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I 81mll f o r g e t  thor, ,  i s  a o look in the  beak o~ the  tomb ~. ~" : -  " 

and s h a l l  ~ v e  my t ime p i e c e  r!g.~t  hero  go i f  I ge t  wound up too f a s t  

a l l  Colonel  Jo rdan  has t e  de i s  to  p u l l  my e a s t  t a i l  and I w i l l  a t o p .  

u sua l ly  ~ :~addroee ing  the  c l a s s  ,~. have had a f i l m  as a r e i n f o r o o m e n t  
t ,  

and so r e a l l y : ~ ,  in  t h e  da rk .  Today I have to  O~nO out  from u ~ e r  

oover and t a l k  to  you on i r o n  and s t e e l s  bu~ p r i m a r i l y  on ~ t e e l .  

There have b~en a g r o a t  ~any ehan~es eve~ gin~e t h i s  ~o l le~e  

usa founded,  in  t h e  s t e e l  i n d u s t r y  and t o  my n t~d .  one of  the  p r imary  

T~8ons fo r  the  ohan~e has been duo to  ~he s e i e n t i f i e  d e v e l o ~ n t  t h a t  

has gone.on in  t h e  l a d u o t l ~ e .  A8 w~ measure ~imo~ i t  iS no t  lon~, ago 

tha t  ~olonol  Hunt i n s t i t u t e d  t h e  f i r s t  ehemtoal  l a b o r a t o r y  a t  the o ld  

~utbr ia  £rozt ~oFk8 ~a ~ohn~owu Ponneyl~smia in  ,186P.. They were hawln~ 

d i ~ F i e u l t y  in  t he  r o f r a o t o r y  oF wrought  i r o n  and oould not ~Ind the  

thin~ t h a t  kep t  ~he~ From hayin~ day a i d e r  day the  same grade and q ~ a l i t y  

of n a ~ o r i a l .  T~ey made a t  t h a t  time a ba r  which was supposed to  be a 

very aoourabe b a r l  l~s  f i n i s h  was l l ~  the old ~uaJ ian  t r o ~  ".hen i t  ease  

frou the  l a s t  p u s  i n  t h e  r o l l s  i t  was a lmost  ahLny. They ~n~r~duoed 

a t o m  an/  a l s o  d e l a y e d  t~o p a s s .  That u~uld ho ld  i t s  o o l o r  ~or a lon~ 

period but  i t  ~ t i o k l y  r u s t e d .  I t  had a tondenoy ~o beooue b r i t t l e  and 

~J~ dooporat ioj t  ~ho y a ~ v o d  a t  the  ~ o ~  t h a t  some~hin~ mUS~ be done.  As 

a ~ a u l t  t h e y  ~ Hut~ t h e r e  on thO ~ob and he b u i l t  t he  f i r s t  ohemloal  

l a b o r a ~ y  in  an l m  m i l l  i n  the  United ~ a ~ e e  and 8o d e s i g n a t e d  i t .  



1,here 4d toy hes iod  p i~  i ~ n  and o~J~er o r e s ,  The ohemioal a n a l y s i s  

ef ores  18 no t  a new ~ ! n ~  in  ~ i n d u s t r y  bu~, we did  not  know mush 

beyond the  Fao~ t~hat ~ ore  had • oertuttn m o t a l l i o  q u a l i t y ~  

abeu~ 64~, Mew t h a t  i s  about  6L~. : , 

From t he  t ime of  ~unt on there m~s v e r y  l i t t l e  shanks exeept 

that  there grew up a n~b~r Ot ~emloa l  labot~atories outside of the m i i l s .  

gone of  ~nn s t i l l  oont lnueo The E, g ~unt C~mpa~ s t i l l  e x i s t s .  

