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Table 1 Production amount of the aluminum ingot in the world (1918-1943)".
Number of ** Number of ** Amount of production (x 1,000 t)

Country companies factories 1918 1925 1935 1943
France 2 5 12.0 20.0 218 46.5
Germany 2 5 14.1 272 70.7 203.1
UK 2 4 8.3 9.7 15.1 56.6
Switzerland 2 6 19.9 21.0 11.7 185
Norway 5 6 6.9 21.3 16.0 235
Sweden 1 1 - - 1.7 3.6
Spain 1 1 - - 1.2 0.8
Hungary 1 1 - - 0.3 9.5
Yugoslavia 1 1 - - - 2.0
Austria 2 3 - - 24 44.2
Ttaly 3 5 1.7 1.9 14.0 46.2
Europe total 22 38 62.9 104.1 154.9 454.5
USSR government 6 - - 245 62.3
USA 3 16 56.6 63.5 54.1 834.8
Canada 1 4 15.0 15.0 20.6 449.7
India 1 1 - - - 1.3
Japan 6 8 - - 27 114.1
Others* 5 6 - - - 35.6
World total 38 79 134.5 182.6 256.8 1952.3

* Others include Taiwan, Choson and Manchuria
** The numbers of companies and factories were shown as of 1943.
From “20 years history of Nippon Light Metal”
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Fig. 1 Changes in the production and consumption of the
global aluminum ingot?.
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Table 2 Japanese smelting companies in the beginning of the aluminum smelting industry? ©.

Company Sumitomo Aluminum | Nippon Denko :ﬁ::::j; Nippon Aluminum Nippon Soda Chosen Chisso Manf/?;;ight TOA}}ZI:;::[:{O
Capital (M ¥) 10 50 10 10 16 8 2 10
Foundation Date 19346 1938 1933.11 1935621 - - 1936.11.10 1937.12.23
EZ‘;‘i‘:?:;“‘Zton) 3,000 7,000 5000 6,000 3000 4000 4000 4000

initial (ton) 1,500 5,000 3,000 6,000 2,000 4,000 4,000
future (ton) 3,000 10,000 - 14,000 6,000 - 10,000
Year of Operation | 1936 1934.1 1936.1 1936.11.29 19375.1 - 1938.6

Alumma' Sulmltomo‘Cher'mcaL Yokohama Works | Iwase Works Takao Works Takaoka Works Kounan Works Fushun Works -

Production Factory | Shicama Chemical

Kind of Ore Alunite Alunite Alum Shale Bauxite Bauxite Alunite Alum Shale -
Manchuria (PRC, Manchuria (PRC,

Mine of Ore Korea, Okumesan Korea, Seizan Northeast China), | Dutch East Indies | Dutch East Indies | Korea, Kasari Northeast China) , -
Yantai Yantai, Benxi

. Sumitomo Process, Okazawa/Tanaka | Suzuku/Tanaka Dry Process Ammonium
Production . . . Sulfate Process
. Asada/Taniguchi Process Process Bayer Process Own Technology | (Soda Lime ~ -
Process of Alumina . . (Dry and Wet
Process (Koshi Process) (Riken Process) Proces)

Combined Process)

IELeCCtZOJYSlS Niihama Works Oomachi Works Iwase Works Takao Works Takaoka Works Kounan Works Fushun Works -
Electrode
. self-supply self-supply self-supply self-supply self-supply self-supply self-supply -
Production
. purchase/self-
Cryolite purchase purchase purchase self-supply self-supply self-supply -

supply

Electric Power

Shikoku Chuou
Power

private power,
Toshin Electric

Nihonkai Power,
Prefecture Power

Taiwan Power

Nippon Power

private power

Tankou Power

Added to Table 2.2 in “Aluminum Industries” by Takayuki Nakajima and Sumio Muratsu
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Table 3 Trend of the aluminum production up to 19459.
(1) Japan
Company 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 | 1945*
Nippon Light Metal - - - - - - —| 2024| 10219 16524 | 34604 | 24793 1,709
(Kanbara)
Nippon Light Metal - - - - - - ~|  217| 6880 14739| 19284 12833 200
(Niigata)
Nippon Soda - - - - 953 | 2753| 4413| 5090| 5418| 9119 10390 | 8723 349
Showa Denko (Kitagata) - - - - 166 | 5,061 765
Showa Denko (Oomachi) 19 1,002 2997| 3533| 6,168 8995| 9464 | 10,233 | 16,276 | 19,685 | 21,655 | 13,740 439
Showa Denko (Toyama)** - - 214 1187 3471 3517 3289| 3713| 3829| 5531| 5834 | 5304 987
Sumitomo Aluminum - - - 872 1066| 2494| 3113| 6971 | 11453 | 16443 | 18,668 | 15421 955
Tohoku Sinko Aluminum - - - - - - 1,379 2372| 2008| 3170| 3456| 2368 0
Total 19 1002 3211| 5592| 11,658 | 17,759 | 21,658 | 30,620 | 56,083 | 85,211 {114,057 | 88,254 | 5,404
* From April 1 to June 30.
** The production data of Nichiman Aluminum from 1935 to 1942, this company was merged with Showa Denko in 1943.
(2) Korea and Taiwan
Company 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945*
Chosen Light Metal** - - - - - 582 2266 3579 2838 382
Mitsui Light Metal *** - - - - - - - 5690 6009 328
Nipon Chisso - - - 240 1481 2538 2100 3260 4096 533
Total - - - 240 1481 3120 4366 12529 12943 1243
Nippon Aluminum - - - - - 39| 1415 3813 1638 0
(Karenkou)
Nippon Aluminum 210| 2776 4608 7661 g762| 12218 12083  10685| 7563 0
(Takao)
Total 210 2776 4608 7661 8762 12547 13498 14498 9201 0

