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I.  SBg@EY

Satisfactory steel was produced in airabls quantity fram low grade
ores mined locally without the assismtance of imported high grads ores,

Armor plate, gun tubes and shells wers produced in ecnsiderable
quantities. Bemsficiation by means of axtensive dressing and sintering,
followed by mixing of durdens was pructiced with judgment and care.
Close cooperntion between the blast furpaces and steel melting depart-
ments resulted in the solutiom of difficult metallurgical problems. Va-
nadizm was recovered from a special acid ccnvertsr slag. The desamd
for coke oven gas, electrioity produced from blast furmace gas, by-prod-
uots und slag is an advantage of the loestion of this plant at the
minss. The region is not as heavily industrialized as the Ruhr, from
which most of the ooking coal was obtained. The sntire works are well

designed and properly integrated. A plant layout dlagram is appended.
11. IRTRQDUCTION

The extensive properties of the Bermann Goring works consisted of
mines, blast furmaces, steel plants, and factories. This report covers
investigations of the irom are =ineg, blast furnaces, steel melting
units, rolling mills, foundry, forging plants, and shell machining
shops located in the vicirdty of Watenstedt-Salsgitter.

It was said that the preaent investment involved 1,000,000,000 R.M.
The plant was desizned by N. A. Brassert & Co., Itd., and was origimally
plammed as four separate units, only ome of which was completed.

The mines, stasl works and shops in this vicinity employed ower
35,000 perscns, of wham approximately 80 were foreignm.

The plant was considered to be of such importance that all instal-
lations were surrounded by artificial fog pots for screening against
air raids. Plak installstions weye also noted.

I11. SIGNIPICANGE OP INSTALLATION

The Paul Pleiger Works of the Hermann Goring Corparation showsed
Germany their possible independencs of foreign ores. It is desired
to emphasize the tremendous implicatiom of potential ateel productiom
from the Salzgittar ore bodies by the means employed at this plant.

The condwnaed statement of Dr. Strickrodt follows:
-9 -



During 1936-1937 the short.ge of irom and steel inm Ger-
many becams acute. Many of the smaller individually owned
plants were foreed to cloee, due to their inability to obtain
material with which to works The iron and steel which was
produced was diverted to the fabricating campanies assooiated
with the larger steel producers, During this period many of
these amallisr cancorns were foroed to become associated with
ths larger producers in order to exist. This accounts for
the rapid expansion of the Vereimigte Stahlwerke during
these ysars.

This shortage of irom and stesl was dus to the lack of
suffiolent iron ore to satisfy the desnnd, Imports could
not be incresased to meet this demand, ns the exporting ocoun
tries, particularly Sweden, preferred to oonserve their
matural resources and refussd to expart more than a limited
quantity each year.

The shortage fimmlly became so serious that hams bulld-
ing was curtailsd, due to the lack of steel beams (wood be-
irg upavelilable) and hardware., At this time the smaller
conoerns bandsd togethor ond demanded that some use be made
of the low grede cres available in Germany. Mr. Paul Flei-
geT beasme the spokesman for this group. He demanded not
only the expansion of the pig irom productiom in Germary,
but also the erection of a ateel planmt whiech would be inde-
pendent of the Western German Irom and Stsel Industry.

The steel industry of western Germany at first oppased
the plan emtirely. later they insisted that the steel
plamt should be plaoed in westemn Germany., Mr. Pleiger,
as the representative of the smaller conceraz, demended
that the plant bs located near the iron mines in the Sals-
gitter distriot. fThe goverrment agreed with the latter de-
mnd, as the quantity of coal which had to be shipped was
oonsiderably iess than the amount of iron ore required,
Direct water tremsport routes from the coal pits to the
plant were constructed to carry this traffic. The govern-
mont &lso favored the locatiom of the plant in Middle Cer
many, as this seotiom of the country had no larpge indus-
tries.

A careful study of the problem of using the ores of
the Salrgitter district indicated that a more econamiocel
opsration could be achieved by the eonstruotion of & new
plamt, which would utilize all of the by~producte, than
by adding new facilitles to existing plants. In additiom,
freight rates on finished products fram the Salrzgitter
districl to large rtesl conswming oentsrs would be muoch
lower than fram the Ruhr.

-4 -



The project is a govermment-owned corporatiom, with
only a few preferred shares owned by individuals or pri-
vutes concerns, The opposition to the project was so

t thut it was believed to be necessary tc protect it
py a well-known name. Therefore, the name of Hermann
Goring wua selscted. Goring at this time was at the
rand of the govermmsmnt departmemt whioh spcnsored the pro-
Ject.

The present management of the company is of the o-
pinion that this plant will be required for the rebuild-
ing of Cermany and that it can compete ecomamically with
othar Germun plants under the conditions which will pre—
vuil after the war, This bellef is based upon the facts
thot this plant ias close to the towns of Magdeburg,
Brunswick and Hammower, all of which will required steel
for rebuilding purposes, and that all of German will be
more dependent upon German ores than they were befare
the war.

Ancther factor which will aid 1n econcmleal coperation
{s the sale af by-products. This plant is, in faect, the
primary supplier of gaa and electrical emsrgy to all of
the central and northern parts of Germany.

Moat of the dlast furmaoe slag produced is an excel-
lent source of building materinl for roads and buildings.
Prosedurss have already been developed for using this ma-
terinl in building bricks. Material of this type, plus
constructional steel products, will be ell that Germany
will have for the reconstructiom program, as It 1s easti-~
mated that during the war, encugh wood was ocut to put
the nation 50 years behind in its reforestation program.

Intsrrogation of Reiech offici.ls will confimm or deny the above
statement 2nd may further resolve other reasons for this imstalla-
tion.

IV. ONNFL LRY

Dr. Georg Striokrodt, Acting General Manager and formerly legal
Advisor and Manager of Utilitiea

Mr. Josef Wurm, Acting Asst. Gensral Mansger, farmerly Chief
¥aintenancs Enginesr and Supt. of Shell Production

Dr. Bduard Schiegries, Supt. of Blust Purnaces and Ore Prepara-
tion

Dr. Konred Hofwann, Supt. of Steel Melting

Mr., Heinrich Schmieding, Acting Supt. of Rolling Mills

Ur. Erich Sehulte, Asst. Acting Supt. of Rolling Mills

_5_



Dr. Xonrad Riedel, Acting Research Director
Mr. Brodac, GCepeml Foremen of Foundry
Dr, Heinrich eyer, Acting Mining Tngineer

\ SORNEL AY LE

Mr. Paul Pleiger, President of Hermarm Goring
Dr. Fheinlander, Works Manager

Dr. Paul Schiegriea, Supt. of Foundry

Dr. Wesseling, Supt. of Rolling Mills

Mr. Ackert, Supt. of Ore Preparation

Dr. Peetz, Head of Research Departmsnt

Dr. Pranz Beckenhauer, Mins Manager

VI. MINDG

Iron ores for use in the Reichwerke Hermamn Goring were cbtaimed
from the mines of a subsidiary company - "Erzbergbou Salzgitter,
Gom b H."

During the war the nine manager was Dr. Pran: Beokenhauer, as-
sisted by Dr. Beinrich Meyer. Dr. Beckephauer was under military ar-
rest and the mines were in the charge of Dr. Meyer. The mine admin-
istyation offices were in Ringslheim Castls.

Eight mines operated durins 1944 are listed below. Severzal
others werse being developed.

Salegitter Aresa:
1. Pinkenkuhls at Salzgitter
2, Georg/itter nt Gitter
3. Haverlahwiose No. 1 at Gebhardshagen
4, Baverlahwiese No. 2 at Gebhardshagen-lichtenberg
S. Haverlahwiese open cut at Gebhardshagen
6. Rannoverschs Treus at Engerode-Calbecht
7. Worthlah/Chlendorf at Flachstockhels

Paj‘..naa Ares:
Poine 1/I1 at Vohrim near Peins

Before the war these mines produced about 2C,000 metric toms e
day, of which about 6,000 tone were shipped out of the distriet, Max-
imum production was obtained in June 1940, when 30,000 metric tons per
day were minsd. The mines were equipped to produs 40,000 tons per
‘-ﬂy.

Durimg the war, ore containing 304 Pe and 23 540, was sold for
6 R.M. per tan. The campany was allowed 30 pf. for ea additional
ome per cent of iron and wes penalized 30 pf. for sach percent below
30, For each peroent of Si0; above 25 the campany was penalized 15 pf.,
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and aimdlarly for each peroent leas than 25 it was granted an addit-
ioml 15 pf.

