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An Experimental Study on Ironmaking of the Mukaihama Iron Sand Based on the
Tatara-buki Ironmaking Process and on Casting of the Obtained Iron Bear
- A Few Findings Obtained from Creative Techno-Craft -

Yoshinari Komatsu', Shoji Goto" and Setsuo Aso’

Abstract
A small-sized “Tatara-buki” furnace was made for laboratory working. Iron sand was mined from
Mukaihama beach in the city of Akita and applied to ironmaking based on the “Tatara-buki” process. Initially, the

iron sand was washed in water and dressed magnetically to rise iron content of the sand. After that, the iron sand

was smelted by means of the “Tatara-buki” process and iron bear (Kera) with lower phosphorous and sulfur
contents was produced. The iron bear was obtained in a 26% yield. Next, the iron bear was remelted and cast into

a mold made by the investment method to make some artifacts. Finally, the optimum conditions for the

ironmaking and the cast processes were discussed in detail. A series of experiments mentioned above was

conducted as an appropriate practice on the education program “Creative Techno-Craft” for undergraduate
students in the Department of Materials Science and Engineering, Akita University.
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The Sea of Japan

Fig. 1
beach.

Mining points of iron sand in Mukaihama

Washing of the Mukaihama iron sand with

Fig. 3
water.
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Fig. 2

A bed of the Mukaihama iron sand.

WEBK F T O AR X & R & U CRE LEBRIC
Bz 2 TS oERE T~ 7.

KHETOMETE, BERrRETIZHDHEN
R ONWEET Ty 2 ONANZIEN 5% 4
DT, ERBREPHERPLHATHERD 2V IEBR
WRAOMRHERTELIHMAEZFESIT L TELE.
Bk 2O EBRFETAIMBEICSWTIRBEAEE
HLTHE (Fig. 1 28) 11V, BAIMETD
WHREL FETI2EHMERE LD EKOTRINLE &
FE L7, Fig 2 ICIERBEBICHNBREAOBEE T
ET AT, ILTFZ2BH LD
@Dk L., BETEHEN LAV ds ke
BEGEOBHLEEICOER VLT, Z0 L)
BEOGEEENPENEEZLNIKEFTILODYE
TH 723kg O ZEEL 7=,

Fie, BEOBEMRE RFZ mEEEIZEV T H%
R 2kg BB L. T RSHERERICRLET O
TWEBR L LA L TEMAOIE (/) o) 2R
SHEBLEDIZHVWOLNR I AKADORBFIZEHT S
DTHD.

EHiIZ, HELRGKFOEROBIZFHRSHOD
EAEBIILERMAEOSVWREOR L L LT, &
HRXFENO TERPIEE LoD 8L
BoO®yEN 15kg BRRUL TR L 7-.

2.2 BDHOEK

FTEM, BMLZBE&% Fig. 3IZr7-7TL51C
FESICAKBEVWEZR U Eo0ES Y RN, £
O%— B BREER L%, 400K (ZHRF L -ERt %
HAnWTHRIcHBRLE. ZO®RTSAF v I BOR
2% (HE 60mm, HE 70mm) ZBEAZHALED
OEBVTHENEZANE LZBEEITTVRESAMNE S
Wic. Fig. 4 IZZDOkRTE R L. BHDOEWBICHE
JBIZR I XDITHBERFE L THBZERbM5b.
TIRAF v IV BHRICEBAEHEALTEMALEOE,



Akita University

Fa7e o MBI HEET CRIERM RO WBE L 95 1E

Fig. 4
iron sand.

Magnetic separation of the Mukaihama
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Addition of materials
Iron sand (ron ore)
Charcoal
Lime stone (Shell)
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Olivine sand
<«<—Qil can
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of iron sand
(Removing oxygen)
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:2Fe304+002
Middle fumace—m Fe30,+CO
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Lower fumace
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C + 02 = COZ =Fe+COZ
C+ CO,=2C0 1500 K

Observation

\Steel plate

Tap hole
Steel plate
Concrete block

10 7 K
LE‘_T 500 Charcoal powder
Fig. 5  Schematic illustration of the small-sized

“Tatara-buki” furnace.
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Table 1  Chemical composition of the Mukaihama iron sand.

Chemical composition (mass%)
T.Fe | FeO | SiO, Ca Al P S Cu Ti Mg
Before Magnetic separation | 33.7 59 | 33.0 1.8 1.6 [ <01]|<01{<01]| 60 4.5
After Magnetic separation 537 | 224 6.2 0.4 12 [ <01 (| <01(|[<01( 73 1.3
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Lower furnace

Fig. 6
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Time, t / ks
Fig. 7  Change in temperature in the furnace during the Tatara-buki operation.
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Iron bear

Fig. 9
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Overview of two lumps of the iron bear (Kera) obtained in this experiment.
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Table 2 Chemical composition of the obtained iron bear (Kera).
Chemical composition (mass%)
C Si Mn P S Mg Cu Ni Sn Cr Ti Fe
4.12 | 0.01 | 0.00 | 0.134 | 0.017 | 0.00 { 0.013 | 0.050 [ 0.00 | 0.036 | 0.006 | Bal.
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Graphite

L

Fig. 10 Optical photomicrograph showing the
micro- structure of gray cast iron observed the
obtained iron bear (Kera).
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Fig. 11  Wax patterns for casting.
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, Pouring cup
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Fig. 12

Casting system for investment casting.
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Fig. 13
process.

Castings made by investment casting
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