatyl ¥rbe 28)d Aol whe] dejuAl 1 Ao
Holw | ofd BE FIS FiRol Aps A EER -
Toll4 1300 CE #5& LERET A5-9 ABEE ks
of it RELERE 74 o Bk KR o
JyE Aow BES o)

3.2 Mozl DXl RFEHMHEQA BRAEER BEQ
2B

3.2.1 mx#Y] el vl a) = 28
— KPR kel A A= HEL ke B

A Anthracite — |
E Anthracite—1]
® Foreign carburizer

~T
=
Es.
®
E
237
b
©
Q
I
14 - S —~ -9
0 Y T T v
n 700 900 1100 1300

Fig.3 . Relationship of erystallization
temperature of carbon bearing
materials to dissolving time
in molten iron,

(8)

ol el MREES Rlio] Bue Aoz £H
& Ak BEA A & M BHERMS
HiES BRE Fig, 39 veblish

o) #hsel W2l WE K- 1, [+ KAk
BET S r-E kit B BAstda, o
Al FERILEEZE AR =2 AEREE KA BEREE ]
7+ #qA Jdelge, MR- 1, EEK- [ EL
2 27 vebge 8, BALEER BEY RS &
B~ 19 A% 7t 24 vdehgen, &FR-1,
1 %Eﬁ’ﬂﬂﬁﬂ BE W& Em-2 3,1,3d4 ¢4
2] SR A FEA 2 ABE kMY AL
o= &R IEEBEEN BHRYge] —EsH vebyted,
I HEhe #EEES o]y 3t o4tz —"‘—"}R]ﬂ] 5
IR ER R = Jl2 28-S FX ¢ AR BEA
. Kayama & 12 2 ol PEms#s HAsld Fig,

4 9} 22 15 Bl A9 BaTEAE e RSy

. HP lr’l —

YodY i)Y 2
‘Interatomic energyin

graphite lattice
Fig 4 Schematic diagram of dissolving process
of graphite into high—-s molten-iron,

=d, o] =L HATY FHabE BFREH 8
%2 miEstd 2ok BRI #7245 'Y K
0] 7 5% Prism Planeo)] wolx|a, o 7 B#&
3} KEEES HAsts Basal Plane & golx|A] =

oe gB(LES ojx BAZA & HRLES HMET
£ muHe) MR AMEE Res BEEAR

3.2.2 MKE 2 REBKR =3 B8

& MEEBRAA L MRS e fiEe] Bd
o] miER- 1S 22 T3, EER- 15 NEE
mEHE el 257t 5% sl MREFH KR
EkES Bestden, 1 &Re Fig, 5o ekl

whe} 7o
Fig, 50l vehd #Rol Ba B8 RERL



FEAM34Y A335(1983,9)

GF 5 2-F 33 A

- 165-

radntiRE BE7 b4 Mimstg o, oz
BOF RS Miba jlovie 29 Figst —H g

2o B EER- o] BER- [V ABE Wby

ol wlgted muikEel WS- HA elhd A2 ke Ee
W) 3he] mik#S HmEe]l AL BhRE Y v}, Teble
Lol thepl who} o] MM Gl G459 BER
#whEel HE T+ MM vl AL A Fig, 24

.w““@' '
2.5 — -
~

~ ® §
)
2.0
B
—_ = A Anthracite — ] 1
= O Anthracite - §
EI 15 O Foreign carburizer ¥
o
g %
5 1.0 A
<
&' //
~ / }

0.t

0, 157

S v v ~— v
0 700 . 900 1100 1300

Temp, (C)
Fig 5, Effect of crystallization temperat~

ures on carbon pick-up in molten
iron,

vhebd R o]l 249 #R LB HE Eo ¥ 3y
w2 e ERAHy BEY

A, HREE BEC) = & MEAMES] REE
WS Fig, 6o Jelll =], o] &Rl d=d &
{LREE | BVt Mind5 REOKRES Hsh=
< el |

e Fig, 59 Fig.6d Jepd HRvw 3.2.,1
Al A E8E upot 2 BRI SRLES e we)

R#F#S| Basal Plane [{}¢] d- spacinge] F3t
e 458 3 nlfo] Bu, d-:spacingo] FojEA
¥ o] w2} Basal Plane {8 & 77¢] A KkHE
o] BALEKES] ¥t EHLHo] st Hells &R
n BER

Fig 52 Fig 64 & + =] ABEE ik

St Bk Tol QoA MER 2 KEEKE] ER
= b6l M ARER SR MITES 39
=& e b

N Anthracits ~ |
601 L} Anthracite - &
O Foreign carburizer
-~ 20
g 0 e
4-; o
-
N P"G*;
w
o
e
v B0
=
2 o
o A
50 /
) ye
au
4 A
’ 1)