Two differsnt typss of ore were mined, the high silioom ores of
salrgitter and the high lime ores of Peine. The Peins ores though
low in iron, wore desired because of their eelf-fluxing properties

and their mangansse content, which ranges fram 2 to 4. Quantits-
tively, the Peine ore is very minor ecampared to the silicecus ores.
Averzge analyses are given below:

1. A camposite sample dried at 100°C {from Hamnoversche Treus,
Haverlahwieas, Pinkenkuhls, Worthlah, and Georg):
2, Ore from Bnlten (Peine):

Fo ¥n P  Si0; Alp0y a0 N0 YV S A
1. 30.5 0.15 0.5 25.5 9.4° 4. 2.0 0.10 0.30 0.06

2. 22.73.70 0.8 7.6 1.7 24.0 2.5 0.03 0.20 Trace

In March 1945, 6750 persons wore employed at the mines, of whom
790 were prisomers of war, and 223C were foreign laborers,

Ore regerves are estimated by the oampany engineers to be adout
2 billion tons. This seems to be a reasommbly conservative figure
from the preoperties wisited and the records examined. Ir the western
part of the area near Haverlauhwisse a drill hols 1100 meters deep is
roported to have cut about 40 meters of ore averuging 4%, Pe. This
is the best ore found in the distriet, although it has not yet been
opened. The Salzgitter ores contaln an average of about O.l}-’ Vanadi-
um. These ores have higher Vamadium content than any other damestic
oI'SB.

The ores consist of oolitio limonite (brown hematite} of Creta-
cecus age, which are found in a bed unconformably owverlying high
alumina Jurassic shales. The hanging wall is generally ecalcarecus
shale., The maximon thlokneas of the ore bed 1s 120 meters at Haver—
lahwiese, but this width is exoceptional and widths of %0 to 50 meters
are considered to be good.

Much of the ore 1s on the steeply dipping flanks of salt dames,
and in places salt water is a serious problem. In genmeral, though,
water is not exceasive,

Mining methods vary according to thes types and physical com-
ditions of the ores. Block caving is used at Finkenkuhle, sub-level
slioing at Haverlrhwiess, and, wnere salt water is enoccwrtered, the
etopes may be baock-filled.

Rear-surface oros are safter and are more easily mined than
those in depth, but the average grades are about the same. During
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the first few years pnrface orss were the anes principelly mined, and
they still furnish a large proportion of the total. They are gradu-
ally being superoeded by underground ores.

Mining machinery is modern and adequate. Part of it was brought
in fram the United States just before the war.

s

VII. RAW MATERIALD

A. Ore Prepemticn

Salzgitter ores of low iran and high silica content require
bemeficiation for the successful smelting of pig iron. When loosely
agzlamerated, the irom rich oolitic portion was separated by washing.
The harder ores were crushed, screened, reduced to Fes0, in lurgi
kilne, magnetically separated, and gintered. The nouz timntely com
bined ores were reduced in Remn furmaces. A flow sheet of the ore
dressing plant is appendsd.

l. Washing Plant: A washing plant was operated at Hamover-
sche Trews No. 9 mine, where the are is amenable to this process and
sufficient watar 1s available. The fine grained silicecus particles
were washed away fram the oolites, Because of a stated artifiotally
high freight rate differential on washed ore, washing was used less
extensively than its technological value seemed to Justify.

2. Crushing, soreening and sampling: Ore was brought from
the mines in special dump cars, mostly of 50-tons, with the newer
models of 75 toms, oapacity, The cars were bodily tilted by looamo-
tive eontrol. The contents were dumped into ore bins. Ore was fed
froa six chutes to six heavy roll typs crushers, whioh erushed to »
maximm size of approximately 6 inches, and had e oapacity of 50C
tons per hour each, The ore was further orushed to 2 inch maximm
aizs in 12 similar roll orushers and was then screenod. The crushed
ore was dslivered by oonveyor belt through an autametic sampling
building to the ore bed. Frequent analyses of those semples main-
tained excellent oontrol.

3, Ore beds and storage: The ore beds consirsted of eight
large bays for storage of orushed ore and pyrite residues purchased
from & nearby chemical plant. Handling facilities provided for move-
pent of matsrial in any desired direction by mechanlcal means. Self-
loading ond distributing machines, aimilar to those used in the lake
Supericr area, were installed.

4., lurgl Prooess ond Magnetle Separatian: The lungl pro-
cess was designed to convert ore from mzooa to Pe 04 by & roasting
process, after which the magnetic Fes04 © 14 be separated from scme
of the gangus. Aaketchofﬂwlurg;rctatingtuber\moeieap-
pended.

-8 -




Ore fram the beds was transported to the Lurgi ovens by rube
ber belt conveyor. Crushed ore, not less than J{& inch in size, was
charged into 8 rotary kilns, each approximately 165 ft. longby 12 ft.
in diameter and tilted at an angle of 5° Blast furnmace gas was mixed
with air and blown in the oven at 200 mm. pressure through sixteen
mixer ports, regularly spaced around the oven periphery. The upper
end of the kiln was reduced in diameter by an immer cellar, which per-
mitted the inlet of the ore. The speed of the gases discharging at
this paint was thus increased fram 2 to 3 meters per second to 12 to
13 meters per secord. Comsequently, the finks, to the extent of 25
of the charge, were carried through the gas discharge, Gravity dust
catchers collected and returned to the furnace 17 of fines, The re-
mining 8% passed through electrolytic separators (75,000 v.), Half
of this produoct fourd sale as a pigment. The balance of the fines of
low iren ecomtent was waste. It was belioved by Dr. Schiegries that
the design of thess furnaces should be modified. A eonical rather
than oylindrieal furnace could be built in such a mammer that gases
would leave the larger end of the furnace and would have littls or
no acceleration. Consequently, they would carry lesa fines,

These furnaces operated J00° to 800°C. Excellsnt comtrol
was maintained and recorded by means of 11 themmoecouples, the leads
of which operated on contact slip bandas to potentiameters, and auto-
matic carbon diaxide determimations. Temperature was adjusted and
said to be held within 5°C. of that desired by adjustments which were

based upon exhaust gas analyses.

) The lining of these furnaces was made of pressed 8" x 8" x
17 ¥ chamotte brick., These furnAtes, which had been in use for five
years, were still operating with the original linings. A particle
pesssd through these furnaces in 3 hours, The furnaces revolved
twice per minute, FEach handled 800 tons of ore a day.

The produet was delivered by conveyor belts to primary and
sscondary crushers, one of each for each kiln, and then magnetically
separated,

Se ing, sintering and experimental calcining: Ores
crushed finer than 1/8", Lurgi concentrate, wet concentrate, lime,
and coke were mixed and then sintered on 8 Dwight~Lloyd bands, The
sintering machines had a sucking surface of 2.5 meters x 45 meters
with a bed 250 mm thicks There were 2 buildings each housing 4 ma-
chines, and each machine had a ecapacity of 1500 tons daily. The re-
sulting fines were returned to the pre-mixing bins. Groups of two
machines operated with one stack. It was said that mixtures eemtain-
ing more than SOf lurgi concentrate, because of the residual magne-
tism of this material, made too campact a mass for satisfactory sin-

tering.
An interesting development was the experimental bonding of
-9 -



the Lurgi conoentrute with lime water throuch which was pessed carbon
dioxide in the form of exhhust gas, This developwent provided lime and
iron ecncentrate in a ussble state at a cost of C.4 R.M. per tom. The
oost of sintering was sald to be 2.5 R.M. per ton.

B. lamestone Kilns

T™ere were 4 vertical limestone kilns, % of which had been
operated, During part of 1944 only 2 wore required. Each kiln pro-
duoed 1% tons per day of burned lime, 125 tona of which were suitable
for use in the convertors. The balnnce of fine lims was scld.

| The stone comtalned only Z» magnesium carbonate and loss
than 1.5 silica. Dr. Hofmann paid close attention to the quality of
his burned lime, insisting that it >~ thorouzhly burned and of high
purity. The fuel used was dssulphurired blust furnace ras preheated
in recuperators to 230°C. A crass-sectionsl drawins of the kiln 1s
appended.

C. Rerm Procesa

Irom ore in which the iron exigted as iron silicate (Glau-
conite, stc.) wes crushed and recrushed in roll crusters, and
screensd. The fines, of 3 mm. maximum, were canveyed by belts to
Rerm kilns of which three had been constructed, but only two oper-
ated. These eylindrical furmsoes had an inside dlameter of approxis
mtsly 10 £t. and were about 220 ft. long. They were inclined leoss
than 5° from the horizomtal and rotuted 4 times every minute, passing
a partiels through the furmace in 8 hours. Fach furmmoe produced 150
tons per day.

