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Gentlemen: A whiel we e o,

Rk b0 due Nle %z, o
I shall forget ther- is a clock in the back of the rooh Y € -

Vs a 47,
and shall have my time piece right here so if I zet wound up too flrs‘tl
all Colonel Jordan has to do is to pull my coat tail and I will stope.
Usually @w’.ddn-ling the class | have had a film as a reinforgement
end so really Whliwd in the dark. Today I have to oome out from upgder
cover and talk to you om iron and steel, but primarily on steel,

| There have been a great many changes even since this College
wes founded, in the steel industry and to my mind, one of the primery
. roasons for the change has been due to the seientifie development that
has gone on in the industry. As we measure time, it is not lonz ago
that Colonmel Hunt instituted the firet chemical laboratory at the old
Cambria [ron Worke in Johnstown Pe_nnaylnniu ~S.n~1862. They were having
diffisulty in the refractory of wrought iron and eould not find the
thing that kept them from having day after day the same grade and quality
of material, They made at that time & bar which was supposed to be a
vory sccurate bar; its finish wae like the old Russian iroms Yhen it came
from the last paes in the rolls it was almost shinye They intrdduced
stean and also delayed the pass. That would hold its selor for a long
period but it quiekly rusted. It had a tendensy to become brittle and
in desperation they arrived at the fact that somethimg must bo dones As
Sfresult they put Hunt there on the job and he built the first chemical
laboratory in an irem mill in the United States and so designated it.
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There they tested pig iron and other ores. The chemical analysis
of ores is not m now thing in the industry but we did mot know much
peyond the fact that iron ore had & certain metallic quality,
about 64%. How that is about 62%.

From the time of Funt on there was very little change except
that there grew up & number of Qnonieul laboratories ou&ide of the mills.
Some of @em still continues The X, %. Hunt Compazif,r still exists.

When they first went into the steel industry the chemists had
s battle from the start; everybody was aga‘nst them. Ye had men who
thought that emperience and special tools were adequate to make eny
kind of material. They knew the heat in the furnsce bstter than any
instrument could tell them, but the chemist finally ‘“ound his phoo in the
industry and that was in the 1890's when Carnegie was htving \' rost deal
of trouhlo‘ They would put ore in the Bessemer converter and it voﬂld
blow off, and after much experimenting they fimally found & German ol‘waist
who came over from England and found the trouble. There mm\n;_too much
phosphorous in the metal, and in the proeoia s @ither aoid““ o;'VBonnm*Q
phosporous, unless thoroughly controlled, is ome thing that #ill come out
as slag. Then they got a steel chemiet and the Dosscmer oonvért'r had a
wider use in the industry . |

In the course of time we commenced to get a -pooifi:gtion for A
steel. How are you going to got a specification unless you 80| b«k to
the basic materials and even though they had put the chemist tp wprk he
did not know metals, so they brought in the metallurgist. Hof nl lluqd

upon at first just as the chemist had been and they formed a op-bihltion
|
-8 e |
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against this whippersnapper. Soon however, some of the colleges began
to train metallurgists, and Harvard University trained some in 1305 or 1909,
They were young men, full of vigor and mew thought but when they came
up against the chemist and the old men in the industry the trouble was
renewed. During the period at the end of the Vorld Viar we !rought a
new man into the industry, The chemist and msetallurpgist had harmoniszed
their interests and now we brought in a physieist - a physical chemist,
e has had to go through the same experience. 4 lot of s have & resente
ment against anything that is new; w allow our prejudices to warp our
better Judgment. The harmonizing of these three men into the ndustry
is a strong force and through it we eame into the age of ressarch.
Yie have had our stone apes, our copper age ani a mechanization age, and
we sre now getting more and more into a ldiﬂ;tif‘ic ere.
We are making only 107 of the steel in the United States yet
we have 400 men either doing research work or chacking qualities or
snlyzing metal to produee three million tom® of steel., e have stepped
aside from just a pure check and balance and have set men in corners
doing pure research. I murst tell you about & paper writtem by Henning
about Bessemer converters and Uessemer steel, bgguking down some of the
old fallacies we had about Bessemer steel. iveryone said that was wrong
because it shipped easily because of free sulphur. Henning says no, and
in a conclusive wag, as a result of his experience with Dessemer stook. \
Then in the &ben hearth there has been wide development from
another angle - the study of the associstion of elements through heat.