Nhon they  £ t ~ t  went i n t o  the  s t e e l  i n d u s t r y  the  chemists  had 

s ba t t l e  t~om the  s t a r t !  everybody was a~a~nst  them. "~':e had ~en who 

thought t h a t  e m p m ~ o o  and s p e c i a l  t o o l s  were adequate  to  :sake any 

kind o~ m M r k l ,  They knew t h e h e a t  ~n the  ~'urnaos b e t t e r  t h~n iany  

ins t rument  oeuld  t e l l  thma~ but the  ehemi8~ f ~ n a l l y  f ~ d  h i s  i p l e a s  in  t h e  
~"~ t~ ~'- 

t ndus t l~  and t h a t  m i n  the l ~ 9 0 ' s  when Carnegie  was havin~ ai ~ rea t  dea l  

oF t r o u b l e ~  They would put  ore in  the  ~essomer o o ~ e r ~ e r  and I t  um~ld 

blow o a t .  and el%or muoh e x p o r i n e n t i n ~  t hey  F ina l ly :  t o ~  ~ German ohOmtst 

~ too  musk who gem ower £rom K ~ a n d  and ~ a d  the  t l ~ u b l e .  T h e r e  aS, 

phosphorous in  the metal ,  and in  the prooess, e i t h e r  acid ! or~,~essener~ 

pheoporoug, u ~ e s s  thorouKhly c o n t r o l l e d ,  i s  one t h t n ~  t h a t  Wil l  come ;eut 

am s l a g .  Then t h e y  t o t  • s t e e l  ohemist  and the ~oosemer oonver~er had", s ~.'- 

wldow W in. the i n d u s t r y  ° . . ~ ~,~' ~ 

~ln ~ e o u m  of t ime we ooumeneed to  got • speotf i ,=#~ton fo r  ~ ~~, 

s t e e l .  How sure you Koing to  got  a s p e o i F t o a t i o n  u n l e s s  you go I~beek t o  

 ter . p . t  the oh i t he 

did Sot  know mol~als, so they  b r l a ~ h t  i n  the  n o t e l l u r g i s t o  iIe( was ~ile~d 

upua a t  f i r s t  Jus~  a s  t he  chemis t  had boon and t h e y  tortured • i p m b i n a t i o n  

i 
i lira ~ ~ ~,, 
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~o ims% ~hts  u h t p p e r s n s p p o r ,  Soon however ,  sane  o f  t h e  o o l l s g e s  began 

t o  t l ~ k  m o t ~ l u r g i e ~ J ,  and h r v a r d  U n i v e r s t L  7 t r a i n e d  some iZl 1~05 o r  19090 

They wore young menp P u l l  o f  v i g o r  and new ~hought  b u t  ~hen ~ o y  osmo 

up a E a i n s t  t h e  o h e m i s t  and t h e  o ld  men i n  t h e  i n d u s t r y  t he  t r o u b l e  was 

r~neumd. D u r ~  t h e  p e r i o d  a t  t he  end o f  t h e  ~ o r l d  ~'ar we ~rought  a 

new man i n t o  ~ e  i n d u s t r y .  The ehemi~t  and m e t a l l u r ~ i s t  had harmontsod  

t h e i r  i n t e r e s t s  and now we b r o u g h t  i n  a p h y s l o l s t  - a p h y s i c a l  o h e n l s t ,  

~e has  had t o  go t h r o u g h  t h e  same e x p e r t e n o e .  A l o t  o f  s F, av~ a r e s e n t -  

ment a g a i n s t  a n y t h i n ~  +,hat i s  newj ~ a l l o w  our  p r e J u d t o e e  t o  warp our  

b e t t e r  J u d ~ t e n t .  The h a r m o n i z i n ~  o f  t h e s e  t h r e e  men i n t o  t h e  i n d u s t r y  

i s  a o t r o n ~  f o r e s  and t h r o u g h  i t  we e~ne i n t o  t h e  a~e o f  r e s e a r o h .  

• e h~ve had our  s t o n e  a ~ e s ,  o u r  s a p p e r  a~e an~i a m e c h a n i z a t i o n  ace  . and 

we a r e  now g e t t i n g  more and more i n t o  a s e ~ n ~ i f i e  a~e .  