The kilns were lined with Silesian scliisti, which lasted
only 3 to 4 momths. Dr. Schisgries bollevsd that it would be advan-
tageous to line the exit end with hematite und walsr cool this por-
tiom of the furmace wall. Chrome brick had not been tried in the
Rerm furmsces because of its unsatisfactory perform:noe in the lurgi
operations. The exit end of the furnace wus restricted to a diameter
of approximately 5 ft. Most serious wear wus szid to be on the walls
of the furnace in the last 5C fit. and not on the shoulder.

sufficient heat for reducing and melting the iron wes ob-
tained by firing powdered coal through the luppen discht.rge end of
the furnace. This process did not melt the gungue, dut by melting
the iron achisved a viacous fl » masd. It was believed that
1100° to 1200°C. was required, depending upon the ore. Higher tee-
peretures would have shortensd the life of ihe linirg.

A modification over the Yrupp-Borbeck process was the ar-
rangewent of discharging on to a stesl plate comveyor before spray-
ing with water.

- 1C -



The resulting luppen wus crushed and ma;metieally separatad,

This process rocoversd 8% of the charged iron when using
Sairxgitter ores, and the luppen contained 927 Pe,

Pronkenstein ores were used for the recovery of mickel ircn.

Amalyses of this luppen showed: Elament Percemt
Saaple a. Coarse material )ys 7.08
P 0.71

M Trace

Pine matarial ™ 1.48

P 0.63

Mn C.148
Sample d. Coarse material .. | 6.6
P 0.20

Mn Trace

Pine material .1 4.64

P 0.29

¥n 0.23

The cost of this operation was sald tov be 90 to 100 R.M.

per ton of iron., Dr. Schiegries stated that this proosss was an ex-
cellent means of bemeficlating finely oonglumerated higsh silicate ores '
but because of its high cost, oould be applied only when sufficient al-
loy oontent was recovered. The substance of this statement is evident
when it is considered that mild asteel billets with no alloy comtent
sold for 121 R.M. per tom. Dr. Schisgries stated that Krupp had adver-
tised this process as boneficial in the recovery of titanium and molyb-
demm.

Dr. Schiogries belisved that he could develop much cheaper
reduction in a short, wide diameter, vertical stack, fired with blast
furmos zZas.

VI1I.QOKE ONERS AN BY-PRODUCTS

The ooke oven plant consisted of & batteries, each containing 55
ovens. FPraotically all of the coke oven gas wes maleabls, ardit was
planned to incrense the squipment to 8 batteries.

Contracts were let to four different builders of coke ovens be-
cauge of the speed with which it was desired %o camplets the planmt.
There were, therefors, four slightly different systems in operatiom,
all of which wore said to be perfaming satisfactorily.
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The plant conmmed appruxammtsly 10,000 metric tons of ococal per
day, of whieh 8,000 tons were used in t}.e caoke plant amd 2,000 tona
in the power house. PFPrior to the war, it was planned to use coal
only fram the Ruhr distriet brought in by watsr tramsport. Special
ounals were oconstructed for this purpose. The unloeding facilities
and ccal storage yard wers exceptiamally good. During the war, it
wus necessary to obtain up to 404 of their cosl from Silesia. As
this was inferlor for coking it war mixed with coal from the Ruhr.
In addition, locul brown cou=l wes used in the power-house ¢to comr
soerve the better grudes for coklmg purposes.

The coal was carried from the yurd to the pulverirzers and thence
to other storapge hoppers by elsctrically operauted comveyors, Anothar
sot of elsotrically oontrolled and oporuted oomveyors carried pul-
verized conl to the mixing units and coke ovens. Any desired mix-
tare of the vuriocus pulverized grades oould be obtained by changing
a few levers on the eentral cantrol pansl.

The by-products recoverod, and the methods of recovery, were
camparable to those in use in other lurye coke producing planta. The
by-products ocbtained were crecscte, phenol, carbolic acid, ammcnla
{used for muniti-ns and fertilizer , sulphur (also used to prepare
carban disulphide , and residurl tar products, one nown as "Cumar-
on Harz®, which was sold as a substitute for tin for lininy cans.
The tar product rosidue was used in the plant as an infot mold waah.
Mothane was also collected .nd converted to methyl alechol. Alr-
craft gascline wes refined fram orude benzol.

The perscmnel interviewsd stuted thut the only manner in whizh
ths by-products prooesses differed from those in use in other coun
tries was that this pl.nt oper: ted the fractianating towers at
higher pressures {2C atimospheres} and endeavorsd to obtain more
fractions than other planta.

IX. PUEDEN MIXIFG

Mequate provision was said to have been made for the tharough
mixing of the materinrls camprising the blast furnece burden. Dr.
SchiegTies believed that this pre-mixing succeeded in maintaining
unifors operction of hia bl-st furnuces,

X.  DBLAST PURNAGES

It was planned to build 32 blast furnaoces in 4 groups of
elght. The first group amd two furmuoces of the second group had
been completed. These furn:ces were of lutest design. DTach was
capable of producing 450 to 55C tons of pig irom per day when
heavily burdened with the high gnncue Sulzgittsr ares bemeficlated
up to 4Z% iran.

..12_



It was believed by Dr. Schiegries that & muxismm production of
650 tons could be reached on the larger Zumuoes when cpsrating on
ideal burdens of ccngla*bo],y prepared Salegitter ores. The temperaturs
of the blast was 650°C. and the pressure ome atmosphere. Volume of
air blown was 80,000 to 10C,00C cubic meters per hour in the larper
furnaces and Z0,000 cubic moters in the amaller. The diameter of the
furnaces was 6,5 meters and 6.0 meters ut the bosh, and the heizht
was 27 meters, Two Dorr thicksners were employed for four furnaces,
fhere were elsctrolytic dust catchers.

A diagma of a now turbo-blower driven by blast furnace gra is
appended, This unit was in the finsl stege of campletiom.

The larpe alag volume fournd sale as & bullding material, awme
of it having been made Into blocks und bricks, und much of it hnving
been used in road canstructionm.

Two types of irom wore made:

CA0t0S10p € Ma S1 S PV As* Ot

710 .9 9.0 .30 L,00 .250 1.7 .® .13 .12
1.0 to 1.1 3.2 1.80 .80 .050 1.9 .26 .11 .13

TT ¢ Residual for December 1943,

The mjority of the irom produced was of the lower mnnganese type.
One production plan oonsisted of a e-mbination of six furnaces operat-

ing on the lower mangunese, one on the more basie higher mangunese bur-
den, and one making vanadium rich iron. DPeine (Bultener) orss and
open-hearth slag yielded most of the mangamese of the mors basic type.
this higher manganese iron did not require desulphurization with soda
ash, thus avoiding loss of mangansse.

It was said that ccke oconsumption in the blast furnaces, not
including coke for sintering, was as follows:

Copdition of Percontage Coke ocneumption in
ferrous portion Fe blast furmace. Kg. per
of burden wetric ton of iron
Righ % of raw Salagitter ores 29 ' 1300/1350

Salrgittsr ores bemeficlatod
and sintered 42 109C/1150

- 13 -
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It was said that earlier operations, with less basic burdens of emr
tirely undressed Salzgltter crez, consumed 18CC to 20CC Kg. of coke

per ton of iron. Irom produced under such low dasicity was too high

in sulphur (.5C to 1.0CY) cantent and too low in manganese (under .207).
Dr. Sahiegries recognized the necessity of bensficiation by classifi-
caticn, sintering snd complete mixing of his burden.

Aversge burdsn data for December 1943 production is appended.

Ons furmace was burdened with Thawas slag and dust for the pro-
duction of wanadium rich iron.

XI. U JATION A o1 B

The high manganese iron wae not desulphurized before adding 1t
to the mixers. The lower manganese iron of .250% sulphur wes treated
with sodiwe carbonute and the slag removed before addition to the
mixer. The cambined iron in the mixer was snid to average:

C - thﬁ
m - 0.80%
s4 -  0.80
S - Ca 2450
P - L0k

This mixed iron was egain tresated before charging in the camr
verters. After this further treatment the averasge amlysis was re—
ported to be:

- 0.04:
- LI

This double process was not emtirely satisfuctory as there was not
enoush agitation in the ladle during ocasting. The desulphurization
at this point was very inefficient us the sulphur was reduced from
0.29. to C.147. Soda ash in powdersd form was used excluaiwvsly for

this treatment.

g W (o]
‘2§
o
-
~J
L

The dssulphuriration trestwsnt just prior to placing the irom in
the convertsr was oarried out with a mixture of 2 parts soda ash and
1 part lime. The mixture produced u more viscous slag than soda osh
aloms. Thir more v.scous slay rises slowly in the ladle and thus was
considered to be more efficient than plain soda ash. In this socand
treatasnt the sulphur was reduced fram C.147 to 0.04%,

The results obtained on some experimental treatmerts with scda

_1‘:.—
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ash - lime briquottas were so satisfactory thet a briquetting pleat
was being installed. For this pructice soda ash-lime briquettes were
prepared in two roll-briquetting mechines. These briquettss were ap-
proximately 3" x 1" x 2%,

It was 8214 by Dr. Hofwamn th.t when these briquettes are used
only one desulphurising treatment would he required. The lass bhasic
iron was collected at the blast furnace in a large ladls and then
poured into ancther ladle contalning the sods ash-lime briquettes.
his treatment was very efficient. The sulphur was reduced from 0.2%
to 0,04,, maximm. Only 6 Kg. of briquettes per ton or irom wers re-
quired in this process.