%e have felt in the past that we could jeam on the heet - reise the
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temperatures and get a more rapid association of elements, but there
is a peculiar thing. If you Qst watch everyday life you will find that
there is & rate at which the oimuta of live oombine and you om 't force
them beyond a verteln point. BSo in steel; we found thaf we ocould not
forece steel simply by adding heat, At a meeting held in this city in
1918 somebody said all we had to do was to inorease pressure or increase
heat and temperatures and we would get the increase in metals we needed
at the time. We forget that the elsments « oxygen, irom, phosphorus,
sulphw, ete., will only associate at a certain rate end therefore we are
controlled by the laws of nature snd all that science &an do is to find out
how that law works.
fMaving lkatned that lesson we are now putting men to work
to find out if possible what ochanges can be effected by the combination
of elements we have disregarded in the past. 7ie are couing into a new
\ period in America. In the late mechanisation age, if & bar 1" square
\would do a certain service then to get a hiher value of stress all we
had to do was inoremse the size of the bar. One of the best illustrations
is in the seamless tube. We believe if we could pet materiel that would
stand 250,000 pounds a square inoh that we would have a material as strong
a8 that which was formed and welded. In those deps we were punoturing the
earth for oil at 4900,026 feet. Well, somebody wanted to go to 7500 feet
for oil and we got Grade B material thet ran 16&,000 pounds to the .qu.;-.
inch. It was thought there should be a proportionate increase in the
wolght of earbon to be sdded and that worked out well in Grade B material.
Putting it out in casting we could set it down to 00 feet and be free
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from QhO.P.llibllltiOI of yupture at the joint, and then imdustry demanded
that they be put down to 9000 feet. So we pot a ‘rade C and in that
moment when we changed over to that stronger material we found we had %o
decrease our earbon and in a certain related portion increas: o.r manganese.
ire. Frank Yount of Texas said he wanted to go to 11 or 12, or maybe 15,000
feet. Could we get a metal that would do it? Ve then got out a Grade D
natorini in tubing that runs from 110,000 te 125,000 pounds per square
inch and they had sct e casting at 11,285 feet at 'dessa.

That work has been the direet result of science in the industry
onabligg us to find out how elements would function one with the other.
Thile -Q were developin;g our carbon steel and learned to tpprﬁginto
the value of silicon as a strengthener of metal wo learned it was possible
to roll silicon steel and roll it advantageouslfie There was an ide: we
¢ould not go over 1% in manganese - it would explode. That is past a'd gone.
"e know more about the association of elements.

All these y-ars we have been fighting a bettle against gcorrosion
and one of the great olements we thought would help would be tﬂ;por.

Then we got over into chromium and nickel, and partioularly when we got

into stainless steel we felt ws hud a metal that wes strong and nom=
corrosive and thd; our trouble was at an end., That ies one of our great
difficulties - we seem to fesl that we can with ome stroke arrive at a
panacea for all ills end our troubles will be over. In the stainless steels
in many instances they did a wonderful piece of work. I can see the
cireulars distributed at Tulsa several years ago in which they made the

statement: “"At l.lt-your problems are over. Use 18.8 for
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purposes and high temperatures and you have solved the corrosion
problem.” FKecently in research made by the University of Michigen

for the Timken Bearing Company it was found that there was certain
brittling of the materials that go into steel at high temper:tures

and therefore they were not su sure the pipes would not burst. There
were certain pi.!_'_g; that did burst in Texas refineries. They arse

trying te get something tougher and finer and they are making progrut‘_;iﬁ
a point wheliithey will take temperatures up to 2000° and pet away

with it. TIf you ocan prevent stainless steel from becoming scratehed,

and it takes a good deal to sorateh it, - if you can keep the polish

in good order, you are pretty safe from corresion starting. But we |
can't always ocontrol dents amd scratches, and these have a great
influence in thecorrosion of metal. [ am makin: that mtatement not

from direot expetience but from reports that have ocome into the Engineer-
ing Uoeiety at several meetings.