~e a r e  making o n l y  10~ o f  the  s t e e l  i n  t h e  Uni ted  . ~ a t e s  y e t  

we hawD 400 men e i t h e m  doin~  r e s e a r o h  work o r  oheokin~  q u a l i t i e s  o r  

a n l y s l n ~  t o t a l  t o  p r~duoe  t h r e e  ~ i l l l o n  t o n s  o f  s t e e l .  .~e have s t s p ~ d  

a s i d e  f rom J u s t  m pure  shook  and b a l ~ n e e  and have  s e t  non i n  c o r n e r s  

doin~ p u r e  r s s o a P e h .  I mu~t t e l l  you a b o u t  a pape r  w r i t t e n  by Honntn~ 

about Koaaomer o o n v e r t e r s  and ~ossomer  s t e e l ,  b ~ a k i ~  down some o f  t h e  

o ld  £ o l l a e i o s  we had a b o u t  ~oaaemer s t e e l ,  h~eryone  8a id  t h a t  was wron~ 

booause I t  s k i p p e d  e a s i l y  booause  o f  ~ ree  s u l p h u r .  Harming s a y s  no ,  and 

in  a o o n o l u s i w e  ~ as  • l ~ a u l t  o f  h i s  e x p e r i e n c e  w i t h  Bomsomor s t e a k ,  \ 

Then i n  t h e  ~ e n  h e a r t h  t h e r e  ha8 been  wide  d e v e l o p m e n t  f r e e  

ano tho~  a ~ ] ~  - t h e  s~.udy o f  t h e  a s s o e l a ~ i o n  o f  e l m t o n t s  t h r o u g h  h e a ~ .  

• e have  f e l t  i n  t h e  paot t h a t  uS oou ld  Jam on t h e  h e a t  - r a i s e  t h e  
: / 
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~ ~ t ~ s  mad 6~mt a m~ ~pid sss~tlo~ of eX~|, but there 

i s  8 p e e u l i a r  t h i 1 ~ ,  IF  you  ~ B t  watoh  e v e r y d a y  l i f e  you  w i l l  r i n d  t h a t  

t h e r e  i s  a r a ~ e  a t  ~ h l e h  t h e  e l ~ n t 8  o f  l l v e  emablne  and you  o ~  ' t f o r o e  

them beyond  • u e r t a i ~  p o i n t ,  So i n  8 t e e l ¢  we Found t h a t  we o o u l d  n o t  

f o r o e  s t e e l  e ~ l y  by a d d ~  h e a t .  At a ~ $ t l a g  h a l d  i n  t h i s  c i t y  i n  

1918 somebody s a i d  a l l  we had t o  do was t o  Inoreame  p r e s s u r e  o r  i m o r e a s e  

h e a t  and t o ~ r a t u F e s  and we would  g e t  t h e  i n o r e a s e  i n  m e t a l s - ~ e  n e e d e d  

a t  t h e  t i m e .  We F o r g e t  t h a t  t h e  e l e m e n t s  - o x y g e n ,  i r o n ,  p h o s p h o r u o ,  

n l p k u ~  o t o . ,  w i l l  o n l y  • s s o o l a t e  a t  a o o r t a i n  r a t e  and t h e r e f o r e  we 

o o n t r o l l e d  by  t h e  lmm8 o f  n a t u r e  and a l l  t h a t  s e l e n e •  ~en do i s  t o  f i n d  o u t  

how t h a t  l a w  w o r k s .  

i l • ~ n g  ~ s i m o d  t h a t  l o o a ~  we a r e  now p u t t i n ~  men t o  work 

to  f i n d  o u t  i f  p o s s i b l e  ~ a t  o h e ~ . e e  oan be e ~ f o o t e d  by the  e o m b i n a ~ i o n  

o f  e l e m e n t s  we h a t e  disroKeueded in  t h e  ~ s t .  :',e a r e  eomin~ i n t o  a new 

p e r i o d  i n  ~J so r toa .  I n  t h e  l a t e  m s o h a a t s a t i o n  a g e ,  i f  a b a r  1"  s q u a r e  

would do a o o r t a i n  s e r v i o o  t h e n  t o  g e t  • h i , h e r  v a l u e  o f  s t r e s s  a l l  we 

had t o  do was tnolwNtoe t h e  s i s •  o f  t h e  b a r .  One o f  t h e  b e s t  i l l u s t r a t i o n s  

i s  i n  t h e  OeaaL1OSS t u b o .  ~A~ b e l i e v e  i f  we o o u l d  g e t  n a t e r i a t  t h a t  g o u l d  

s t and  ~50~000 p o u n d s  • e q ~ a r e  ~aoh t h a t  um would have  • m a t o r i n l  a s  s t r o n g  