'}f’} &/

()g : i d T T

¢ 700 900 1100 1300

Temp, (C)

oy

ures on carbon-recovery in molten
iron,

4. & 2R

T SAERS MEHEAY ERRES K 4
ste] 2580 B EERT AEE MEM R
BE sho] WET R oL 2 #Re At

1) B fmp- 1,1 2 AEE MY &R
= RALEE EEF Sobu+E mmstgdh

2) & BE Wl & RMEEE MRHEY BEh
NN pemEssRe B EEK- 1,10 dddE &
RILERIE BEV sold % Bodstgd oy, AFE In
RS Bl A BB Bkl —&std
e}

3) RERES WSS B EER- 1,194
B A BT mkEe] Hmdlg o=, 2 &8
REE 1.1%, 2,4% 2 2,55 %% 7z viebxrt

1) #HEILE BndsS RE mER- 1, 19 4
Bz mpate) RERKEE LT Ematger, 1 &



- 166~

B REOKEE 67%, 76% R 78 %T &7 VR
o},

5) 3),4) o B2V BiEE &FR- 19 A
HE it ¥ mikE 9 REMMEY =R #
LR BE7T Mg-8 ®osh gt

g2 F X &

1. R.B. Coastes: British Foundrymen, Vol. 72, 1979,
part 8 pp. 178.

2. G.E. Spangler, R. Schneidewind: Trans. AFS,
Vol. 63, 1955, pp. 533.

3.6 0FH, RIEE: &%, 34,9, 1962 ,pp 19,

4. BORMR, EERS, HGHS; 81, 37,4, 1965,

pp 42,

it St Sttt Al St S, il ool i e, Sl et el St

ol A o] kel BIg HEQL)-—FR— - FTHE

5. A. Mihajlovic, B. Marincek: Arch. Eisenhutenwes,
Vol. 44, July. 1973, pp. 507.

6. kERW : &, 37,9,1965,ppl2.

7. L. Geller, P.L. Walker: Proceedings of the 5th conf.
on carbon, Vol. 2, 1963, pp. 471.

8. S. Mizushima:
carbon, Vol. 2, 1963, pp. 439.

9. BM. French: Science, Vol. 146, 1964, pp. 917.

10. C.A. Landis: Contr. Mineral. & Petrol. Vol. 30,
1971, pp. 34. |

11. F. Neumann, H. Schenck, W. Patterson: Giesserei,
Vol. 47, Jan., 28, 1960, pp. 23.

12. N. Kayama, K. Suzuki: Report of the casting re-
search laboratory, Waseda Univ. No. 30, 1979,

pp. 61.

Proceedings of the 5-th conf. on

T Sttt S Sl Sl s Sl Sl Sl - P Sl S S

X B 8 0

O . E/AERES &Eo ®BF.

S48, Vol,23, No.8 (12~24) 1982,
O HEEWPHE(1)

548, Vol.23, No.8 (27 ~31) 1982,
o, wk|z, dlele] EFETHEMEEL.

=58 Vol.23, No.9 (1~6) 1982,
o0 Austempo] o|&} bainite BRY B i 8

S48, Vol 23, No. 9 (7 ~14) 1982,
o EESH¥YR

a8, Vol 23, No9 (17 ~21) 1982,
o Ef/&e £i&

JACT NEWS, No_.307,7 (17 ~21) 1982
©0 Vacu-Shell HFH#HERD 4o H#.

JACT NEWS, No_307,7 (25~ 27)

1982,
o JACT EEgtrIHMEREks (2)

JACT NEWS, No_307,7 {31 ~37) 1982
o HRIEEWS KHEFEB :

JACT NEWS, No_308,8 (17 ~22) 1982
o Toyoda BBH L HisMel RET®S 4%

o - A |

JAC NEWS, No_308,8 (25~ 30) 1982,

(10)

0 JACT =B TIRRREmE (3)

JACT NEWS, No,308,8 (33 ~ 38) 1982
o Cold Box ##&#<2| point,

JACT NEWS, No_309,9 (23~27)1982
o JACT XRFPILHEREPKE (4)

JACT NEWS, No,309,9 (31~40) 1982
©0 Application of the statical design of

experiments in the study of clay bo—

nded sand mixtures,

The British Founaryman, Vol.,75, Part

7 (114 ~119) 1982,

© . A Sandwich Process Using Pure Magn—
esium,
CASTINGS Vol, 28, No's 1¢e 2, (32 ~
35) 1982,

o Sand Reclamation may be Corning of
Age,
CASTINGS, Vol 28, No's 12 (36~
44) 1982,

© Covered Treatment Ladle for the
Production of Duetile lron,
CASTINGS, Vol 28, No's 3 ¢ 4 (26~
33) 1982,



