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TLRGET _ .

------ The Bt tterfeld plant was visited on the 25th, &6th,
27+h, and 28th.of June,.and the Magnesium plant &t Aken
on the 27th June,.the,tean devoting 1ts time elmost
entirsly to investigating what hed been done by 1.G. in:

{a) Extraction of metal from the ore,
+(b} Discovery and Production of new alloys.
(¢) Fabrication and protecting of megnesium &lloys.
+ (8) Usages, during war,. and probable useges during

peace. .+ - :
The I1.G, persohnel interviewed were:

Dr,. Busergin, Managing Director of - the Bitterfeld
Group.of T.G. plants.
Dr., Bauer, Depity Managing Director of the Bitterfeld
- - Group of I.G. plants, and also of the
I.6. plant at Aken.
Dr. Schichtel, Head ol ‘the Metailurgical Research
Laboratories. :
Tr, Nachtigall, Research chemist,
Dr, -0stermann, Foundries Superintendant.
Dipl, Ing. W=aber, issistent Foundries Superintendent.
Tr. Gossran, In charge magnesium powder plants.
Oher Ing, Rocke, In charge of all new engineer-ng
: - gonstruction:and gll maintensnce,
Herr Zisgler, Sales Manager, Elektron Works,
Ober Ing. Spltaler, Foundry Expert.
Dr., Buch, Legal. and Patents,

Dsspite the confusion reigning -amongst the remaining
Tochnical Staff st Bitterfeld, and:the general uncertalnty
regarding thelir fitare mevements, we were able to meke )
contact with some who had been in England pre-war, and
from them to gether the following information.

On fhe Produnsticn side, 1.,e. the extraction
of magnesiufm metrl 1rom its orss, the practice generally
followed by I.G. was ©0 extract ¥g0, from Dolomite )
convert this to oxvchloride, triguet in extrasion ér
ring nresses, snd chlorinaste in the usual furnace.

_The main changes between nre-war-and present
practice in Germany and between Gsrman. snd English
Pranctice were; ‘



(1) Incressa in the amperage of the cells, end 1n
the latest cases the sigze of the cells +vivvo
Bitterfeld ... 18,000 amps.
AKZN saarsaves 24;000 amy s,
Stassfurt .... 32,000 amps,

NOTH ¢ 1.0, personnsl was not yet quite satlsficd
that Ths Lneresass to 32,000 amp., which necessitated »
largsr esll, confsrred such advantages additional to
thos= obtainabls by an lnersase to 24,000 amps. which
csn be Aone with exlsting cells, 28 to make worthwhile
tha higher cost of the largesr cell.

{(2) Ths re-conversion of the Mg0 extracted from
Dolomits to MgCO., to obtaln a material of
high reactivity and purlty.

(3) The use of large instead of small Chlorinators.

(4} The uss of Marcury Are Hectifiers instead of
Motor Generators,

{5) The mechanical extraction of the metal from
ths eslls,

|-
=

() The transfer of all csll metal molten
2-ton craelblass to the Foundry,

The total tonnags of magnesium produced in Germany
was extracted by Elsctrolytle procsessses, alther the 1.6,
present process or the I,G. original process as used by
Wintershalle at Herringen, Work was continued on
thermal radnuetion wlth PFerro-silicon and distillation,
but ths results obtalned from the furnaces designed and
bullt in 1938/39 to produce two tons each per day wers
unsctisfactory, These furnaces only produced in
operation rather less than one-third of their astimated
outnut,

Te I.G, has worked on & new design but only on a
small technical scale, 1,e, a furnacse with output of
250 Kilos, per day,

Dr, Bausr did not believe that this thermal
distillation process would be able to compete with the
6lectrolytic nrocess after warious improvements had been
completed, unless there ware special circumstances
which might favor thermal reduction for small quantities,
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Dr. Schichtel, nreviously emploved at Raﬁenthein,
stated that in 1940 a company was formed for the
develorment of the Radenthein carbothermic process, and
exnarimental work was carried on at Bitterfeld by =
team of ten untll the end of 18542, The Economie
Control ordered its cessation in order that sll available
manpower should be concentrated on production. Two
technicians returned to Radenthein with the technical
reports, and should he interrogated as soon as possible,
The opinlion was exupressed that, when fully developed,
the carbo-~thermic process might compete with thse
electrolytic under favorable conditiens.