as t h a t  ~ h l o h  urns Formed and w e l d e d .  In  t h o s e  dap8 we were  p u n e b u r i n g  t h e  

e a r t h  Foe o i l  8~ 6 9 o 0 . 0 J 6  F e e t .  W e l l ,  somebody u ~ n t e d  t o  go t o  7§00 F e e t  

f o r  o i l  and  u s  g o t  ~ r e d o  D m a t e r i a l  t h a t  r a n  l~4eO00 pounds  t o  t h e  s q u a r e  

l no h .  I t  we8 t h o u g h t  t h o ~ e  s h o u l d  be • p r o p o l ~ l o ~ a t e  i n o r o t s o  i n  t h e  

m l ~ h ~  o~ a m  t o  be  added  and t h a t  u o r k o d  o u t  w e l l  i n  ~ r s d o  S m a t e r i a l .  

Pu~t ln~  i t  ou~ i n  e a o t t n ~  we o o u l d  s e t  i t  dou~ t e  ~ 0 0  F e e t  and  be  f r o g  
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f reR t h e  I ~ m e t b i l i t l a s  o f  ~ p t u r e  a t  t h e  j o i n t ,  and t h e n  i n d u s t r y  demanded 

t h a t  t h e y  be p u t  down to  9000 f o o t .  So we ~,ot a ~-rade C and in  t h a t  

~ t  uhon w ohanL~d o ~ r  t o  t h a t  e t r o n ~ e r  m a t e r i a l  we found we had t o  

d e e . t e e s  o u r  c a r b o n  and i n  a o o r t a l n  r e l a t e d  p o r t i o n  Inoroo6,~ o~r  ~ n g a n e s e .  

~r .  Frank ¥oun t  o f  Texam s o l d  he u m n ~ d  t o  go to  11 or  12, or  maybe 15,000 

f e e t .  Could we g e t  a m e t a l  t h a t  would do i t ' .  ~ ~~ t h e n  ~.ot ou t  a Grade D 

n o t a r i a l  in  t u b i n g  t h a t  r u n s  f rom l l O , 0 0 0  t o  125,000 pounds pe r  s q u s r e  

inch and t hey~had  s r t  a o a s t i ~  a t  11,255 f e e t  a t  ~ e e s a .  

That  work has  been  ~ e  d i r e . s t  r e s u l t  o f  s c i e n c e  In  t he  i n d u s t r y  

e n a b l ~  us t o  f i n d  ou t  how e l e s o n t n  would f ~ n o t i o n  one w i t h  t he  o t h e r .  

,Tntle we wore d e v o l o p t n ~  ou r  c a r b o n  s t e e l  and l e a r n e d  t o  o p p r ~ o f a t e  

the  v a l u e  o f  s i l i c o n  as  a s t r e n g t h e n e r  of" m e t a l  we l e a r n e d  i t  wa~ p o s s i b l e  

to  r o l l  s i l i c o n  s t o o l  and r o l l  i t  a d v a n t a ~ e o u e l ~  ~ e r e  was an tde~ ~e 

could no t  ~o o v e r  I~'~.~ in  manganese - i t  would e x p l o d e .  That  18 p a s t  a-:d gone .  

:',e ]mow more a b o u t  t h e  a s s o o l e t l o n  o f  c l o s e s t s .  

A l l  t h e s e  y~,ars we have been  f l ~ h t l n ~  a b o t t l e  a ~ a i n s t  o o r r o s l o n  

and one o r  t h e  ~ r e a t  e l e m e n t s  we t h o u g h t  would h e l p  would be ~ p e r .  

