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The Second Powder Metallurgy Confevence
was attended on Sephomber 25 and 26, Information ge-
cured at this conference ls given 1n an attached memo-
reanduwn dated October 28, 1941, Additional information
secured abt this fm@ from Mr, Charvles Hardy of Hardy

pe

Metal CGorporabtion, Mr. R, P. Roshriang of Woralne Produncts
P 3 2

Divisilon of General Wobtors, NMr.'B. Eall of Metals
Diaintegrating Co., Mr. J. Q. Adama of General RElectric

Co., aad Mr. A, Langhsamey of Amplex Division of Chrysler

Corporation ig listed bslow.

WM. 'l‘o }3.0 Vr \u\qlq,

Mr, Vreeeland called at the Metallic Minerals
Leboratories In the middle of Sepltember. He was interested
in securing infovmatlon with regard to powder metallurgy
daavelopmnts In Canada end stated bhat he was attempting

i ERE

to obtain manufacturing facilities and Ffunds for the develop-
mant of the powdered iron buginasa of the American Llectryo
Metal Corporation, He stated that the 0., P. M. is very

seriovaly conuldering giving fianancial support te a powder

lron process developed by the fwerlcan Tlectro Metal Corpors

ation's Chief Metalluyglst, Dr. P, Schwartzkopf., He
supplled the vames of the U, 8. officisles listed above as
beling those Interested in powdsred iron developments,
o, Vriseland submitted cost fligures on the

Sechwartskop? process., He estiwabed the capital costs of
a & ton a day snd 256 ton & day pleant at respectively $192,000
and §B64,000 and consldered Tthat gsix to elight wonths would
he requlred ﬁa cowplete the installation, It was estimated

that the following operationsel charges would be encountered:



2 Ton Plant 26 Ton Plant

Wages 38,700 : 116,000
MLill Scale 37,500 18%, 600
Power (.604 k.w,) 10,500 52, 500
Hydrogen (.504 wm.,) 20,000 140,000
Total 106,700 496,100

+ 50% Overhead or

wages, raw wmaberial,

evc, 73,800 ' 298,900

It wwas esbimated that powdersd lron couwld
ba produced in the H ton unit at a cost of W%ﬁﬁﬁlba and
that thiz cost would be lowered to 6falb, 1f a 25 ton
unit were operated,

Me. Vreeland showed a year old lebter from
dohn M. Evans which stalied that Shawinigan Chemicals Ltd,
had an unused capacity of 400,000 cu.ft, a day of electro-
lytlc cell hydrogen and that this gas could probably be
obtained at 25¢ = Snousand. This slituation 19 undovbhedly
altered by now., American klectro Mebtals ave lnvesbigating
the p@ssibilities of & Shawinigan Falls lecation for their
powdered liron process,

Additional Information secured from Nr.
Vreeland was gsupplemented by Dr, Schwartzkepf auvd Dr, Goehzel

and ls listed below,

Electro Metals Corperation, Yonkers, N. Y.

Dr. Schwartskopl is prismarily interested in

-

the fabrication and manufacture of ngsver and wolybhdernam
and thelr carbidses, In the vast he has worked with powdered
irvon end ne is now actively Interested Iin its production and

febpication, Dr, Schwartzkopf originally co-aperated with

Krupps in. the manufacture of tungsten and molybdenum



powders and operated in Reuwtle, Austiria. ITn 1933 he
moved te Holland where he continued work in the same
fleld. At thab time he invesiigated tungsten carbide
a8 g projectile and am a projecblle tip. He clalms to
hold patents Tor the production of tools made from
mixed carbides such as ths tungsten carbide titanium
carblde tools which are widely used in steel cutting
operations, Apparsatly Carboley do nobt pay him any
royalty in this regard. He clalws to be associated
with Cubtanit Lbtd, of Bugbon, England, & hard carblds
tool distributon and is assoclated with A, €, Wickmen