Originally the tensile stremzth of metal was the comtrolling
factor as to the acceptance or rejection of metal. The first testing
machine was a testing of a bar. Come one went to a loading platform
and piled on that platform a load of stomne or pig iron or anything
that would give weight and then would wateh what took plaece when the
bar broke. Then came the testing machine and with it the chance to
study what was happending as the load was applied, and they commenced
to recognisze the yield point. Today the yleld point is without doubt
receiving more attention so far as the ultimate use of metal is con-
cerned than the breaking stress. iJetal is only good as long as it is

elastic but the minute you get a permanent set in that metal there is
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nothing %o * how long it will stand its cepascity. That was proven
very eomlnciwly in some tests that were made by sustained loads beyond
the yééld point, and that is one of the reasons why they are predicating
factors of eafety on the yield point rather than on the ultimate wvalue
of the metal. Thcﬁ eame more mechanieeal methods of findins out how
loads were sustained, ﬁxy they could be applied bystudyins the grain
structure, ete. [ might say here that the mieroscope did not come into
the industry very earlys. It was not until the World War that the miero-
scope had any set pincc in the itoel industry. 7Today we mmixswky have
our microscope for stydying grrein structure, size and uniformity, ete.
Five years ago there were men who would recognize what grain  rowth meant
in steel but it was not until last year thet a paper was read at the
ietal Cociety that particular understanding was had on the subj ot. People
begafn to advertise "comtrolled grain". Today there is a further step,
particularly with steel under high temperatures, i.e., gmi;} creep.
Wie have had to have something to define the conditions of steel and today
we have grain ereep. That is, as temperature is applied in steel and load
is applied there is a certain tendency or movement, and all steel subjected
to load is adjusting itself against it. Jo we have grain creep and they
have been able in this research made at the University of Hichigan for
the Timken people, to make & cifiye of the rate of grain creep at given
temperatures. They found that up to 1150 to 2500 degrees carbon steels and
alloy steels had the same relationship but when you get beyond that temper-
ature then alloy steels were moreeffective and the rate of grain creep much

slower. Therefore in the higher temperatures it is recommended that the



alby steel be used but there should be a reasonableness in the use of %he
metals. The study should be continued of the reletiomship betwesn manganese
and nickel and -:ng:neu and ore and other alloys that are used. In other
words, 1t is my thought that we are not at the end of our effor's in
reseamch in steel or its possibilities. lany times I have told students
when they aliced "Are we at the end of research in this fisld", that we
have only commenced to seratch the surface.

So much for the trend, possibilities and developu'nt in sciemce.
There are a great many changes going on in the steel imdustry today im
nethods of rolling. The mutozobile has brought about a tremendous demand for
sheats that are strongs sheets that are easily worked or framed that will
vltkligtmd hizh shock., The old hot rolled sheet as we have kmowm it in the

past is gradually diseppearing and we are coming into ecold rollinge I don't

remember whether the class last year went to see the metal or note

o 1

p to t\hru million pounds against a sheet
beins rolled ocold. A -hnt" is ge.htngc; from 1/4 inch thiek to one - the last
demand I have seen is for ome rolled to 005 cold without any intermediate
anmealing. That sheet whem it comes into service can be drnﬂt in i:orn

and the edges will not cracke There is another thing they want it for =

& ;asket cover. They feel there is a heat resisting value in the steel

they could mot get in copper or any oth-r substance and they are Ass}d_ng

for steel that is ,006" thick. That to my mind is ome of the most womderful
steps th.t has taken place in the steel industry. ‘ihen you have steel in

the form of a ribbon that wes 115 feet long originally and pull it out to
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eight or ten thousand feet and it holds its form, doss not widen out
and is *- to diameter, that is a big step in the developmont of the
jron and stesel industry.