~hen we g e t  o v e r  i n t o  chromium and n i c k e l ,  and l ~ r t t o u l a r l y  ~hen we c o t  

t o t e  e t a / n i o B e  s t e e l  we f ~ l t  we h~d s m e t a l  t h a t  wn~ s t r o n g  and non-  
/ '  

o o r r o e l ~  end t h a t  o u r  t r o u b l e  wee a t  an  e n d .  That  I s  on~ o/" our  g r o a t  

d i f f i c u l t i e s  - ~e soo~ t o  F e e l  t h a t  we can  w i t h  one s t r o k e  a r r i v e  a t  a 

p~saooa £o~ e l l  i l l s  and o u r  t r o u b l e s  w t t l  be  swore In the  s t a i n l e s s  0~4~18 

i n  ~ I n s t a n c e s  t h e y  d i d  a u o n d o r t u l  p i o o e  o f  u o r k .  I san  see ~he ' 

e i r o u l ~  d i s t r i b u t e d  a t  ~ u l s a  sowe~al  y e a r s  ago i n  which  t h e y  made ~the 

e t a t emen t~  "At ] ~ e t  y o u r  p r o b l e m  a r e  o v e r .  Use 18.8  f o r  

- 6 -  



p ~ p e m p  and h i g h  t ~ q ~ m a t m m s  and you have  s o l v e d  t h e  c o r r o s i o n  

p r o b l e m ,  e ~ e e e n t l y  i n  r e s e a r c h  made by t h e  U n i v e r s i t y  6 f  Mieh igan  

f o r  t h e  Ttnkem 5 e a r i n g  Cou~mu~y i t  was f o u n d  t h a t  t h e r e  was eel~bain 

b r i t t l t a ~  o f  t h e  m t e r i a t s  ~ a t  go i n t o  s t e e l  a t  h i g h  t o ~ o e r ~ t u r e s  

a ud therefore they mere net so sure the pipes would n,~ burst. There 

N r e  s o r t • i n  p i ~ l  t h a t  d i d  b u r s t  i n  T e x ~  r e f i n e r i e s .  Tiley a r e  

t r y i n g  t e  g e t  s ~ t h i n ~  t o u g h e r  and f i n e r  and t h e y  a r e  making p r o g r e s s  

a ~ o t n t  w h e ~ t h e y  w i l l  t a k e  t e m p e r a t u r e s  up t o  2000 ° and ~ e t  away 

wi th  i t .  I f  you  e~n p r e l r ~ n t  s t a i n l e s s  s t e e l  f r o m  becoming s c r a t c h e d ,  

and it takes • good deal to serateh it, - if you osn kee~ the polish 

in good order, you are pretty safe from corrosion starting. But we 

c a n ' t  a l w s y s  e o n t r o l  d e n t s  and s c r a t c h e s ,  and t h e s e  h~ve  a g r ~ a t  

i n f l u e n c e  i n  thee0rroslon of  ~ t a l o  I mn m a k i n s  thet a t a ~ e ~ e n t  n o t  

f rom d t r o o t  expet ienoe b u t  i~rom r e p o r t s  t h a t  have some into the Eng ineer -  

in~ ~Looiety • t  s e v e r a l  m e e t l n r . s .  

O r i g i n a l l y  the  t e n s i l e  s t r e n g t h  o f  m e t a l  was t h e  c o n t r o l l i n g  

f a c t o r  a s  t o  t h e  a c c e p t a n c e  o r  r e j e c t i o n  o f  ~ e t ~ l .  The f i r s t  t e s t i n ~  

~ e h i ~ e  1me n t e s t i n g  o f  a b a r .  Some one ~ e n t  t o  a l o a d i n ~  p l a t f o r m  

and piled on that platform a Io~d ef stone or pig iron or anythin~ 

t h a t  eo~ ld  ( i r e  w e i g h t  and  t h e n  would ma tch  wha t  t o o k  p l a c e  when t h e  

broke .  Then @me t h e  tost£ng m e h i n e  and w i t h  it t h e  c h a n c e  t o  

s t u d y  ~ t  w~8 h a p p e n d l ~  a s  t he  l e a d  ua s  a p p l i e d ,  and  t h e y  o ~ m e n ~  

t o  r e e e f p a i s e  t h e  y i e l d  p e l ~ t .  Today t h e  y i e l d  p o i n t  i s  w i t h o u t  d o u b t  

r e e e i w l n ~  more a t t e n t i o n  8o f a r  u t h e  u l t i m a t e  u s e  o f  m e t a l  i s  c o n -  

e a r n e d  t h a n  t h e  b r e a k i n g  s t r e s s ,  ~ s t a l  i 8  o n l y  good  u l o n g  as  i t  

o l ~ t ~ e  b ~  t h e  m ~  you  ~ e t  a p e r m a e n t  s e t  i n  t h a t  m e t a l  t h e r e  f s  
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t o  ~ how l o ~  i t  w i l l  s tand  I t s  e s t e l l a  That nothing wR8 proven  

very e o n e l u s i v e l y  in  B o ~  t e s t 8  t ~ a t  were made ~., s u s t a i n e d  loads  beyond 

the y661d p o i n t ,  and t h a t  18 one o f  the  reaaons  why they are  p r e d i o a t i n g  