A

of Canada Ltd. who recently opened a carbide tool
factory in Toronto.,

Dr, Schwartskopf and his assccilates ave
intevrestved in both ths fabrication and production of
powdered iron, Thelr work with tungsten and molyddenuwm
powders has given them congidereble experlence in the
fabricatlon fleld, a field in whiech knowledge of dle
design, dle materlalg, dle luvbrication, etc, ls of
paveamount Importance, Auerican Bleclro Metals Covpors
ation, howsver, have nobt been producsrs of powdersd
iron parts bub have only been working experimentally
ia this field,

Amplex Division of Chryaler Corporation is
interested in Dr, Schwartazkopfis powdered lron process,
At present they are using iron menufasctured by the
Glidden Corporation. The purlty of this iron is not
high with ths result that Chrysler in many cases still
follow the cutmeded technique of bonding the iron powder
with a copper mabrix, Awmplex have found the Schwertzkopl
iron pure and of good compreogsability and this Is of

interest Lo bthem even abt & price of 104 a 1b,
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Incldentally Dr, Schwartzkopf considered
that the Moraine Products Division of Geheral Motors
wos sclentifically wore advanced than the Amplex Diviaion
of Chrysler Corporation, the other large American fabe-
ricavor of powdered irxon, bubt he thought that the latter
Tirm might be shead commercially, He stated that they
wersa noﬁ making sell lubricalbing copper=iron bridge
parts up to & ton in size,

Dy, Schwertskoplf did not have a great deal
to say on ordnsnce uvsez of powdersd iron, He saild thatb
Baldwin Locomotive Works were intevesbted in this develop-
ment, He stated that he had had a guery from the U, S,
Government with regard to the possibilities of making
sintered powder iron practice bomwbs, Dr. Schwartzkopf
stated that it was quite possible to meke these bombs
by powder wmethods but that cheap powder would be resquired.
He clalwmed that the bombs which weighed 2.5 to 3.0 lbs,
are now belng made of zinc sand that sbout a mlllion were
requlired monthly,

The use of powdered iron in radio cores
was discussed. It was s21d that for this use the lron
powder muat be dense and of guite small particle sizs,
Schwartzkopf powder made to date has not beeon sulted to
this application bubt Dr., Schwartzkopl sbtabted that he had
in Burope made iron . by hydrogen reduction methods which
had given sablsfactory service in rvadlo coves., He also
gaid that he had an inguiry from Westinghouse asking fox

-~

gix tons a day of such powder,

I was then taken through the company labo-

rotories where contrel and development work feor ths Lewlston

molybdenum and btungsten plant fg done as well as develop-

ment work on powdered iron,







" vy
= Page 7 =

and in the furnace proper for sbout an houris time,

No trouble was encounbtered in the iron sticking in

the trays but the trays shortened owing to the creep
effect with the result that sdjustments had to be made
in the furnace time cysle, BExperiments made with
presgsed oxide brilguettes had been falrly satisfactory
however which would eliminate this trouble, Ths powder
lron cake was broken up to the required size (all =100
mesh, 20% through =3%25 mesh) in a hemmer will., The
average perticle size ig =200 mesh,

The Schwartazkopf and Fehrenwald processes
operate on very much the same principle. The furnace
apparatus designed by Dr, Pehrenwald however is greatly
superlor not only becsuse It more nearly approaches the
commercial installation, but slso because of its incor-
poration of the endless belt method for handling the
oxlde, About the game depth of oxids 1s reduced in both
cages, In this regard Dr, Goetzel wveported that they
discovered different mill scsales reduced at considerably
dAifferent rates snd that reduction times had Lo be varied
to sult the oxide used, It was clalmed that the high
reduction temperature and the hammer mill preparstion of
the flnlshed production led %o the producticon of a very
compressible powder which formed an aggregate free from
grain growti up LHe guite high temperatures, lack of cold
work In the particles being responsible for this latter
property which made it possible to conduct high temperature
heat treatments withoub Impairing physical properties,
Higher temperature reductlion might alsoe be more economicsl
as 1t 18 much faster, At presgsent the Fahrenwald apparatus
cperates at 1600°F but it could be run up to 1BOO°HEF and if

radiant tubes were used as heating elements to even higher
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Lemperature, Hammer wmilling could also be suvatiuted
for the final ball milling without suy patent infringe-
ment,

