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Effect of Phosphorus Content of Nanban-tetsu on Forgeability of Japanese Sword Making

Takuo SuzUKI

Synopsis : Nanban-tetsu is a steel which was imported into Japan by Portuguese or Spanish merchant ships in the end of Muromachi period

(1392-1573). The steel was produced in India and called “Wootz steel”. Nanban-tetsu steel was shaped in some forms of a gourd called

“Hyotan”, a oval called “Koban”, a square timber called “Saijo”, a semi-cylinder called “Tajo” and others. In 1613, one of the Japanese

sword smith, Echizen Yasutsugu 1, first produced a sword using Nanban-tetsu steel. Since then, many sword smiths who lived in Echizen area

(Fukui Prefecture) had used Nanban-tetsu steel as a material of Japanese swords. The steels produced using the “Nittoho-Tatara” furnace in

Shimane prefecture has been examined by forge-welding as a function of phosphor content in the steels. It is concluded that “Hyotan” shaped

Nanban-tetsu steel is not good for forging, “Saijo” shaped Nanban-tetsu steel is good for forging, “Koban”-shaped one is difficult to forge-

weld and “Tajo”-shaped one is intermediate.
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Fig. 2. Nanban-tetsu (“Koban”), oval-shaped steel.
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Fig. 3. Nanban-tetsu (“Saijo”), square timber-shaped steel.

Fig. 1. Nanban-tetsu (“Hyotan”), gourd-shaped steel.

Fig. 4. Nanban-tetsu (“Tajo”), (Section) semi cylinder-
shaped steel. .
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Table 1. Weight and measure of each Nanban-tetsu.

Kinds No. { Weight (§) | Length (mm) | Width (mm) | Thickness(mm) |
Hyotanstyle | 1 350 155 53(largest) 23(largest)
» 2 320 155 47 » ) 21( v )
n 3 326 153 50 » ) 23 0 ) |
Koban style |1 - - 32 » ) 9 n ) ‘[
Saijo style |1 - 120~390 10~12 10~12
Tajo style 1 2300 790 25(bottom) 16

Table 2. Composition of each Nanban-tetsu and Wa-tetsu.

(mass %)
No. | Kint Elements C P S Mn Si
1 Hyotanstyle 1 1.44 0.106 0.005 0.01
2 " 2 0.92 0.126 0.002 0.03
3 " 3 1.96 0.123 0.005 0.04
4 Koban style 1 1.60 0.076 0.003 0.009 0.08
5 Saijo style 1 1.58 0.011 Tr 0.017 0.016
6 ” 2 0.48 0.037 0.002 Tr 0.038
7 Tajo style 1 0.06 0.101 Tr 0.07
8 ” 2 0.01 0.012 Tr
9 " 3 0.03
10 | Tonami 11 0.011 0.006 Tr | 004
11 | Yasukuni 141 0.017 0.006 0.01 0.01
12 | Nittoho 1.23 0.030 0.004 0.01 | 0.02
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Fig. 5. The Japanese sword produced by Yasutsugu using Nanban-tetsu (1613).
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Table 3. Change of phosphorus concentration in Japanese sword forging process.

(mass %)
No. Process Material Mizuheshi | Shitagitae | Agegitae
S wordsmith (Tamahagane)
1 Sadayoshi Enomoto 0.045 0.050 0.028 0.029
(Shizuoka)
2 Kiyofusa Yamaguchi 0.045 0.056 0.033 0.029
(Iwate)
3 Tsuguhira Takahashi 0.045 0.017 0.036 0.033
(Nagano)
4 Kuniie Yoshihara 0.045 0.023 0.014 0.023
(Tokyo)
5 | Yoshiaki Adachi 0.064 0.033 0.051 0.057
(Shizuoka)
6 Yasutake Yakuwa 0.064 0.013 0.034 0.029
(Tokyo)

Mizuheshi means the first process of forging of Japanese sword.
Shitagitae means the first half of forging of Japanese sword. And Agegitae means

the latter half of the work.
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Table 4. Measurement of phosphorus concentration in Japanese sword fold forging process.

No. Material Swordsmith Times of | Judge P (mass%)
forging Initial stage Final stage
1 Kerazuku 100% Yoshito Yoshihara 4 Forging 0.072 0.044
(Tokyo) possible
Masamine Sumitani
2 4 (Ishikawa) 6 4 0.072 0.051
Chuzen Kawashima
(Shimane)
Kerazuku 16% Masamine Sumitani Forging
3 | Urazuku 356% (Ishikawa) 8 impossible 0.069
Tamahagane50%
4 | Kerazuku50% | Akitsugu Amada 4 ’ 0.096 0.076
Urazuku 50% (Niigata)
5 " Masamine Sumitani 9 ’ 0.085 0.084
(Ishikawa )
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