* From April 1 to June 30.

** The production data of Chosen Riken from 1941 to 1943, this company was renamed to Chosen Light Metal in 1944.
***Toyo Light Metal became Mitsui Light Metal in 1943.

From “Aluminum Industries” by Takayuki Nakajima and Sumio Muratsu.
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Table 4 Aircraft production in World War II participating countries?.

Year Japan Germany ITtaly UK* USA USSR
1939 4,467 8,295 1,750 7,940 2,141 10,400
1940 4,768 10,826 2,723 15,049 6,019 10,600
1941 5,088 11,776 3,487 20,094 19,433 11,500
1942 8,861 15,556 2,818 23,672 47,836 25,400
1943 16,693 25,527 2,741 26,263 85,898 34,900
1944 28,180 39,807 1,043 26,461 96,318 40,200
1945 11,066 7,540 12,070 47,714 20,900
Total 79,123 119,327 14,562 131,549 305,359 153,900

* The number in 1945 is the value until September

from Central Statistical Office, “History of the Second World War United Kingdom Civil Series- Statistical Digest of the War” (London: His

Majesty’s Stationary Office, 1951), 152; Irving Briton Holly, Jr.

“United States Army in World War II Special Studies - Buying Aircrafts: Material

Procurement for the Army Air Forces” (Washington D.C.: United States Government Printing Office, 1964), 548-555; Grigori F. Krivosheev ed.,
“Soviet Casualties and Combat Losses in the Twentieth Century”, Christine Barnard tr., (London: GreenhillBooks, 1993), 244; Hans Werner
Neulen, “In the Skies of Europe - Air Forces Allied to the Luftwaffe” 1939-1945, Alex Vanags-Baginskies tr., (Wiltshire, U.K.: Crowood Press,
2000), 329-331; United States Strategic Bombing Survey, “The Japanese Aircraft Industry” (n.p.: United State Government Printing Office, 1947),

155; “Aircraft Production during World War II” MSN Encarta

<http://encarta.msn.com/media_701500594_761563737_1_1/Aircraft_Production_During_World_War_ILhtml>, accessed on Aug. 30, 2005, now closed.
ref. <https://en.m.wikipedia.org/wiki/World_War_II_aircraft_production>
http://www.nids.mod.go.jp/event/proceedings/forum/pdf/2005/forum_j2005_06.pdf
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Table 5 Comparison of the number of the military aircraft production by category between Japan and USA during World War II.

Type of Aircraft Japan ;\x{gibceerd USA é\r]gé?lbciz

Navy Type Zero Carrier Fighter 10,425 Navy F4F Wildcat 8,061

Army Type 1 Fighter Hayabusa 5,751 Navy F4U Corsair 12,571

Navy F6F Hellcat 5,200

Army P-38 Lightning 9,924

Fighter Army P-39 Airacobra 9,558

(Number produced: 5000 or more) Army P-40 Warhawk 16,802

Army P-47 Thunderbolt 15,634

Army P-51 Mustang 15,586

Others 15,091 Others 4,045

Total 31,267 Total 97,381

Navy Carrier Bomber Suisei 2,157 Navy SBC Helldiver 7,140

Attack. Bomber (Single ciei Navy SBD Dauntless 5,936

(tIEI;ll.lcrni)e;) rgroegu(celg:g 2%56%)111} E(}))Ver) Navy TBF Avenger 9.837

Others 7,669 Others 2,181

Total 9,826 Total 25,094

Army Type 97 Heavy-Bomber 2,064 Army A-20 Havov 7,385

Navy Type 1 Attack-Bomber 2416 Army B-25 Mitchell 10,000

Attack, Bomber (Twin eigines) Army B-26 Marauder 5,157

(Number produced: 2000 or over) Army A-28 Invader 2466

Others 7,235 Others 1,865

Total 11,715 Total 26,873

Army B-17 Flying Fortress 12,731

B - ) Army B-24 Liberator 19,203

?I\Iﬁl]irellrae(:r (;lil(;gl?égég? 3)000 or over) Army B-29 Superfortress 3970
Others 384 Others