Iron with & sulphur content of 0.0%. was considered to be satis-
factory as apyraximatsly 0.012% wus removed in ths ccuverter.

There werc three mixers each with a capacity of 1200 tons.

XII. STEEL MARLG
A+ Thomps

There were six basio converters, said to be the larpest in
the world, with an average capacity of 50 tons sach and maximm ca-
pa~ity of 63 tons. The lower part of the comverter was hemispherieal.
The addition of burned lime averaged 13.0¢. Blowing required 12 to
16 mimutes acoording to the age of the converter lining amd the con-
sequent alze of the oharge.

Several grudes of steel were produced, Additioms of dasic
iron remslted in the thres cupolas were used for the medium and hard
grades. Most of the recent production was killed atsel for bombs
and shells., Thers was also s production of low mitrogen, low
phosphorus and low sulphur steel for welding rods. Low metalloedd
steal for sharging eleotrio and acid open~hearths was also produced
(P‘.015 mx., and S - 0015 @ax.}. All steels were fully blown to
+02 to .03 carbom oomtent. Canverter stesl was all top poured in
the moulds.

Shell stesels were produced in the converters to the following
amalyses: The old anmalysis for all calibers up to 15 ca. wers pro-
duced to Krieglist Mumber Th 65.

c Mn P s 54
e55/s70 +50/.80 120 <060  .20/.50

New amnlysis spscifications were lssued sarly in 1943 as fol-
lows:

- 15



Erieglist Caliber C Mn r S sS4
No.

T™h 35 8.8 cm. .30/.43 .35/.50 090 .06C 015
™ 40 10.5 CiMe .35/.% .35/.50 o120 .O(DC 015
Th 40 15 cam. »B/.52  35/.50 120 .060 W15/.40
T™h 40 12,8 em

{Flak) .45/.50 .50/.60 .120 060 «15/.40
™ 65 8.8 * 55/.65  .45/.65 120 +060 «15/.40
St C 25.61 Bombs L09/.15  .30/.90 J06C/.CT0 WO 35
St C 35.61 " 227,32 J3C/.50 070 » 000 50

Steel to all specificuticns wia poured in both open tcp und hot top
molds. Top discards on open top and hot top muterial were the somo,

On materinl over .40 carbon, the top Ji was scrapped and the next 107,
was cropped as a gafety cut. The 10" cut was usuully scrapped unless
orders were av-ilable for low grude ridils, the chemistry baing too

high to pess a bend test on concrste bar. With a caurbon content of
under .40, the top 5. wus scrupped amd the z:lety cut of 10" wes rolled
{nto concrete bar. Muterinl wu: poured cold tu minimize pipe and ex-
cess sosregation,

“hen hot toppod stecl wos used, two types of molds und hot tops
were employed. The bir-end down mold had a cast met~1 hot top with
& brick lining. The big end up mold hud an inteyrsal hot top which
was also brick lined.

Phosphorus wue 82id to average 060/ and tail-end ingots occa-
sionally were diverted to mine rmils because of a pr:oephorua rever-
sion,

It i= estimuted that 15,00L tons of ingots would be required to
supply their own shell foruing rlunts,  Accurate firures wore produced
proving thut un avern;e stesl Ligot production of 28,000 tons was main-
tained during 1944, This represented about 4% of the tolal Bessemor
ingot production.

The quality of the Thomas steel wus scid to be good, us cbserved
in rolling, despite lower th'n norm:l mng mwse in both iron and
steel and o high arsenic content of .14 in the finisted product. Dr.
Hofmann attributed this succeza 1o the akill of hie blowsrs -nd his
®xoellent lime, which was thoroughly burmed in vertical kilns with de-
sulphurized blust furnice gns prehested in recuperutors to 23CYC. Re-
8idual vancdium was said io be JCF..

The production of Thamus sieel of low nitroven content (.OC8%),
by a double blowing process, wes claiwed to be inventied und developed
in thia plant. It wus aleo cliimed thut the production of mlloy
8teels by mixing elsctric furnace steel and Thom:s steel in the rstioc
of 1 40 3 in the l.dle wus staltod by this caepusys The steel pro-
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duced by mixing was auid to be surprisingly clean. This prooess was
considersd by the men interviewed to be xn excellent source of cheap
alloy stsel, althowh requiring a greut deul of carv, sspeciclly in the

blowing operation.

Dr. Hofmann believed that much. of the current trend towards ni-
trogen ocontrol in Germany was the result of & 'atyle' sstablished by
Dr. Ficholz of August Thyssen, at Hambomm. Dr. Hofmann was familinr
with the nitragen content of his ineoming irom (.010 to ,0174). Dr.
Hofmann did not follow the Thysaen tremds. He did not enrich his
blist with oxygen and did not use sodlum earbonsts in hls tlows. He
did add 3 to 4. of oteel scrap, amd considered as much as 104 to comr
trol the temperature, which was relatiwvely low. The early slug was
decanted ond a reiutively low height of metsl was used. The methods
employed by their chemists for the repid determinatian of nitrogen
in iron and steel are attached.

Extensions were built to the nearly spherical converters, making
them scanewhat pear-shaped, When queatianed regarding the desigm, Dr.
Hofmann stated his definite preference for converters of 35 to 40
tons capacity of the conventionnl aquare bottam shrpe.

B. Qpen Hearth

Three tilting bdasic upen-hearths were installed adjacent
tc and in line with the & eonverters. These opemrheoarths were de-
el med for 120 tons, but becauas of the bath area of 59 square metars
they were regularly charged with 160 tons.

orﬂ It wes the usual practice to charge only 10% iron, except
ccoasionfilly up to 20 irun was charged. Carbon was obtained regu-
larly through the churging of coul and someties charcoal,

Chramimm was recovered fram scrap. In 1543 ome of the open-
henrthe waa convorted to agid pructice, By this change, 80L of the
+9(% chramiuwm charped wns recovered. By the end of 1943 the shartage
of mangunese had became so critieal that this furnace was again mide
basic. Charges high in silicon were then mslted, using high silicon
serap when available. No lime was charged. Burned lime was added
sparingly maintaining a slag just slizhtly busic. It was said that
with this practice 80} of the chramium wus recovered with such less
losa of mangunese. This sls;, being hishly reflective, caused es-
tremey short roof life.

The opem-hearth shop produced 4,00C tons per month of ar-
mor plite ingots. The lateat pimetice, consicting of mixing dasie
operr-hearth stecy. with alloy rich slectric stesl, gave pood results
a8 Judired by thip relativsly heavy production of armor plate ingots.
Por the last 6 months of operation, ingots, snd befare that alabs
afid ingots, were shipped to the Hermann Goring plant ot Linz, Austria,
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for rolling and fabrieation. This tomnsge, togeiher with approximately
6,000 tons, stated to be produced at Linz, was probably Germany's larg-
est source of rolled armor plate, Specifications follow:

C Mo P S ™S Si C V Mo M

Barly Typee 37 460 .03- .03 .05 420 1.2 .15 - 1.
4T 050 5 6 $ed

" a2 L300 " v 35 20 - L0 -
‘43 % -:-58 2.4 .30

» LJ L‘.& &Q-Q LJ " " _..29 o830 .25 .I.J_'i -
54 1,10 .80 1,10 .25

Recent Types |

/50 m. 41 40 C % n w5 a5 - -
.49 B0 .05 P

/0 m. 41 60 v v I S T
+49 1,00 1.05

55/80 mm, 281 480 4030 .030 .050 _,T5* ,90 - - -
49 1,20 1.05 1.20

-—- 240 . " " .70 L10.20 & -
47 1.0 00 1.40 .15

1.
* Silicon later reduced to .50 - .80%.

