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Conservation of the Metal ball fired by a cannon
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Abstract  We performed the conservation treatment for Bigyeokchinjeonnoe (A kind of time bomb in the Joseon
Dynasty) excavated from Hwawangsanseong Fortress in Changnyeong-gun, Gyeongsangnam-do Province. Part of
the Bigyeokchinjeonnoe has been lost; we did not restore the lost part so that one can observe the inside through it.
The results of X-ray investigation and C. T (Computed Tomography) scan proved the generation of many blowholes
around the molding line during the casting process; a hole in the casting mold to maintain inner mold during casting
was identified on the surface and traces of fortifying this part with iron plate were also identified.

The main ingredients of the blue corrosion on the surface were identified as O, Fe, P, Si and Al by SEM/EDS analysis.
The result of XRD analysis identified the blue corrosion as vivianite [Fes(POa). - 8H:20]. The metal structure clarified its
material was gray cast iron.

1 Corresponding author : The Jinju National Museum
Tel : 055)740-0665 | Fax : 055)748-6177 | E-mail : hongin@museum.go .kr
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Photo 1. Bigyeokchinjeonnoe excavation.
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Fig. 1. Byeoldaebijincheonnoe (A kind of Korean time bomb)
in the "Yongwonpilbi (A book on weaponry from the Joseon

Dynasty), .

1

werwole FAlo] A FFA Aol Y

(Bfeto] B
FaA) WS SA13H) 1R BAB o

Sl 2 BA

‘=
=, o] Bl

g Ji,‘l'

ChA] ok

Photo 2. Before treatment.
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Photo 3. Traces of the hole in the casting mold.
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Photo 4. Radiography: (a) Fragment parts (b) Whole artifact.

Table 1. Working condition for Radiography
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Perim 42.14 cr&
Area 139.3 cm
192.8 HU

Photo 5. C. T (Computed Tomography) scan (18-26).

Table 2. Working condition for C.T
Acceleration voltage Current Time Thick speed DFOV Recom type
120kV 30mA 1.3sec 5.0mm 4i 25.0 std
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Fig. 2. SEM/EDS analysis result of the corrosion on the surface (blue).
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Fig. 3. XRD analysis result of the corrosion on the surface (blue).
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Photo 7. Microstructures of gray cast iron (X 200).
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Photo 8. After the treatment: (a) Front (b) Top.
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