The total produection in Germany was almcst exactly
the figure of the estimstes provided by M,E.L, and others,
and as deseribed in the Report by Mr, $.S, Taylor and
cthers, dated 19,2.42, on "Magnesium - Axis Occupled
and Neutral EBurope", plus a possible additional 6,000
tons at Wintershmalle, Herringen,

The output of megnesium in 1944 wes given as
follows:

{Bitterfeld 4,000 tons,
I.G, ( Aken 11,500 "

(Stassfurt 12,000 "

Wintershalle 12,000 " . +

giving n total of 35,000 - 40,000 tons,

No work,waé done on the direct production of high
purlity magnestiim, and no magnesium cells were ussd for
the nroduction of anything other than magnesiym,

This major extensions planned were of the electrolytle

tyne, ons in Norway near Oslo for 12,000 tons and one st
Noorsblerbaun near Vienne for 12,000 tons producticon,
The Nerwsglan plant was bombed on the very dav it
started end has not worked since; the Vienne plant

was only in ronstruction,

METALLURGICAL,

W0} Discovsry and production of New Alloys,

A large number of Renorts from the I.G.
Metallurgical Laboratories wers gone through, covering
the period Sentembar 1939 to Drecember 1944, All thoss
which Fpppaved te he of Interest in the magnesium fleld
were sxtracted and brought away,
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A bolt passed through holes at A A and could b,

tlghtened aso as to glve any degigeg Stgess a? E. Both
tynes of test nlaces wers attche 0 the perliphsry of
lgige drums (hgrhaps 1 metar in diameter), the lower
sdge of which dipred into fthe corroding medlum and which
rotataed (1t is believed)onee in 3 hours, The depth

of solutlon sgemad to be 30 arranged that the sp-cimens

wars immersed for 2 honr and dry for 2% hours,

(¢} PFabrication and Protasction of Magnsesium Allovs,

Gastings, In an endesaver to Improve further
the purlty of The AZG and AZF alloys and to ralse fthe

m3chanical properties, the I,G. inftroduced a new process
for the raduction of ivon content and hydrogen, This

is callsd the "Elfinal" process, and 1s really a treat-
mant of the molten material by annyvdrous ferric chlorilds,
PaClz., It 1s claimed by I.G. that this process avoids’
the nsed to sumarheat and is succsssful in almost
gliminating hydrogen content in the melt, of which thers
1s 1i%sly to be considaerabls quantity if use 1s made of
Infsrior secran in making the alloy.

Thes followlng fiﬁures were given for material

grsin rafinad by "E1finel" treatment and by supsrhenting.
Th= Alloy composition 13 not known;
Treatment Grains/Sq.mm. Ké/Sq.mma Elong.%
"Blfinal" .., 100 £8 « 30 8 - 14
Sunsrhaating . B+ 22 6 - 8

_ Thsy had formed the oplnion that the introdustinn
of fron in the finely dilvided condition which reaults
from the dacomposition of ferri chloride, is a anbstitute
for ths finsly divided iron from the sides of ths pots
whlsh 1s spread through the-mslt during superheating.

Thers would seem to bs no doubt that hvdrogen
1z very largsly sliminated, and 1t is equally certaln that
that a fine grailn sizs is obtalned, but whether the
improved pronertias elaimed are worth the extra cost
Involved, practical expsrlence on s large scale alone
would show,

Thare is a further diffieulty in regerd bo this
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proness insofar as that 1% can be highly dangerous.
Ferric chloride is extremely hvgroscoplc, and as the
amount required is roughly .5% of the welght of melt
_for ingoh, .2% by weight for wrought, and it has to Dbs
nlunged in & long container with a maximum of 200 grs.
of .FeCls into the molten metal, if the materlel is not
completely anhydrons a kind of explosion may occur
which msey easily result in fatal casualties. See
Reports Nos, 1 and 63 by Dr., Schichtel,

I.G. do not beliswe thet prrin refinement cen
be brought about by mere stirring, though it does
diminish the gas content of the metal. The results
giver: in thaelr reports are contradiectory, High
freguency treatment was not triled. They suggest that
supsrheating apnears to be more sfflcaclous in a new
cricible thean in an old ons,

An interesting festure was the uss of sulphur
£s sn inhibitor in all the sand, not only facing sand,
It is claimed that in a good foundry only 3.5%S.isused
in ths sand, together with 0.01% Boric acld, no glycol
or any other binder 1s employved.

Wrought Materials,

In the fisld, the outstanding achievement 1is
certainly the production of forgings by the very large
hydrealic presses of 30,000 mnd 15,000 tons respectlvely,
of which blue prints have bsen taken by the varlons
U.8, teams, and of which the tools have been removed
by 7,8, anthoritles. :

A 30,000 ton hyvdrauliec rress was built for and
startsd to forge lerge sections of gun cerrlages for
hsavy Garman srtillery to lighten the dead weight and
improve mobility.