Approximately 1,000 tons of armor plate ingots were in stock.
The surface appearance of these ingots wans excellent, There were two
sizes, 3 tons and 4f tons. A drawing of the mold for the 4 ton ingot
is appended. Molds for armor plate were hand sprayed with the tar re-
maining from the distillation of 'Cumaron Harz'. Thig tar was said to
be fluid from 200° to 800°C. and was eaid to be effective in prevent-
ing surface defecta,

Ce ~ Electric furnaces

Two electric furnaces, each with « capacity of 60 tons, were
installed in place of the originally planred fourth opemhearth. The
12,000 XVA transformers were too far from the furnsces for best opera-
tion, and the location of these furnaces was inconveniemt, ez they
were at the end of the opermhearth shop away fraom the ennverters. A
Ligt of important steel specifications with end uses is sppended.

D. Duglexlgg

Formerly, when heavy production of electiric furnuce or open-
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hearth steel was required, it was the practice to duplex fully blown
convertar steel. The disadvantages of delays and the inability to re-
sover alloying elesments from serap caused duvlexing to be discomtimued,

B. Mixing

Besoently the practice was to make alloy steels by mixing in
ladles low phosphorus and low sulphur basic opemr-hearth and basic oom-
vertsr steel with alloy rich elsetric furnace melts.

Pour practices were on record:

Prooess tia Tons
Symbol Electrie Open-hearth Thamas per hour
Ml 1 1 0 13%.3
M2 1 2 0 23.0
3 1l 3 0 30,0
M4 1 0 2 18,7

Mixing permitted maximm recovery of alloys fram scrap and
the use of relatively low allay-high carbon ferro alloys. The electriec
furnace could be charged with chromrium bearing scrap., Additions of al-
loy pig iron were used., Sufficient manganese was obtained for the en-
tire mixed heat through early additions of splegeleisen to the elsctrie
furnace. Alloy recovery was extellent, but the phosphorus in the elec-
tric furnace melt was high. This high phosphorus was diluted by the
balance of the mixed heat which was carbon steel melted under extreme
basicity {several slags when necessary} to obtain minimm phosphorus
and sulphur. Por instance, the open-hearth portion of the heat, at
+25 to .45 oarbon, was:

P «005 to 009
S  .010 to .O15

It was said to be difficult to meet chemiocal specifications
when using the M3 process, and the need of skilled help and excellsnt
control was recessary throughout this emtire prooedure.

The M4 process was used only in the last 6 momths of opera-
tion. Steel for ammor piercing shot produced by this method was said
to be goods Dr. Hofmamn believed that this practice has an excellent
future in the production of stainless and austenitic manganease steels,

It was claimed that these mired heats generally met curremt
chemical specifications but it waas recognized that a scale on the
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ladls crame would permit greater accuracy than measuring by voloms, It
was also claimed thut these steels were clean and had exeellent mechan-
foal propertiss. The fact that they produced 4,000 tons per month of
amor plate ingots may be sigmificant. Attention is called to the high
produetion rates for alloy steels in the mixing prooesses,

Consumption of Ferro-alloys is appended.

X111.JANADIUM RECOVERY

The production of vanadium as an alloying elemsnt in Germany dur-
ing the war was urgent. Not only was vanidium used in high-speed tool
steols, but also as a substitute for chromium, nickel, and molybdemm
in other alloy steels. During the last half of the war, the production
of spoecial vanadium-rich converter slags at the Hermmmn Goring works
amountad to 50 to 100 tons of camtuined vanadiwm per momth, represent-
ing a substantial part of the vammdium-rich slags produced in Germany.
On the average, the Hermamn Goring slage contained a higher peroentage
of vanadiwm than most of the other slags produced in Germany. This
was due to the facts that the blust furnace burdens treated at the
Hormamn Goring plant were relatiwely rich in vamadium, that a rela-
tively larpe percermtsye of convertsr steels was produced, and that the
firal vanasdium bearing slag was produced in an acld converter.

The Salzgltter iron ores comtain approximately 0.1 percent vama-
dium (V). The acid und basic iron produced in the blast furnace con-
tains 0,3 peroent V. Aftsr experimental work, large-scale production
of vanadiue-rich slag, was started in the middle of 1942, The Thmmas
slag resulting from blowing the irom averaged about 1.5 peroenmt V.
This slag, “"dust" or spittinge fram the converter, and sape acid Sale-
gitter ore, were charged into one blast furmace and remelted, ylelding
a pig iron rich in venadium and phosphorous, (about 1.5 pervent V,

9.0 psrcent P, 1.0 percent ¥n, 0.1 percent 5, and 1,5 percent C). This
iron was blown down in & converter with a fire clay lining on a dolo
mite bottom, without any additions, ylelding a slag of a dxry conaist-
onoy wvhich wos said o averuge about 14.5 percent V, and G.5 pervent
P, and less thun 2 percent Cal, 0,01 peroent Si, 0.0% parcent Mn, and
Oul peroent S. The vanasdium-rich slag was sent to chemioal plants

for production of vanadic acid and conversion to ferrovamadium; the
residual iron was sent to blaest furnace works in Westphalia producing
Thamas iron without vansdium; and the resulting Thamas slag, contain-
ing no appreciable amount of vamsdium, was scld as fertilizer slag.

Yanadium was recovered at special chemical plants by roasting
the vanadiwm-rich slag with NaCl or Kapy(0a. This process oomverted
the vamdiur to a water-solubls sodium wafindate, which was leached
with water, and precipitated as sodium vamdate (vamdic acid) with
acid,

Production of Vanadium slag is appended.
- 20 -



XIV. SOAKING PITS AMD ROLLING MILLS ‘.

e rolling milla at the Watenstedl Works were suitable for roll-
ing slabs, bloams, billsta, bars, structurnl shapes, rails, wire and
hot rollsd strip. The mills are liated below:

1 - 42" Blocming M111 {changed to 44" without chanre of
bearings) _

1 - 32* Reversing 2-high roughing mill

1 - 26® Contimuous billet train of 2 stands

1~ 23" Croes Country ll

1 - 20" Contimious dillet truin of 6 stands
{imtended to roll billeta for drop forgings but
not operated)

1 - 16" Contimous lizht structursl and intermediate bar
mill (not operated recentlyl

1 - 12" Light structural and bar mill

2-8" wire ard rod mills

1l - 20" Contimuous hot strip mill

The rolling mills came into operation at various intervals be~
twoen 1939 and 1943, inolusive,

Blast furnooe gus, 0oke owen gas, electricity and water supply
wore sdequate. Water was reclaimed through coaling towers and settl-
ing basins,.

Scaking Pltg

Stripping and soaing pit bays wers arrnged perpendioularly
to the flow of rolling. Ingota were received in the'stripping bay
from the melting unita, stripped and placed on cars whichk were located
on two individual sets of circular tracks. This arrangemeut made 1t
more oonvenlsnt to transport ingots from the stripping bay to the
soaking pit bay. Three cranes were provided in each bay for stripping

and eharging.

Mine pita of the 3alam type were installed and four moxe
wers pertially eompletsd. " The 20 foot dismeter pits, holding 18 five-
ton ingots radially spaced, were heated by means of tangential burners
and down draft flow of easbustion. The mixture of blast furnasoce and
coke aven gas was preheated to 400°C, and the air to 600°C. The heat
losses wore said to be ..

42" Bloogdyw MI1)
The blooming =lll was originlly designed to roll 1,000,000
tons of ingots per year. HRowever, the maximm produced in any ome
month was waid to be 80,000 toms.
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Mill data are listed below:
Diameter of rolls (formerly 42*) 44"
Ingots rolled per hour for shell steel *3%
Ingote rolled per hour for merchant
products -5
Ingots rolled per hour for maximam *42
* Bloams over 8" x 8" were finighed an 42" blooming mill.
Bloams under 8" x 8" down to 4" x 4" were finished on 2" roughing mill,

A 900-ton hot eropping shear, having a oapacity of 350 mam.
equars, wos provided adjacent to the 42" bloaming mill and 2% roughing
mdll,

R Y B

The 32" roughing mill rolled slabe for the 22" oontimuons
hot strip mill, and billets for the 23" cross country mill in the usual
rance of sizes of 74" x 6", 6" x 6" and 43" x 43%; also billets 6" x 6",
K® x 5" and 47" x 43" for the 20" contimuous billst train. It was
sald this mill was of sufficient capacity to take care of the full out-
pat of the 42" bloommer.

