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Alloy Steel Manufacture at Naval Arsenal of Meiji Pertod and Tatara Ironproduct

Tomomi WATANABE

Synopsis

: The traditional steel manufacturing (Tatara) of Japan which developed in the early modern times fell into the decline in the Mey1 Period On

the other hand, because 1t 1s being made by reducing 1ron sand with charcoal, the amount of phosphorus and sulfur of Tatara iron 1s low

Therefore 1t was adopted as a raw material of the alloy steel at Naval Arsenal of the Meuj latter period The purpose of the main subject 1s to

explain that process

The quality which the navy demanded was limited to the speck of the low phosphorus Then,the navy never tried to admit the cost which

corresponded with that quality The makers of Tatara won had efforts to cope with a naval requirement But, they had to give up their Tatara

business suddenly That was because naval warship manufacture stopped observing Washington disarmament treaty They advanced all to-

gether to charcoal industry after that

Key words: Tatara, steelmaking, Naval Arsenal, matenal for alloy steel, low phosphorus material
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Table 1 The amount of steelmaking at Kure Naval Arsenal

Unit__ton

Year (Meyy) | #1136 | B 87T | BIIE38F | MIT639 4 | WIlh40F | HIK41 ¢
AD 1903 1904 1905 1906 1907 1908
production 8,262 15,452 23,033 24,821 37,346 34,177
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Table 2. Sanyo ronworks “Jun-Sentetu” (pure pig tron) standard chemical composition

Unit %
Jun-Sentetu Total C S1 Mn P S Cu
Extra No 1 300< 0 70< 0 50¢ 0 025> 0015> trace
Extra No 2 u " " 0 030> 002> v
Extra No 3 " " " 0035> " "
No 1 " " " 0 040> " "
No 2 " " " 0 045> " "
No 38 " ” " 0 050> " "
<_Reference >
Swedish standard 300< 070< 030K 0 025> 0015> 0 030>
Naval standard
Nol 3 00< 0 70< 030< 0025> 0015> 0 030>
No 2 " " " " 002> "
No3 " " " 0030> 0030> 0 040>
No 4 y " " 0035> 0035> 0050>
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Table 3. The contract contents list of the Itoharas

No | Contract day | Product name | Quantity | Umt price Price Quality Notes
M 914 Meip note 4 kg ¥/ 100kg ¥ 8 Specification
(Sen Rin) P%
1 M30 10 16 EHR 12,500 1070 1,337 50 0013 > | deposit
2 M301016| T Il 37,500 1150 4,312 50 0013 > | deposit
3 M30 12 20 oz 20,000 6 50 1,300 00 —| deposit
4 M3101 14 SRR 25,000 6 50 1,625 00 0013 >
5 M3106 15 SRER 37,500 750 2,812 50 0013 >
6 M3106 15 RIT 8% 20,000 12 00 2,400 00 0013 >
7 M3106 15 Es:] 20,000 1150 2,300 00 0013 >
8 M31 10 06 AR 7,000 750 525 00 0013 >
9 M311210 BTH 19,5719 11 80 2,309 484 —
10 M3112 10 ES:] 14,000 11 30 1,582 00 —
11 M3202 19 $ER 11,050 740 817 70 002 >| notel
12 M32 04 28 T8 42,500 12 00 5,100 00 002 >| note 2
- M3207 10 B 50,950 750 3,821 25 002 >
ATH 8,000 12 00 960 00 002 >
15 M33 01 06 BT 30,570 1380 4,218 66 002 >| note?2
16 M33 02 02 FAT# 15,500 13 80 2,139 00 002 >| note2
17 M33 02 03 B8 10,000 10 50 1,050 00 002 >| note3
18 M3303 12 Ja T 88 25,000 1380 3,450 00 002 >| note 2
19 M33 08 26 [2RE:3 50,000 13 80 6,900 00 002 >| note 2
20 M34 03 05 [t 25,000 10 50 2,625 00 002 >| note3
21 M34 03 05 BT 6,250 1380 862 50 002 >| note 2
22 M34 0518 TR 37,500 13 80 5,175 00 002 >| note2
23 M34 05 18 ikl 37,500 750 2,812 50 002 >| note 3
24 M341015 AT 5,000 1500 750 00 002 >} To Saseho
25 M34 10 15 ES:] 5,000 13 00 650 00 002 >| (deposit)
_2_6_ M341111 HER 25,000 8 50 2,125 00 002 >| note3
27 T8 25,000 14 80 3,700 00 002 >| note2
28 M35 02 17 2t 30,000 11 50 3,450 00 002 >| note3
29 M3502 17 ATH 40,000 14 80 5,920 00 002 > note3
note 1 It 1s accepted to P= 0 03% The reduction rate of the price are D 6 7 % 1n case of P=0 02 ~ 0 025
and @ 13 5 % 1n case of P=0 025 ~ 0 03
note 2 It 1s accepted to P= 0 03% The reduction rate of the price are D 8% 1n case of P=0 02 ~ 0 025,
and @ 16 % 1n case of P=0 025 ~ 0 03
note 3 It1s accepted to P= 0 03% The reduction rate of the price are @O 5 % m case of P=0 02 ~ 0 025,
and @ 10 % 1n case of P=0 025 ~ 003
note 4 E # (Tama-hagane Tama-steel) ,t # (Koro-hagane, Koro-steel) ,#% 8 (Kera, bloom),

