Nirayama Reverberatory furnace and its Cannon Casting

Nirayama reverberatory furnace is located at Izunokuni-city of lzu-Peninsula, Shizuoka Prefecture. Hagi reverberatory
furnace exists at Hagi-city, Yamaguchi-Prefecture, but Nirayama s one isthe only one architectures that could make cast iron
cannon. Several mysteries of the Nirayama reverberatory furnace till remain asfollows; (1) whether cast iron was melted or not,
(2) what kind of pig-iron was used, (3) whether bellows were used or not, (4) what kind of fuels were used, (5) where firebricks
were made, etc. In this Nirayama reverberatory furnace study, with melting experiment, the possibility of cannon by iron casting
was investigated, from a foundry engineering standpoint.

The following results are obtained. Firstly, & least three cannons of cast iron were manufactured. Secondly, high Silicon
contained pig-iron could not be available, so cast iron cannon manufacturing did not do well. Finally, the melting time of
reverberatory furnace, from preheating to pouring completion, was about eight hours and melting temperature was above 1633K.

Toshitake KANNO
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Table 1
(Extracts from the construction recor ds of Nirayama Rever beratory Furnace”. )

Y

6 1853 2 1855 1858
1 16 1 8 1 18
12 2 21
1854 _ 2 22 3 18 4,870kg
1 2
2 1 3
2 17 4 23
3 4 ,
3 8 8
3 16 12
3 18 3 1856 3 13
3 27 4 11 3 22
4 60 10
4 6
4 9 ,
4 17 , .
4 1857 6 1859
5 29 2 5 1 25
6 4
7 25 2 4 7 1 8 21
7 18 9
7 22 9 9 18 10 28
8 8 18 1860
8 14 18 1 7 1 5
9 17 2,270kg 3 1863 1864
1 4 1 19 2
2,660kg
12 4 18
1864
12 6 1
4500kg  ( ( 2
18
Table 2 2
(Chemical composition used for experiments?.)
C S Mn P S Ti Cu
24
(Chermical composition of Saga-han 241 Cannon) 3.22 0.69 0.27 0.27 0.13 0.01 <0.01
(Chemical composition of lower Silicon) 32 0.05 0.3 0.27 0.13 0.01 <0.01
1673K

Fe-Si, Fe-Mn

Fe-P Fe-S
V4

High purity

pigriron
4

(Observation of break surface
pattern, spark and fluidity.)

Fig.3
(Méting procedure)
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Table 3
(Mysteriesremained in Nirayama Reverberatory Furnace.)
100 9,
3.
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2 128 9
Ti S 2,
Table 4
(Méelting time of Saga-han Reverberatory Furnace)
(Preheating) (Méting start) (Beginning to melt) (Tapping start) (Pouringend)
3H 2H 2H 1H 8H
(about 3 hours) (about 2 hours) (about 2 hours) (about 2 hours) (Total 8 hours)




Table 5
(Difference of melt break surface pattern with S amount)
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( Old picture of Nirayama Rever beratory Furnacefactory group.)
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Table 6
( Guessabout the number of the cast iron Cannons made by Nirayama Reverberatory Furnace.)

18 3 ,1 18 18
1989 p.23 .3 18 , CN 3
80 4 24 , 5 80 , 24 (
)
2 (1866 14. 50. 36
1989 )
p.23 14
) 86 50
1989 p.20 | 175 5 ,
1 , 80 10 ,24 | 28
1989 p.21 2 12 12 4 28
5 ,2 18 3 18 3,
8) . 3 1863 1864 128 100
1991 p.94 , 128 , 100
14) 1967 p.67 3 1863 , 75 , 75 12
12
Table 7
( Conclusions of the mysteries remained in Nirayama Reverberatory Furnace. )
1360 ,
8H
3 , 2
Si
7) Toshio Nakano:J.JFS 72(2000)117
1) : ( ) 8) s
(1989) (1991)
2) 9 s (1997)
(1979) 10) 11
3) 12 (1986)
(1991) 11) 12
4) (1986)
(1987) 12) :
5) : (1995)
(1994) 13) s (1985)

6) Hiroshi Arai:J.JFS 76(2004)599

14) T.Kubota:Met.Technol.(Jpn.) 1967 67