Fmotorg oF e a F e t y  on the y i e l d  point rather than on the  ultlnmte walue 

of the ~ e t e I .  Then oa.m more meohsniea l  methods of  f ind tn~  out  how 

loads were s u s t a i n e d ,  Uhy t h e y  oould be a p p l i e d  b y ~ u d y l n ~  the ~ r a l n  

structure, e+.eo I might say here  that the ~ioroaeope did not earns into 

the industry very early. I t  was not u~t l l  the ~orld ,~ar that the nleFo- 
a 

seeps had any s e t  p l e a s  in  the  80se l  i n d u s t r y .  Today we m~kxm~ F have 

our ~ le rosoope  f o r  s t ydy in~  ~ r a i n  s t r u o ~ u r e ,  e l s e  a~4 u n l f o r m l t y ,  e ~ .  

Five yea r s  ~ o  t h e r e  were men she would r eeo~n!ze  whet grain" ::rowth melu t  

in steel but i t  was not unt i l  last year ~e~ a paper was read at the 

~ t a l  ~ooiet 7 tha t  p a r t l ~ l e r  uadermtaadln~ was h~ on the  subJ a t .  People 

bega~a to a d v e r t i s e  " o o n t r o l l e d  ~ r a t n " .  Today  t h e r e  i s  a f u r t h e r  s t e p ,  

particularly with steel under high temperatures, i . e . ,  grai~ creep. 

We have had to  have something to  d e f i n e  the  o o n d i t i o n 8  of  s t e e l  and today  

we have g r a l n  oroop .  That 18, as  ~mpera~n~8 le  e p p l l e d  in  s t e e l  and load 

is  app l i ed  t h e r e  i s  • e a r ,  a t e  t endenoy  or  movement, and a l l  s t e e l  sub j e e r e d  

to load i s  a d j u s t i n g  i t s e l f  a g a i n s t  i t .  So  we have ~ ra tn  oreep and t h e y  

have been a b l e  in  t h i s  r e . a r c h  made a t  t h e  U n i v e r s i t y  a t  Miohtgan t a r  

the Timkon ] ~ o p l e .  to  ~ ~ o ~ v e  Of t h e  ~ t e  o t  g r a i n  or~ep a t  g iven 

t empera tu re s .  They ['ound t h a t  up t o  1150 to  2500 da~rees  oarbon s t o o l s  and 

alloy steele had the mum ~elatlon~hip but when you get beyond that temper- 

ature then  alloy stee]s~re ~ef~eetlve and the rate of  grain oreep nmeh 

|lower. YRo~oFo~o in the higher temperatures i t  is l~emnded that the 
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~ y  s t e e l  be u~ed b u t  t h e r e  s h o u l d  be a r o e J o a ~ b l e n e a 8  in  t h e  us~ o f  ~ 

~ t 8 1 o .  The s t u d y  shou ld  be oon tSJ~ed  o f  t h e  r e l a t i o n s h i p  b o ~  mt~l~nooo 

and n i e c e 1  and n e n g s n e N  and o r e  and o t h e r  a l l o y 8  t h a t  a r e  used°  In  o t h e r  
b 

m r d s ,  i t  i s  Ivy t h o u g h t  t h a t  ms a r e  no t  a t  the  end  o f  our  e f f o r t ,  s i n  

remeaseh in steel or Its pooolbil~tieoe by tlmoo i have told student8 

~hen they amked "Are we at the end of reoearoh in ~his field", that we 

~ve only oommoneed to seratoh the surfaee. 

So mush for the trend, poesibilitle8 and dovelol~a~.nt in sclenoe. 