A T #& (Houtyou-Tetu, Tempered 1ron)
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Table 4. The contract contents list of the iron material sales association for the navy

No | Contract day | Product name | Quantity Unit price Price Notes
M 876 Meyt note 1 kg ¥,8% (Sen) /100kg ¥
1 |M350901 TR 200,000 14 80 29,600
| 2 | M36 06 03 L 300,000 11 50 34,500 | Total
| 8 | SRR 150,000 8 50 12,750 800,000kg
4 BT 350,000 14 80 51,800 [ ¥99,050
| 5 | M3701 06 S 140,000 11 50 16,100 | Total
6 FaTH# 100,000 1350 13,500 | 240,000kg
¥29,600
7 |M3701 06 BE 200,000 8 50 17,000
| 8 |M370221 [53:] 20,000 8 50 1,700 | Total
1 9 | FETH 127,000 13 50 17,145 | 200,000kg
10 R 53,000 11 50 6,095 | ¥24,940
11 [M3703 15 SRR 150,000 8 50 12,750
12 {M37 1003 R 180,000 8 50 15,300
13 [M37 1003 G 780,000 11 50 89,700
14 |M371120 AT # 400,000 13 50 54,000
15 [M38 04 04 LT8R 400,000 11 00 44,000
16 |M38 06 23 k] 50,000 12 50 6,250
17 |M4104 29 HH 950,000 700 66,500
18 [M45 06 20 58] 500,000 820 41,000
19 [M45 06 20 aT& 500,000 11 16 55,800

note 1 R (Koro-hagane, Koro-steel), # # (Kera, bloom),

43T # (Houtyou-Tetu, Tempered 1ron)

note 2 Quahty spescification P%=0 02> It1s accepted to P=0 03%
The reduction rate of the price are @ 5 % 1in case of P=0 02 ~ 0 025,and @ 10 % 1n case of

P=0025~ 003
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Table 5 The example of the phosphorus quantity analysis of Tatara product.

Product Manufacturer P% Source of analysis result
B 8t Houk: (Kondou) 0043|Dr Tahara
White pag iron " 0033 "
Izumo (Tanabe) 0 043 ] Osaka exposition exam report
Ak 0 150 | Hiroshima 1ron works
B 4% % 8% Houki (kondou) * 0005|Kure naval factory
Pig 1ron (low P) " * 0009 "
i * 0016 "
# Houki (Kondou) £ (Hagane) * 0014|Dr Tahara
Steel # E $fl (Tama hagane) * 0008 "
7 [ 84 (Shiro hagane) * 0011 |Osaka exposition exam report
n i #8 (Koro hagane) * 0021 "
Izumo (Tanabe) # (hagane) * 0018 "
% (Kera) Izumo (Sakura1) % (Kera) 0 040 | Osaka exposition exam report
Bloom
# §% (Nerikane) |Houki & T g (houtyou-tetu) * 0013|Dr Tahara
Temperd wron Ak " 0 081 | Hiroshima 1ron works
Houk: (Kondou) # 0 101 {Osaka exposition exam report
n " 0063 "
Izumo (Tanabe) " 0031 "
Izumo (Sakurar) 7 0060 "
Izumo (Itohara) " 0045 | Yawata Iron&Steel-
manufacturing company
Izumo (Tanabe) ” * 0019 "
" ] * 0026 "

note * marks mean the P percent to satisfy the naval standard
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