The Schwartzkopf apparstus has mads as
much ag 1000 lbs, = day of powdered irvom, It is not now
in production as the cost of cylinder hydrogen la pro-
hibitive., Although 1% was claimed that iron made from
oxlde producsd as a by-product In the Wescott sulphur
process was difficult to compress owing te 1lts fine par-
tlcle sige, it is evident that the Schwartazkopl process
1ike the Fahvenwald process would benefit if it were
assured an adeguate supply of very pure mabterilal ag it
would then be operating on a perfectly uniform product
and there would be ne need of producing oxide experiment-
ally, a process which must necessarily be falrly expensive,
It is quite probhable that particle gize of the Wescobtts
iron oxide (which governs the particle size of the finighed
Iron powder) can be conbrolled by edjusting conditions
in the oxidizer furnace,

Gost calculations for the Pahrenwald process
have been based an the use of Wescobi oxlde. Ag a regultb,
it has been estimated the iron made by this method can be
sold a%t a profit for 4¢f o 1b, The Schwartzkopl process
baged on the reduction of artificial or natural mil) scale
la not a low cost method of reduction., It clalms only to
produce an excellent grade of lron powder ab approximabely
the present price of 10¢ & 1b.

The remainder of the laboratories which ig
devobted to experimental worlk on tungsten molybdemun and
iron powder is very well equlipped, m-ray-diffraction,
spectrographic, metallographic, and magnetic testing equip-

ment beling avallable for use, Much work has been done on
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comprgsssd condustors of the coppere-molybdenum, asilver-
molybdenum type, This work has besn nearly finlshed.
The develepment'gf refractory enclosed reslstance ele-
ments of tungsten and molybdenwm iz of the greatesth
interest, The use of these elements i described in an
srticle by Dr. Schwartzkopf which appeasred in January
1941, Metals & Alloys. These elements which bear the
name Stratlt arve not at present being soldcommerceially.
However, théy sgem Lo be somethlng new in ths field of
reslatance elewents as they are sald to glve a longer
life than globar and cen operate at o vemperature up

to 29000°C. The rod end is of special design to allow
For conbraction and is water conled, The molybdenum
type elemsnt is used horizontally, the tungsten type
vertically. All laborstory Turnaces are heated with
these elements,

Expsriments are belng conducted &n the
het and cold presaing of sintered lron aggregates and
axcellent physical properties are beiung obtalned in
parts so treated, In the ferrous field the laboratory
ia not confining its work to iron or iron graphite mix-
ture but is also meking steel parts by nixing powdered
iron and 1,00% carbon steel powder, The part produced
has the struoture of 0.40% cerbon steel and excellent
physical properities, Difflcultics are expsrienced;
however, in preventing surface decarburizatlon in the

febrication snd heat treatment operations.

Goyernment Officials

Yery little information was secured from
U, S. Cgvaxnmcnt officials llsted above, These men
were visltesd st the suggestion of Mr. T. R. Vreeland,

The 0, P, M. are apparenitly considering advancing funds
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for the development of the Schwartzkopf process buit they
have 1ittle information on "war uses" of powdered irom,
It was sald that the mateyial Was‘being used in radio
cores, in self-luericating bearings for sanbti-sircraflt
gung and tanlk parts, and in soms bowmb sight parts., It
13 qulte possible, however, that the iron powder has
other ordnence uses as the gentlemen inberviewed seemed

0O pe nobt too Ffamilisr with the situation,

Mr, E, &, Patch, Moraine Products Division of Genersal
Motora, Litd,, Dayton, Ohlo

Although not of the promoter type, Mr,
Paten appeared to be one of the infant powdered iron
Industry’s best salesmen, He had the aedvantages that
naturally follow a long association with Moralne Products
Ltd., one of the largest and most progressive fipms in
the industry, 1. e, he knew difficultles of powdered iron
mamifacture and was completely familiar with diffi@ulties

likely to be encountered in fabricating aihtered powderad
Iron parta and in addivtlion, knew conditions under which
the use of powdered irom parts might prove to be sconomic,
In spite of his long associatlion with the indusitry, Me.
Patech, unlike the usual powdered jron enthusiast, d4id not
wey to oversell the product, He realizsed that one fallurse
in orvdmnance application would condewn the powdered iron
Iindustry forever so he preferred bto make haste slowly,

The scope of Moralne Products Ltd, production
has been revelwed previously in the Bureau of Mines report
which deals with the Pahrenwald Oxide Reduction Precess,
The company is one of the laeding firms in the fabricablon

of lron powder in the U, 5. 4.