*The rolling rates given for the 42" will eould only be met
by taking all finishing passes on the smaller sections on the 32" mill,

Instead of the comventional type of mamipulataor, 2 new type
was installed. It was built by the Krupp-Grusonwerk of Magdeburg. The
action of turming the bloam was acoamplished by means of coordinated
levers and linkages, having 2 rollsrs om the emds of 2 lsvers, which
oontacted the bloom, while still in motion, and turned it 90° for the
next pass,

The tilting mechonism was limited to bloams up to 8" wide.
This train was instolled for the rolling of material for drop
forged shells, but wus never operated. Simce only a smnll tomnape

would have passed though this train, it apparently did not belong in
the lins with the 32" mill,

£3 - Crogs Country Mill
Products rollsd were:
Rounds 2" to 5"
"I* Beams 4* to 8"
Angles 22" to 43"
Charmela 4% to 8*
Light Rails 15 to 24 kg/meter



fhe meximun outprt on thege various sections was rated at
30,000 toms per momth. Production actually obtained was €0 to 70 tons
hour, and the momthly tormege did not exceed 15,000 tons. Amang
the products of this mill wers 81 mm., rounds and 75 mm. aquares, used
for 8,8 om. shells.

The mill was camposed of 2-3 high roughing stands with 25"
dismeter Tolls and a staggered train of 6-stands. When rolling light
gections, it was difficult to maimtain sufficiently high finishing

temperature.

The bars were fad altermately to 2 roller alleys, having )
hot saws each, positiomed to cut the product tc length.

e - 1

The 20" billet mill was ascheduled to roll 50,000 toms of pro-

ducts per month, which was 604 of the tomnage produced on the 32°
mill, Through difficulties of roll speed regulation and with
f1ying shear, the production never rsached over 20,000 tons per month.

The mill consisted of 6 stands with altermating horizomtal
and vertical rolls. The first two stands were open passes, then dia-
monds and squarss alternating in the last four,

For the rolling of 24" billete on this mill, ente billets

of 6" x 6" or " x 53" were used, and for 2" billets, 4" x 44", This
mill also rolled %% and 4" billste for 5.8 am. and 10.5 cm. shells.

16" - Contizmous light Structural and Intemmediate Bar Mill
Producta rolled wers:

Rounds 2" to J*
*I* Beams 21" to 4"
Angles 2" 10 B"
Channels 22" to 4

Special light sections for building purposes.

12* - light Structurnl and Bar Mill
Produots rolled were:

Rounds 5/16" to 2*
Angles 1* to *
Flats 1* to 3"

This mill was rated at 15,000 tons per mamth, The highest
output reached was 30C tons of 3* rounds per 10-hour day.

8* ~ and Rod

2-8" Demag mills were installsd, each consigting of 3 trains
-




in line of 5, 4 and 2 ptands. The two strands leaving the contimous
train passad throush three sets of Seimap finishers, whieh had horl-
zomtal and vertical rolls. Rods were coiled in the usual marmer and
convayed to tie shipping day.

20" =~ Co ot St 411
The 20" hot strip mill oonzisted of § stands, 6 of which were

used for roughing and 3 for finishing. The mill was limlted to 20%
widih.

There were two roller conveyors for transporting material
frao the 32* mill and the 20" contimuous mill to the appropriate bays
(J, K, L and M. '

Fram the extensive cooling beds 4n Bay "L®, billets were
charped directly into reheating furnaces, “or the 23" and 12" mills.
Billeta for the 16" contimuous and 8" wire mills were roller comveyed
back to Bay "K" for charying into reheating furmeces. There wers 8
furnaces located in Bay "™M", 2 each for the 23" and 16" mills of 50
tons per hour each and 2 each for the 12" and 8" mills of 40 toms per
hour each. These furnaces wore fired with a mixture of blast furmsoce
and coke oven gesa.

Bays ¥, '/, X, Y and Z wore used for finishing opsrations on
the wvarious products, and for storage amd shipping.

These mills werc fairly universal in character, being capa-
ble of ruvlling a oamplete lime of products. 1200 men were required
for their operationm. i

The mill buildings were badly damsaged by bambing on Jammary
14, 1945. ’

The following duta are appended:

1, i1l layout

2. Rated Productiom per hour of various Mills

3. Output Semi-finished Material 1943, 1944 and 1943
4, Output of the 42" Bloaing Mill

%. Productiom Data 23" Cross Country M1l

6. Production Data 12" light Struotural and Bar Mill

XV. GEEX IRON AND_ ST:aiL FOWRDRX

The steel foundry, whioh was only partially omploted, was about
one mile from the main steel plant. It was designed primarily as a
produser of castings for use in the plant. The greatest tonnmage to
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date was ingot molds for the steo.l piauw.

The plant sonsisted of thres long bays, two of which were used by
the iron foundry. This foundry had three cupolss with a capasity of
10-12 tons per hour each and one amall cupola with a capacity of %4
tons per hour. One bay of the foundry was used sxclusively for the
production of ingot molds., This bay waa mechanized, in that all mold-
ing was dons on jolting machines,

The secord bay of ths irom foundry was used for the production
of misoellaneous castings. All of theas castings wers molded by hand.

Mast of the stsel castings wers mede from steel produced in the
main steel plunt. Oms 8-tom, top-charged, electric furnace was in-
etallied and the foundation for a 3-tom furnace of a similar type had
boen campleted. Castings wp to six tons pouring weight were oamplsted
in the steel foundry. All castings larger than this were molded in the
steel foundry and then assembled and cast in the smin melting shop.
Castings up to 25 tons in weigzht were produced in this manner.

ALl steel castings were molded in chamotte, The irom castings
woro molded in a maturally bonded sand. The usual mold drying ovens
were avallable, No heat treating equipment was installed in this duild-
ing, all heat treating being carried out in the main plant,

The maxisnm production which had been attained was 3,000 tons of
iron castings per month, and 20C tons of stesl castings per month.
The persannel interviewed estimated that when the planmt wes completed
and working at capasity, it would be poseible to produoe a total of
10,000 tona per momth, 9,000 tons of irom castings and 1,000 tons of
steel castinga.

Small, modern, well equipped pattern and machine shops were adja~
oent to the foundry building.

This portion of the plant was wndnmaged.
XVI. AMURITICN DLANTS

. The porscenel and machinery for this plant were transferred
fram the Nethsrlands to the Ramoversche Treue mine psar Salzzitter,
There were 63 persons employed per shift, working 3 shifts of 8 hours
oach, Hore it was planned to finmlsh machine 8.8 mm, amti-aireraft
shalls,

Por protection against bambing, a mine arift 240 moters de-
low ground level was selected. In this 4rift, 1500 meters long, 85
mohine tools wore installed, The crcss-section of the drift was
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half oval, having o width of appraximately 5 meters at floor level and
a height of 4 meters. The machines were arranged along one side of the
drift. Directly againat the wull, on the same sida of the drift, was
& bogey conveyor. This arrangement allowed just sufficlient working
space for tiie operator betwsen the machine and the conveyor.

Shells wors delivered from the Watenstedt plant rough ma-
chined, were lowered through the mine shaft, transferred to mine cara
at drift lovel and delivered to the starting polmt of the machining
operationa. The shells ware then advanced through the varicus opera-
tions, each lithe performing ome or more of the necessary steps of
finishing the bore, turning the outside diameter amd facing to length,
and finally finishing the thread in the noze, Machines were generally
single toolcd in each opoeration. The banding was performed autamatl-
eally, after which the shell was finish-machined and tested hydraulic-
ally, three at one time, umder a load of 1,000 kg. The usual inspect~
ion for dimensions was thon made, after which the sholls were returned
to their source, rust proofed end prepared for shipment.

This plant was capable of producing 8.8 cm. enti-aireraft
shells at the rate of 75,000 per momth., Construotion and installation
of machine tools were under way to increase production to 150,000
shells per mamth.

Sintsred carbide tools performed the machining operations
without ocutting lutricamt. To mointain maximum life of threading
tools, the point and sharp cormers on the top face were stoned to ap~
proximntely 3,000 of the 8.8 om. shells to destroy one plane.

Through recent re-design of the imternsal parta of shell they had been
able to reduce this mumber to 350. “As nearly as ocould be determioed,
the effectivensss was improved by the placing of smell dumb bell

shaped parts in the shell body. These parta were so oconstructed that,
on penetrmtion of the pline gus tanks, the pgasoline entsred ths drilled
onds of part and reacted with inflimmable mnterinl contained in them,
thus setting the plane afire.

This equipmont was obsorved after at least two months idle-
ness, cnd although the mechine tools had not been rust-proofed, no
corrosion was evident. The free circulation of air through the drift
and constant tamperature prevemted molsture from condensing on the

squipment.
B. Wato - 8.8 hel

The Watenstedt shell plant where ths majority of the 8.8
om, anti-aircraft shells were mude was sbove ground. Maximum pro-
duction wes reached in November 1944, at which time they produced
540,00C rough machined shells., Of this mmber, 20¢,00C wore finiash-
machined at this plant und the balance were shipred to other polmts
for finishing.