I speak of that particularly fr»om the rolling; angle; now we
come to the fabrieating side. TFor years and yesrs all structure was
sabricated on rivet spacing - for tanks, boats and barges, elc. They
were all talking about rivets. Today, tﬁrough advancemsnt by research and
constant practice we are substituting welding for that. La:t week the
welding eople had their ammual meeting in Chicago and in that meeting,
judging from the paper reed and talks given, there is a feoling that
there has been great progress in welding, but they have only scratehed
the surface. There is a changeover from castings to rolled structures
that will ultimately be welded. That affeets you very much. basieally,
of sourse, pig iron will not make much change oxcept that we will be able
to use liéht structires. tome o7 them feel they will be able To gain
lost ground but it looks to me as if the burden of increassd demand is
upon the mill rather than upon the foundry. That seems to be the tendencye.

Thet is the development. The work that is being come will
ungeustionably change many of the basie figures thot we established ten
years ago or even five years ago. I will mot go into the machine side and
the influences going on there. Time will not permit. I do want to em~
phasize in closing, however, that sciemce is caing into its own in the
Unisd States. The best part of it is that what we have discovered we
have put into practice end in that we lead the world.

==000=-=



Q@ = Is grain oreep a refinement?

A - It is fatigue rather than an elewent of grain structure/
It is a change in the relationship of the :raim structure. It is an
adjustment rather than any refinement. When you get to 2000° there is
bouad to be certain change but it is more an adjustment then a refinement.

% = You spoke about tubing and oil wells goin; deeper all the time.
Y¥hat is the possitility of alloys in that tubing?

A - There har been eome little temdency to alloy but alloys of

R

manganese ars treated from the manzanese stendpoint rather than fromhtpf“‘_

or other things. They have been able to do that by eontrolling the ree
lationship botween carbon and menranese and mof%pdenum e in other words
your mansanese is elways a cleanser and pvrifie; end so far they have
ihge ahead on that and not sc much to alloy. One compeny has but in the
main it is manganese.

& = then stainless gecl first came out (most ¢f our rifle
berrels are made of that) we thourht we had a very rood thing but it did
not work out. Do you attribute that to the fact that the interior ol the
bore is never smooth?

A « [ am taking the statement of the stoer room man. He gaid
if you have amy soratohing you will have trouble with rust. e have never
Leen able to get away from the jood old elbow grease to keep a rifle bright.

<« = I understand a grcng7s} pipin: is stiteh welded. Has any
such been used for casings.

A - 'me company is making quite s point of stitch welding pipe
for casings but the major portion of the old people feel they should use
Seamless.

Q = What is stiteh welding.
-10e
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A = It is flat fused at the weld - just as if it had been

'titcm.

Q =« Are these new processes being more or less controlled by
patents through a partioular organization but available %hrough-«dicense’

A =« They are available through liocense. "@ have a patent on
g certain phase of cold welding - to determine the thickaess of the sheet
as it leaves the roll. %e haven't refused to license anybody to use it |
It has been patented but is controlled under license.

L « Yould you case tc diseuss the basing point system and
its effect on prices.

don't

A = I/know whether ! am competent to talk on basing  point.
There has been a great deal of misunderctanding or fallacious thou;ht
in regard to it. About all it does as I see it has been to give some
people certain advantages in freight rates.

Q = Tould you carsz to say something about the effect of stein-
loss teel in ship conmstrueotioni Till it zive them longer 1life’

A - I know little about it. I do not think they have gone far
enough yet on the matter to make any conoclusive opinion possible. I
do think any possibility of cuiting down the amount of corrosion in metals
is a michty good thing butl don't think our expegkiments have gone far
enough to be comclusive.

Q = Is the Navy demanding any different specification for their
steels? Are they x-ugg toward alloys?

A « They areleapcthctic to anything that cuts down sorrosionm;
they are alse outtin; down dead weight.

Q « I understand some of these new stream lined traims like the

- 11l =
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ones built by Budd use stainless steel rolled very thin. I wonder how
it is standing up in service. Fould the corrosion be sericus enourh te

affect the weight?