Mr, Patch stated he knew of Dr,Schwarbzkopt
as a man with considerable knowledge of powder fabrication

but alao as a man who ¥

o

ad difficulty in agreeing with his
business assoclates, He agreed with Dr. Schwartzkopf's
statement that prsctice bowbs could be made by powder
methods but he did not think this method of manufacture
would be economlc.

Moraine Products Division were sald to bhe
making powdered iron by shotting coaverter metel on a wheel,
grinding the quenched shotted metal and then giving it a
deoxidizing anneal in hydrogen to remove cold work effects
and any oxlde that has formed on the powder, Nr, B, 95,
Pateh claimed that 1t should be possible to make this
powder for 43¢ a lb, but thought the iron wade by the
Wegcott=-Fahreawald method had much greater possibilities
on grounds of cheapness, purity, and uniformity., He inti-
mated that his flrm were definitely interested in thig
development .,

Before the production of sintered powdered
iron can become econonic very many parts must be requlired
23 otherwise the dle cost would become excesslve, Mr.
Patch emphasized this in pointing out that the fields of
ordnnnce where powdered parts might find an aspplication
were in consumable goods such as shells or parts of the
individual soldier’s equipment. Although hs considered
that powdered iron bullets and powaered iron driving rings
for shells might vrove succes.ful and that many of the non
operating parts of small arms might be made by powder
method, he preferred to first prove his case in more sinple
applications. As a result he had concentrated on projectile
parts., Recently the Army and Navy had approved of a dummy

fuse for the 37 mm shell., Major Turner located in the







- Page 14 =

use owing to the prevalling high cost of iron powder. At
present it is belng mede from bar stock which is formed
in screw machines, It was sald that powdersd lron would
have to sell at Ifrom 4 to 4.5¢ a 1lb. to make the powder
metallurgy techmlique economlic. It was polnted oub that
should the powder method be used in this applicatlion lesa
raw materlal would bs reguired, fewer machine tools would
be needed and legs labour would be required, Mr., Pabch
estimated the Finished part would weigh mbout 6/10ths of
a 1b, and that 30 million of such parts would be required.
Mr. Patch felt that after so amuch had

been claimed lor powder metallurgy methods it was now up

to the fabricatora of powder to take full advanbtags of

opportunities presented in ordnance. He gave the ilmpression

of confidence in the industry, his only worry being the
operator who might oversell his product and give the whole

industry a vad nawe,

Powder Metallurgy Incorporsted, Long Island Cibty, N.¥,

The Fahrenwald development was discussed
with the officers of this company whose names are llsted
gbove, They were most lubterested in the development and
would like to undertelke the fabrication of the powder,
This firm has only a very small output compared with that
of powder fabricators serving the aubtomoblle industry.
They do not make the porous type vpart but only parts of
theoretical density amd good physical properties,
Apparently a small filrm opsrabting in this fileld can make
money., They are certainly very familiar with the hot
pressing technique., Although they can make parts with
properties practically egual to those of conventionally
made articles, thelr field of applicabtion is restricted

because of the high price of powdered irvon., This mskes
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thom most interested in the Fahirenwald development
which promlses to put low cost good grade powdered iroen

on the maxkeb,

mlformation Secured ab the Powder Metallurgy Conference

i, Charles Hardy of Herdy Metalg Corpor-
atlion sald thet each week he was selling five tons ol
hydrogen reduced iron for use in radio cores. He sald
that Meffin Ltd., were making this iron for him. They
were reported Lo be dissolving Armco iron in sulphuric
acid, evaporabing o a gulphate, roastlng the sulphate,
and reducing the oxide produced in hydrogen., WMNr., Hall of
Metals Disintegratling Litd, reported that his company were
also pubtting in a powdered iron plant and 1% was rumoured
bhet they were using a productlion similar to Melffin's
and menufacturing for the same market, Mr. Hardy said
iron so wmade had 90% of the properties reguired in
carboayl iron and could be sold at a lower cost, Iv
wae suid that the iron sold For around 65¢ a 1b, This
explaing why such a high cost production method can be
successiul,