- 2% -
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The arrangesent of this highly produotive plant ias shown on
the appended plan. !

Broken billsts, ¢ em. square, 20 om. long, weighing 12 kgs.
wore fed into contimuous heating furmuces, adjacent to the 90O-tom
vortieal shell presses. Thess G0-ton shell presses were built by
Pumuco Koln (Selebusch;. The shell wus campletely farmed in the same
pre=s with the exception of the noring operstion., There were 2 aseta
of A-ring dies arranged vertically on ome side of the press. This ar-
rangement permitted ons set to cool without imterruption of producticm,
thus pramoting lomger die life. There were § furnuces and G presses
used in the hot forming of the shells. Ths aversse production of each
press was 100 to 120 shells per hour. The square blank wus reduced in
length and eentered in the first die, and then plerced to depth in the
second die by means of a standard tool ateel pilerecins head. Ths
pierced bottle ws pushed through a set of 4 verticcl rings integral
with ths press side-finms. Theee blanks dropped on a suitsble convey-
or undsr the machine, whore they were oconveyed up to the sand cooling
beds adjacent to the inspection stand, where they were checked for
conoentricity amd size., The forged blanks were then transported to
the six noze-heating furnaces, and subsequently to three nozing presses
each of 150 tons capacity. They were ables to maintain a production of

375 blanks per hour each nozing press.

Part of this production was distriduted to the 26 produection
lathes in this department. The balance was delivered to the productim
tools bulldings 1, 2 and 3, as shown in the appendsd plan.

lathe finished shells were then autamaticelly banded, fin-
ish machined and tested hydraulically under a lood of 1,000 kz., after
which they were cleaned, painted and boxed for shipment. An elaborate
overhsad oonveyor system was used to carry shells through these opera-
tions,

In bullding KRo. 1, the production equipmemnt was pliend trans-
versely to the flow of materisls. This arrangement proved to be inef-
ficient, Production in buildings 2 and 3 was improved 10/ over that
in duilding No. 1 by the longitudinal arrangement of the machine tools.

Production lathes in a1l shops were arranged with open bases
permitiing the chips to drop imto chip breaker, which was integral
with the oachine, The broken chips were them conveyed directly to an
interseoting conveyor running below floor lsvel amd thenoe to railrocad
OoATS.

Carbide tipped tools, tooling and dry eutting were similar
to the praoctioes in the undergroumd plant.

It was stated that they were able to maimtain cutting speeds
of 80 t0 120 meters per mimuts when threading, 70 to 75 meters when
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rough machining, and an aversge speed of GC meters on finishing opera-
tions. Thy average tool 1ife wra maid to be 35C shells when threading
and 800 shels when turning.

A chart which shows increase in the production of 8.8 om.
shalls from August 1943 tc December 1944 1s apperded. Bamb damage,
t0 other parts of the plant, deterred this incresse in produstiaon hy
causing material and powsr shortages.

C. ¥antenstedt Plant - 10,95 and 12,8 oame Shells

Shells of 10,5 and 12,8 om. were produced in Department H.R.
III. The area of this department was 3500 sq, meters.

The major producing equipment included 3 pusher-type furm-
noes, one Schloemann vertiocal forging press, two horizontal hot push
benches and two nozing presses. A layout of equipment is appended.

The forging operatioms were similar to thoss employed for the
produstion of 8.8 om. shells, sxcept that a separate push-bench was ar-

rmrged horizontally.

A chart showing inoresse in the production of 10.5 amd 12.8
om. shells is apperded. These curves show that an order was issued
by the Govermment, during Angust 1943, stopping production of the
10.5 cm. shells, This line was converted to the production of 8.8,
as. shells. The curve also shows a decided loes of production after
October 1944 due to the lack of power and material caused by bambing.

All shells made at this plant used sintered iron bands.

Sintered iron bands were used an all shells made in these
plants. The sintered iron plant was destroyed by basbing. Bands
wore cbtainsd from plants located in Helmstedt and Salegitter.

D. lnderground Flamt at Haverlahwiese Mine

The fourth level of the Haverlahwiess No. 1 mins was belng
corrverted to a shop for finishing gun barrels and making hand gremdes
when the war endsd., The level, which extends about 1.3 km. north
fran Haverlahwiese No. 1 shaft to the Hawverlahwiese No. 2 shaft had
besn widened and heavy oomorets floors had been laid through pert of
ita lsngth. The depth of thia level at No. 2 shaft was 580 metors.
Much heavy machinery, said to have heen brought fram a plant near
Breslau, was scattered along the side of the &rift, but had not been
irnstalled for operation.

Ko puaping was done in the mins for about three wosks after
the war endsd and the result was that ths fourth level was flooded,
The mnchinsry was badly rusted and if not soon reconditioned will be
useless. Also, as o result of the flooding, the conorete floor had _
bucklsd and broken along the wf\lln. l
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XVII.PCRGING PLANT \

The Watenatedt forying plunt wus originally planmed to produnece 15
cm, gun barrel forgings. A production average of 150 barrels per month
was reached within six monthe afisr sturting operations in August 1942,
No facilities were provided for machining, and the barrels wers shipped
to Stehlwerke Braunschwieg G.m.b.H. for further finishing operatioms.

The usual practice of forging gun darrels wos in evidenoce.

Dr. Zduard Schiepries conducted an interesting experiment. By
twisting a small sun barrel four times in one meter the bursting
strength wos doubled. The opsration was performed hot. Only two such
barrels wers made and tested. In Dr. Schiegries' opiniam the results
Justified the consider:ution of designins heavier twisting equipment for
larper guns.

The Forging Plant covered approximately 21,000 sq. meters in the
three campletod bays. The fourtk bay (NO. 1 was not cqmpleted. The
distance fram floor to top of crune rail was 16 meters.

There were 4 cranea in Bay No. 2, one scrap crane of S-tons oa-
pacity, and 3 bridge ornmes with capucitiea of 10, 50 and 15C toms.

Bay No. 3 contuined:

1 Hydraulic forging press {Schloemann Type), 5,100 tons ca-
pacity, with 3 sta;ea of working pressurs - 1700, 3400
and 5100 tons. Reported woridne pressure was 350 atmce-
pheres,

2 Bridpe Criunes having 80 and 120 tons capacity.

2 Porging Cranes having 120 tons osapaedty.

4 Holding Pits

5 Reating Purnaces.

5 Fired Armealing Plts

Bay No. 4 contalned:

1 Hydraulie forping press (Sehloemunn Typel 1,800 tons oa-
pacity, with 3 stapea of working pressure - 600, 1200
and 1800 toms. Reported working pressure 350 atmoaepheres.

5 Holding Pits

5 Reating Purnsoes

S Fired Annacling Pits

1 Sluw Cooldiny Pit (Sard,

The 1,800 tom preas could fourpge ingots up to 15 tons and the
5,1CC ton press, ingots up to 10C tons.

Crumos, crane dovices and fumaces wers suitably designed.to
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handle the work of the 1,800 and 5,100 tom presses,
All furmaces used a mixture of blaet furmece and ocoks oven gns.

Originslly it woa plonned to install a 15,000 tom forging preas
and furnaces in Bay No. 2.

Poundatioms had been installed in this bay for ome 25-tom and ome
~ton slectric melting furmaces.

Accessory installations included three manipulators ranging in
capacity fram 5 to 10C tons.

The working pressure of the water of 350 atmospheres was produced
in a eoparate building. This plant was equipped with & 6,000 liter
acoumilator with six pumps driven by high voltage motors, rated at
570 kw at 6,000 volts.

XVIIX. BESEARCH LABORATORIFS

A large laboratory was built to care for the problems and ocomtrol
arieing in a steel plant planned to have 32 blast furmces and to make
400,000 tcme of plg iron per momth. It appears fram the large bio-
chemical department of the laboratory {whioh comtrolled the purity of
the local water supplyl that this resesrch department was nlso to aid
in the development of the surrounding commmnities., The building had
been damaged by bambing and fire. The equipment and records were
said to have been destroyed by foreign laborers., It was evident that
considerable studiss were mads of refractories, water and steel, as
well as the develomment of applicaticns for blast furnece slag as a
struotural aaterial.

0f the 200 technical employees forty wers wamen., There were four
metallurgists, eight chemists, one physicist, one mimsralogist, thir-
tean analyticunl chemists, and the neocessary assistamts and elerks.