A - I was in Union Station in Chicago last week talking to
tho:F.ngineor. They have a train called the Zephyr and [ asied him about v
it. He said they knew it was economiecal to run that 1i;Lt train but for
us to keep busy getting the good old steels down to s point where they
could use it with greater stren;th. The one important thing to the railroads,
to my mind, is to get metals with less dead weight than we have today.

4 = About mill scale - why don't the steel mille try to put
out a product without it?

A « There are differsnt types of mill scale., ill scale itself
is a defense against oorrosion. Several years ago Speller brought out
a Spelleriszed steel for pipes. “hen that steel was being rolled from
the ingot down into the skelp it passed through rolls that forced itz into
a kneader the same &5 you would knead bread, and that acted as a defense
against corrosion. There was no uniformity in the kneadin, anl they have
dropped that as an advertising -oint. There is ﬁmill scale that is oxide
and is e defenss against corrosion. Certain ailiﬂ seales chiy o/° and
leave a raw surface and if it is subjected to certain influences it will
start an active corrosion. There is an effort to keep down raw nill scale.
There is also a %ﬂh socale. there the metal rests on the bottom of
the furnace and tho‘ bottam of the furnece is mede out of old crockery they

have broken up and melted down to stand high asbrasion, the steel will
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take up & certain smount of that slag scale. If that could be applied
over the whole material it would be e wonderful thing except that when
the scale begins to peel off it would Qt in to the seats of valves.
the gemersl form olscale is iron oxide and is difficult to remove.
Tere is a vast effort made on rolling plate; they throw salt or
salt petre on these rolls and it bangs like a cannon. The last bang
18 not due t~ the salt but to the hydrogen from the water. They do
attem t to eut the scale down as much as possible.

. = #hat about this 4et 7 corporation of Americe in Los
Angeles who elaim they cover all piping amd it stops all corrosion?

A = They have been endeavoring to inverest us in that.

I don't know the result.

Q = Concerning thet «005" cold rolled plate, low does ils
yield point compere?

4 - About 807%. In rolliny the steel you roll it in one
direction and them in another, and back and forth - not all in one
direction and there is no chan-;,e. in the elements.

(, - #ie have a rreat deal of difficulty in the storage of
steel plates and 1 have known of instances where we have lathered thenm
with petroleum. UWhat do you recommend for a preservative of steel plates
stored out of doors?

A - [ don't know anythiné};!better than the preparations put out
by the Stenderd 0il Company. It is & steel varnish.

Q » In Miraflores Lake in Fename therc is e section of i’%n
and steel pipe left from the irench comstruction days on the Panema Cenal.
It has been there for fifiy years and is in a porfect state of preservation.

To what do you attribute that wonderful state of preservation?
- 13 -
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Ay~ They were probably W‘Mim ores and by the old
chgreoal blast Zuxmxmm mills. I saw a lot of sheets at .

The original -;ung: were 1909 and they were just as good as the day
they were piled there. I brought some samples home but could not tell
whether it was wrouBlit iren and soft steel or just how it was uade, but
it looked as if it were a Swedish ore product.

¢ = 1 am very much interested im this thin eold rollin;. I
judged it was carbon steel. Could you roll it as thin as that if it were
nic:el or stainless steel?

4 - They claim to have rolled it as thin as tissue paper but
I do not knows |

§ = Would you say the trend in the use of alloy steel was
increasing or decreasing?

A - [nereasing,! think. A few years ago in the automobile trade
they thought they had to go to alloy steels but they have come ba « to
carbon steel. They are finding new fields for it.

Colonel Jordan: In closing this talk I want to say one thing
about ir. Crockett. When we went up to Pittsburgh last year an! went to \/ /
the Jomes * Laughlin plant “r. Crockett was an ill man but he ot up when
We came. Il said he just could not permit the Army Indus-rial Colleze to
come out there without htgming them end he zave us a talk there that
was one of the most ‘ - we had ever heerd,enithen went back to bed.
I want you to upproohtetho kind of man who has talked to us today. He is

8 real friend.
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