Wr, Roehring of Morslne Products Lid,
stated thabt they are only lnvestigating the hot pressing
of iron powders exp@rimen@aily and did not conslder that
the method would be used widely in the ilmmedlate fubture,
Mr, J., Q. Adams of General Elesctric Co. stated that he
phought that his company would be willing to manufacture
Alnico maganets in Canada should border restrictions cause
a Cansdiaen shortage of thigs material, He stabted it was
their practice Ho cest magnets over an ounce in welght

and use the powder method in manufacturing smaller sizes.
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Although he represented one of the
largest companies in the powder metellurgy fleld Mr,
Langhammer tcok little official part in the conference,
1t Deing his companyfs practice to give out litile
information on their operation. Mr, Laighemmer, an old
tool meker, gave the Impression that he was completely
Femlliar with the application snd menufacture of powdered
irvon parts. He waé not nearly as free with inforwmation
as were the Genersl Motors men and merely hinted at
bhis company's developments, He did not agree with Mr,
Koehring's opinion that the hot pressed sintered
powdered iron parts had only & small immediate field
of application, stating tha®b when part quantities and
shapes were such that the powder metallurgy technigue
could be used Lo escepe conslderable machining, savings
could be effected and high quality parts conld be made,
Dr, Goetzel in his paper on hot pressing had atated hot
presaing had reduced the cost of a part from $2.00 to 504,
Mr., Langhammer confirmed this,

(. Langhsmmer hinted at the use of hot
pressed iron in ordnance uses., Hs stated gelfl lubricatbt-
ing iron bearings of large size were being used in anti-
alreraft guns and thabt smaell slzed parts of this bype were
belng instelled in ths Chrysler Pank, Mr, Langhsmmer sald
hig company had been éxperimenting with sell lubricating
powder metal core bullets as a replacement for the lead
in ball type asmunition. He clalmed these corea had
increased veloelty, greater asccuracy, bhetter balance,
greater range, and belbber penetration than the lead Lype
core and morsover they were eesier Lo manulacture., [He
also claiwmed that the barrel remalned cooler and wore

bettor when these materials weve used, These claims are
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being investlgated,
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A low cost iron powder of good gquality
should flnd a ready market. If ordnance uses develop
ag would appear likely under the stimuvletion of cheap
powder and the success of early spplications, it is quite
.possible that 100 tons of powdered iron would be fabricatad
daily.

Insofar as ordnance is concermed the
powdered iren Industry isst11l in its infency. Apparently
its uge {apart from that in the dwmmy fuse of 37 mm shell)
1s restricted %o radlo cores and sell lubricating paris.
Indications are that the tonnasge required by the radio
industry 1s larger than would be expected, and thab
properly made hydrogen reduced irca will be satisfactory
for the service providing the particles are small and |
dense, The development of high strength parte by the
cold rolling or hot pressing of sintersd powdered lron
parts opens up new possibilities in the industry as one

a3

of the main drawbecks of the use of a powdered ipron part
in ordnance was its low strengbth, If dévelcpmanﬁs pro=
ceed as they secem to be this cobjection should scon be
removed, The powder method allows for the saving of
strategic metals or the reduction in the use of raw
materials, It also reducea machine tools snd labour
requirenents, Itas field of application then might be
expected to lncrease,

0f the processos on the market at ths

present tiwme, the only one which promlises Lo produce
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low cest high purity iron is the Wescobb-Fahrenwald

process Until such a process is in opsration the full
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possibilities of powdered irom will not be realized ss

many developments are being held up because there is no

good cheap powder on the marketb,
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