Samples from the melting units ware deliversd to the routine am-
lytical laboratory through a pnoumntic tube system.

XIX, TRANSPORTATION PACILITIES

Coing coal fram the Ruhr was tramsported in 600 to 1000 tom
barges through the Midland Canal to the slip on the northwest side of
the plant. At this slip there were five unloading bridges, sach rated
at fifty tons capacity, and capable of handling the daily plant oo
Sumption of 1C,00C tons of coul. Coal storage capacity was 480,000
tons. Brown coal was brought in by rail fram local mines near Relm-
stedt,

Ore from the Salsgitter district was delivered in cars, normally
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of %0-ton oapacity, and dumped at ore bins adjaocent to the orushing
plant-

{imestons fras the nearby districts was transparted by means of
45-ton oars known as "matchel wagons®, Cars were fitted with three re-
acvable containers, having a capacity of fifteen tons each, These cor
tainers ocould be unloaded directly imto the limestone kilns or the

storage bins,

Track facilities were about 190 miles in length of which 150 milea
wore used for transportation of materials within the plant. The remain-
ing 40 miles were used tesporarily for building econstruotion. There
wore 1200 switches for plant service and 300 for the tampcrary track.
Twenty-five switching stations were required, the mnjority of which were
slsotrically operated. All trecks were stanfard gauge, using normel
standard German rail, equivalent to 90 lb, per yard.

Materials wore movaed throushout the plant by means of 27 scal fired
loccmotives with 6 axles, 2 with 5 axles, 9 with 4 axles and 43 with 3
axles. Ten firelsss and 13 Diesel locapmotives with 2 axles each were
used for the same purposes. Appruoximntely 2500 plamt-owned ears were
uwsed to serve the vorious departments.

Por the loading ard unloading of sorap, 10 aagnet oranes were

»

A 50-ton locamctive crane was provided for maintemance of rolling

i

:

Plana were woll under way for a new coal handling method. A sys~
tem of eontainers was to be mmde of such conatructiom that thay could
be loaded readily at loeding dock, then lashed together in barge fars
and towed and pushed to the slip. Here the ocmtainers could be lifted
and dumped as units. It was said that this method of txansport was
wnder trial in the Ruhr at the oonclusion of hoetilities.

An sxeellsnt system of roadways and elevated highways permitied
safe transport to all parts of the plaat with minimoas congestion.

. RBLIC VIILITIES

The public wtilities operated by the Rermam Garing plant were al-
nost as important as the irom and steel produced. Tho low grade oyvee
of the Salsgitter district required a greater coke ecnsumption per ton
of irom produced than higher grads ores, and therefore produced more
blast furmace gas., The amount of blast furmaoe gas produved was suf-
ficient to provide fuesl for burning the lime and heating the ocke ovens
as woll as an exoess for use in the power house, and other furmaoces.

2

As dlast furnnoe gas was available for plant opsration, mmch of
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e coke~oven gas could be sold. This gus used not only by the sur-
cunding communities, bul wes also delivered to Mapdsburg, Berlin,
Hunnover, Kassel and tiie northern Harz distriot in the pipe lines owned
opsrated by the Hermarm Goring works. Over omo ml1lion ocubic msters
E:' doy were produced and delivered through this eystem. In additionm,
exe were emergency commecting links to the network of the Ruhrgas A.G.
ard the large gun works at Mogdeburg-Ashalt. The plant was conaidered
o be one of the principul sources of gas for the industry of northern

and middls Germany.

black ecal from the Ruhr or 3ilesia and brown ococal from Holmstedt,
had r maximm capucity of 250,000 kw. The electrical ensrgy was de-
liysred to the North German high tension network at Lehrte at 220,000
]volts. Then it was distributed tarough the northern part of Germany.

] The power plant, which wes designed to operate on blast furnasoe
Bgus,

The water plunt up to the present has served only the plent omd
]the adjacent cammunities {apprax. 15C,000 persons). This plant was
Joapable of delivering the full water supply of Brunswick, Yolfenbuttel
and Fallersleben, through cormeoting pipelines which had been installed.
A camplete laboratory for water testing and water purification control
was maintuined to essure the delivery of purs water at all timss.

XXI. PRODUCTION STATISTICS

] Stsel Production Statistics follow:
INGOT PRODUCTIN (in Metric Tons)

] Yoaxr  Thomas Open-Hearth Elaatric
J 1540 82195 — --;012

1941 430342 310
T - B 55
j 1944 591681 162065 9402%

The above Thamas Steel Ingot Tomnages are lower than fisures ob-
“! tained in interropstiom, as is shown:
-

YIEARLY PRODUCTION OF THOMAS STI'L (in Metric Tona)

Year Aot Total Total Ingots
- Metal Metallio Stesl
- Chalre Rlown
- 1940 98509 100119 8430C 82195
1541 590855 601949 516550 430342
7 1942 TO9302 Te81L4 %zﬂ’)'?- 543245
- 1943 866161 919507 3336 566838
1944 834270 89433¢ 165992 5%}363

1945
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It appears that the differences botweon the amounts of steel blown and
the ingot tommegee are in large purt the cmounts of vumdium rich iron
treated for recovery of wonadium slag. The yearly total insot tonnages
ares bellisved to have beent

1340 82195 metri~ tong 1943 83913 metris tons
1941  S513%64 * " 1944 84R12 " "
1942 79343 0" "

Iron was produced in excess of the plant requirements, Yardium rich
blown iron may be inoluded in the wmourt sold.

2le Irn Produption in Metric Tons

Yeoar Total Production deount Sold
1939 25890 -=-- -
1940 @06 20333%
1941 7% 1511
1942 9Co81Y 134672
1943 1091000 262910
1944 1082160 270325

_ Their figures of the production of blast Pirmace gas, coks oven
&=8, by-products and power are apponded.

It wag statsd that the normal daily consumption of con)l was approx-

lmtely 10,000 metric tons. The production sheet shows little more than
half of this amount.,

Cool Comevmption (Metric Tops)

Yeur Cokes Ovens Power, wote, Total
1540 432767 --- 432767
1941 1461715 -- - 142?715
1542 1723339 421138 2144473
19543 1857132 7027 258410
1544 1908986 950167 2569153
1945 130992 101262 222254

Their figures for the productian of eake oampare well with scal
consuaption.

Year Coks Production {Metriec Tons!
1540 298546

1941 1121014

1942 122:319’23

1943 129

1944 1315264

1%45 0577
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The yield of ooke per tom of coal was T1.5. in 1349 and 68,9 4in
1944, It was suid that up to 407 of the total ool commumed in 1044
aame from Silesia and was inferior in quality.

Considerable quartities of euke were consumed in sintering., The
average burdsn statistics for December of 1943 oampare well with state-
monts made during interrogation. Burden sheets show a wot ecoke con-
sumption of 1097 kg. per tomn of low Mn ironm when burdened with a metal-
Ue charge of 42 Pe. Coke consumption per tom of high Mr iron with a
more basic burden {33 Pe) wus 1279 kg.

XXI1. ECOMMIGS

The totel investment in the Hermamn Goring Works at Watenstedt,
and the mines adjacent to them, was stated to bas approximately
1,000, 000,000 Rl

The present managemsnt stated that, wnder peace-tims canditions
which they assuwed would prewail after the war, this plant would be
able to campets econcmically with the other larpe plants in Germany.
The produclion costs durinc the war had been high due t¢ the uge of
unsxilled foreign workers, interruptions by &ir raids and bornuses
grunted by the govermrent to German workers who wsre away fram homs,
Representative production costs of coke, plg iron, vanadium pig iron,
Thames steel, opemr-hearth stecl, and electric steel for the years
1942, 1943 and 1944 are tppended, It will be noted that in each in-
stance the cost increased us the war went on.

Dr. Sechiegries estimsted that the cost of pig irom could be re-
duced oo siderably by modifying the blast furnace burden amittiing
the high priced oconcentrats of the Remn process and the wushed ore,
The use of the lutter materi:ls was required by the goverrment during
the war. Dr., Schiegries' estimite, which was based on present prices
of rew materinls and presemt freight rutes, is Appended.

Dr. Hofmann stated that steel could be produced at a campetitive

figure with slightly lowsr costs for pig iron and peace-time product-
ion. Dr. Hofmapn's estimite is appended.

Both of these men pointsd out th:t the only credits used in
their estimates were those for blust furnaes g8 erd comverter alag.
Fo credits have besn used for the profits obtained fram the anle of
Coke oven gus, blast furnuce slag, by-produots, ele¢tric energy or
water, all of which would tend to reduce the total ocost of all products
prwmdo
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