COmp;eté forszings have been removsd by the U.S,.
auathorities,

Ths nresses ware then used largely for forging
aireraft propellers in Duralumin, the big press making
twe af a stroks, :

Extrusions,

On the extrusion sids, a good deal of work was
done in improving mathods of multilpls sxtrusion by
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large presses, hat we understand that this has heen
rapertaed on at length by vrevious C,I1.0.5, teams,
pArticularly those frem the U.S,A,

For various reasons, mosht of which apnear ta arise
Trom confusion within the Luftministerium as fo What
quantities of magnesi'm would or would not be avallable,
very 1little magneqium sheet wrs relled during the last
two vears of the war,

Three mathods ars used for continnous casting of
ingots for extrusion, rolling, etc.

Ths first 13 a slight modification of the Junghans
nroecess, The main featnure of the modification appears
to ba that the mould is considerably shortened compared
witn the original Junghans ons, Presumably this means
that less s30lid metal has -‘to be drawn paat the eruclble
walls,

In ths second method tha metal 1s slowly drawn by
an hydraslic ram ont of the crucible in which 1t is
soli~ifying and continually water-sprayed as 1t ererges
from thes base of the cricible, corresponding to the D,.C.
me*nod largsly used 1in the U,3, and Great Britain,

The third method 1s known as the Water Dlp preocess,
the use of which is highly recommanded by I1.G, This
procsss was bought by M,E.L, and transferred to England
in tha sarly part of 1939, In thils process a thin-
walled mould 1s used in which the metal 1s kept molten
by a hood with independent heating elements, For
instanece, a mould 350 mm, diameter and approximately
1,000 mm, long ts filled with molten metal and the hood
lowered over 1t to keep the matal molten, The mould
stands on a ram which emergss from a plt filled with
watsr,  The hood is kept over the mould for 40/60
minutes to permit of segrsgation of impurities, The
ram 13 then slowly lowered into the water, and solidil-
fication takes place from the bottom uvwards, Thia
method can bs used only for aluminiyum-contalining alloys,
but AM503 cannot be traated as sattling of the
mangansss takes place, Tha billet 1s sxtracted from
the mould by an hydr&ulic ram, which process straightans
the moulds and givss them a much longer 1life.
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Protsctive Costings.

Imnrovements in the chromate proeess for inhibltling

corrosion consist (1) in pre-treating materials
{nartienlarly pressure die castings) in caustie soda;
(2) in adding to the chromate beth phosphorie acid and
" Ho804; (3} in adding chrome alum to *he chromete bath,
The.addition of the chroms alum improves the color of
the deposit and raduces the bichromate used to 1/10 or
- 1/20 of the norm,

.Blectrolytic processses for protecting magnesium
have also been developed. One bath consists of a 40%
aqueous solution of ammonium fluorlde + % of ammoniym
phosnhate. D.C, or A,C. mey bes usad at a pressure of
150 volts, The bath is kspt at room tempereturs and
ths deposition 1ls carried out for five mlnutes. An
{nitial eurrent of 6 - 8 amns, per dem? fells as the
metal becomss conted., The pH of the bath should be &
to & and if diresct current is ussd the metal Dbeing
coated 1s meds to anode. A white opaque cost, probably
an oxychloride cne 2 to 5 u thick is produced.

. ’ ' !
Roth these films, though chemically resistant,
sre poronus and should be lacgusred or cellulcse palinted,
ths naint being thinned so that it pensetrates the nores,

The s=cond coat is harder and less porous than the first
one put it 1s very brittle, -

Ikarol palnt, {polyvinvichloride with an acrylic
estar) 1s still consildered the best for magnesium alloys,

Messrs, Wood and Johnson rsported in detall on this

s .

ethod was worked ot for weldlng hligh manganese-

llovys to high alumini-m-content alloys, and thls
s

Johnsorn,

Meachanical Tests,

A lot of work has heen carried cut on the ultimate

syress at high temperatures and slso fatigue tests at
high temparatures asnd also fatigus tests at high
temperaturses, but only under steadv load, [(Note. 1%t is
A1fficult to rasconcils this with the number of
alternating stress machines seen in the laboratory).
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Work was nalso carried ont on impect machines and
slow bend machines, It was fonnd tha't the prepertigs
of cast m=tarials vary ascording to ths shape of the
test pisece used but that this is not so in *the case of
axtruded materisls, 3necimens for tensile test are
aiways noiished, No work hes been done on twinning
since the outbreak of war, Elscrrical resistivity
methods have besen used %o detect cracking, but very little
36 has bsan made of supsrsonies or infra regd tests,
X-rays have beesn used to a very great extent on cast
material and alsc on extruded metal, but not on forged or
rolled metal, They have nct been ussd in any work on
residual stresses or in miecroradiographv, Micro-
porcsity 1s considersd %o be mainly a fondry problsm
end not one to be *tackled metallurgically,