Total 384 Total 35,904

Army C-45 Expeditor 4,500

c Army C-46 Commando 3,140

(aIfIi?ntbreali1 Tﬁ‘?)lguced: 2000 or over) Army C-47 Skytrain 10,048

Others 1,466 Others 1,789

Total 1,466 Total 19,477

Total 54,658 204,729

The names and producted numbers of the typical military aircraft with a certain production volume or more are shown. Any other aircrafts with low
production is included in the others. Production of the military aircraft such as reconnaissance aircraft, seaplanes, and training aircraft were omitted.
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Fig. 7 Development of casting processes?”.
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Fig. 8 Invention of the continuous casting process by Ennor in Alcoa. Schematic
diagram of the concept (1934)% (left) and the diagram of the patented
equipment (right) (1938)%”, the concept diagram is reprinted from reference
No.25 with the permission from Alcoa Technical Center.
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Fig. 9 Comparison of productivity between 2-high, 3-high and 4-high hot rolling mills®”.
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Reduction (%) 22 20 20 19 2

Fig. 10 Five stand tandem mills for the hot rolling in Trentwood and their rolling speed®” *?, left figure was reprinted with

the permission from Alcoa Technical Center.
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= | 1 < cooling
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crucible

=z surface\of == B —
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Fig. 11 Continuous casting mold for a slab and its nozzle3" .

UACJ Technical Reports, Vol.7 (1) (2020) 97



98 THNIZTAEAIE -TVaINIVPLBATATINIVET FAR) TUIZTAERORE - BRI R KRS S 5 R RRRE T -

WOBEDFEEZ T\, 194247 RBRA & HEHTNC
THEMNM L, ZodEkfEkcidyaanviy, #
VaFNVIVETT, BAY LTV I VIEAATHGE
ThHEENDLE VS 7ENH Y, Ziblinik (SKS-VI
X, Fig. 12) 258 &7z, Ziblin{#2 X 5 ESDARH
FHIiE, E 120 mm, ME400 mm, £ 2600 mm (K
80 kg) MEDDDTH - 72,
2) WMELOVLWH L OHEMEA  — X)L ¥
PODOFH L - %

W TIX19374E9 A O THFHEFHA ISV T,
Hot & KD T ARl oM A2 2175 X9 127k ->
7o FRICHIMIZPEE 2 S OEFE CTHEBRA 7V I =
ABEDOREEED 2O D LD LENI 0 -
720 B THHRIC D 72 o> TIHME O R H O FfhE A $
5T ENARURTH - 720 19384FE VLW & Hiflif #5
DFEHD Y, FREVELBM TIIVLWAENR TS &
FIWEL, 19394E8 Al & VLW IZEM 2 K50, sk
W, FEEE, $BiE, M, WRZEICBI L THAEA 21TV,
R BERODIZ3FETHEMEZIMRET LI L Lk
o720 IR EN-DRIREBOZ, NAM, LEIETO
35T, 194145 H X)) THRET FA v IZid o 720
6 HITRIVY SIZHF VT, 12HE, A4 kv i
FLUEEAT S E Lz THICN —N—2E X, 2O
WP VLW TOWME, VLW OB KE #ikiE2 & o
MBI EIT o720 1LHIZN ) —N—%58| & FiF7295
HARBEOGETT CIRET2 2L 3HLL 2
720 Wk AR 2 BT BRI KM T H ARIZHE TN
7oo 19424E9 IR EI TR & % & o 7258, Vil 2§
ZEFSPPWNTRHET TREB I N, 1993FDF,

vV
2
N\

Hollow mold
(water cooling)

L —] - Gut_ter
T (fixing)

~—r

Hollow baseplate
(water cooling)

Fig. 12 Ziiblin casting process for a billet bar 3" ®.
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Fig. 13 Front cover of the book “Letters from Berlin”*.
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Fig. 14 Sayings by Dr. Igarashi®.

1) At first, it is necessary to master the Company’s history, persons, technology
and so on entirely. It takes 4-5 years to master them. It is insufficient to learn

only from lectures in schools.

2) Industries develop only by the progress of theories and experimental
technologies in everyday. It is not correct to consider that an immature theory

as absolute.

3) Fact is important! Don’t make various quibbles. Progression and development
are generated when a new fact inconsistent with expected results is found.

4) When questions arise, it is necessary to consider in details and repeatedly why
they occur and investigate them thoroughly.

5) The theme is important. But the problem is who decides the theme.
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