(d) Usages,

The maln nsages during war were genersally
similar to those in Rllied territoriss., It was of
varticular interest to find that the Germans also, in
splte of thelr prior experiencs failed to make adetuats
provision for the quantities of magnesim allovs demanded
by ~he dsslgnsrs of the Army and the Air Force. The
resalt was that magnesium was drooped from salmost all ths
original Army aprlications, and in its wrought form cut
out of many of %the aireraft requirements, Pestgnsrs
were calling all ths time for material, but the shortage
dld not psrmlt usags,

One cf the most suceessful uses of magnesium
allcys was east artillsrv wheels, These stood up to the
nardest wear, travelling for long periods on the rims
after the hard rubber *ire had gone, and continuing
serviceable after hzavy damags from shell firs,

The Foundries were in full production on large
castings for Jet-pronslled engines, ang forgings for
alreraft landing wheels were being made in substantial
Taantitias,

Probably the davelopment in which Germanvy 1is
ahsad of the Allles 1s in the development of pressure
d1a c¢castings, 1in the production of whieh the Leich-
mstallwaerke at Cannstatt sertalnly appears te lead the

world,

Among nost war preposed usages the following
ars intsresting,



A trailer has besn desi in magnesium allov,
which 1s 35% lighter than th chtest steel trailer,
It dispenses with retallic sprinsing, the body being
attarhed to the chassis by = kind of {horizontal?)
pneumatic tire, This tire 1s inflated to a pressure

sultatle for the load in the boay,

gn
&

The use of msgnesiam in place of wand for shuttering
for casting cement ha- muach to recommend it, One
sppreciable advantage is that when the shufttering is worn
ot 1t has a econsiderabls scrap value, whereas the wood
has none. It is anticipated that this will be used to
& large extent ir +the making of small hoases.,

Gensrally, the percentage ussage of magnesium alleys
other then that cons med for alloving with aluminium
£lloys during the war aprnaars %o be distributed as
follows s :

’
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SCRAP RECOVARY,

At Altrterfsld we foind an enormous plant devotsd
entirely to the recovery of aluminium and magnesium sorap
from all sourcss, from shavings snd swarf to solld cagtings
and sagtions, The aoncention was on a vast scale, as wes
the - exnsnditure,

“Phe Interezsting noints of the process were the
Refining and Distillation sactions, For refining, to
the molten masg of alumininm and magnesium, quantitles of
lron, manganess, chromiym, titanium, vanadium, zieconium,
molybdsnum and silicon were added. As the melting point
of thasse metals 13 considerably higher than aluminium and
magnesium, all impuritiss conld be separatsd from the
alloy by fiitration, Filtration took place under vecuum
in & ¢caramia filter,

Followlng filtration, the aliminium/magnesiyum alloy,
which prohably contained zinc, cadmi'm and lead as wall,
wes subjscted to distillation in a low frequency vacuum
furnace, Vaporizing point of magnssium, zine, cadmium
and lead is conslderably lowsr than that of aluminim so
that these metals conld be seperately dilstillsd and
enllscted, leamving a comparatively clean aluminiwm,

It was estlmated that the plant would producs 36,000
tons of mstal a year from serap. ‘

COST,

An Insnectlon of costs of production showed that
the rcost of raw magneslm at Bitterfeld wes Rm,123,60
naer 10C Kiieca, or RM.1,23 per Kilo, a nrice which doses
net show mich advanes In flgures bevond the price gquoted
by I.G. for raw magnesinum during the period 1936/1939,
namsly RM,1,20. It 1is difficnit to determine exactly ths
correct conversion rate, but on the basis of RM,l. 3 1/-
thls renrasents a cost price comparative with that of
pre-war days.

T=am No, 516 leaft Bltterfeld on Thursday, 28 Juns,
and reported at Camp Dentine that night. A summarized
Repeort of the visit was 1left with G-2 at Camp Dentine
and further coples weres left at G-2, S.H,A.E,F.
Frankfort,

Ths party retarned to England on the 1lst July,
- 14 =
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