There are a great ~8ny oha~s goln~ on in the steel Andustry today in 

~sthod8 o f  r o l l i n g .  The au to .~ob i l e  has  b r o u g h t  a b o u t  a t r emendous  demand f o r  

s h e e t s  t h a t  e r e  s t r o n g !  8hoot8  t h a t  a r e  e ~ i l y  uDrked o r  f ramed ~ a t  w i l l  

r i b a n d  h i g h  shook .  The o l d  h o t  r o l l e d  s h e e t  as  we have k n o ~  i t  i n  t h e  

pas t  i s  g r a d u a l l y  d i s a p p e a r i n g  and us  a r e  oo~ing  i n t o  c o l d  r o l l i n g e  I d o n ' t  

renember whether the class last year wont to see the astal or note 

exerted preo~p to three million pounds a~ainst a sheet ~nere US have 
\ 

beln~ rolled sold, A shoot is changed from 1/4 inoh thlek to o~e - the la8~ 

demand I ha~ mn Is for one rolled to sO05 sold without a~" internodiate 

anaealin~. That 8hee¢.u~ra it c~e8 into oerv£ee san b~ dra~ in form 

and the edr)es will not eraeko There Is another thin~ they ~t it for - 

a -~asket coveT.  They . f e e l  t h e r e  i s  a h e a t  r e o i g t i n ~  v a l u e  in  t h e  s t e e l  

~hey e o u l d  n o t  g e t  i n  o o p p ~  o r  any  o t h . r  s u b s t a n c e  and t h e y  a r e  aek~n~, 

For s t e e l  t h s t  I s  o005 = t h i c k .  That  t o  m~ mind i s  one o f  t h e  ~ s t  w o ~ l e r F u l  

s t~ps t ~ : ~  has  t a k e n  p l a ~  in  the j ~ o o l  i nd~ t ry .  ~,hen you have  s t e e l  i n  

the Form o f  • r i b b o n  t h • t  ma8 115 F e e t  long  o r i g / ~ a l l y  and p u l l  i t  o u t  t o  
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eight o r  t e n  t b o u m n d  F e e t  and  i t  h o l d s  i t s  f e r n ,  does  not  ~ i d e n  o u t  

and i s  ~ t o  d i a m e t e r .  ~ u a t  i s  a b i g  s t o p  i n  t h e  d e v e l o p m e n t  o f  t h e  

i r o n  and  s ~ e e l  t n d ~ t / 7 .  

I speak of t h a t  p a r t t o u l a r l y  f r o ~  the r o l l i n g  a n ~ l e l  now um 

some to the fsbrleatln~ side. For years and years all struot:Are wag 

f a b r i o a t e d  on r i v e t  spaoin~,_ - f o r  t a n ~ s ,  b o a t s  and b a r g e s ,  e t o .  They 

all talking about rivets, Today, through advancement by re~eexeh and 

@onstant  l ~ r a e t i e e  u~ a r e  s u b s t i t u t i n g  w e l d i n g  f o r  t h a t .  L a s t  week t h e  

uwld in~  e o p l e  had  t h e i r  a n n u a l  ~ e e t i n ~  i n  Ch icago  and i n  t h a t  m e s t i n g p  

judgi~ f rom t h e  p a p e r  r e a d  and t a l k ~  g i v e n ,  t h e r e  i s  a f e e l i n g  t h a t  

there has been great progress in weldlng, but they have only saratehed 

t he  s u r f  s e e .  There  i s  a e h a n g e o v e r  f~om e a s t i n g s  t o  r e l i e d  s t r u c t u r e s  

t h a t  w i l l  u l t i m a t e l y  be  w e l d e d .  O a t  a f f e e t s  you  v e r y  much.  b a s i o a l l y ,  

of course, pig iron will not make much change except ~hat we will be able 

to use li?ht structures. ~.c~ae o ~ them feel they will be able to gain 

l a s t  ~ r e u n d  b u t  i t  l o o k s  t o  me as  i f  t h e  b u r d e n  o f  i n c r e a s e d  demand is 

upon the mill rather than upon the foundry. That seenm to be the tendeney. 

That is th~ development. ~-he work that is being ~one will 

unqeuat~nably e~e ~ of the basle figures theft us estmbll8~ ten 

years ~ or e~ five y e a r s  ago. I will not go into the naohLue s i d e  and 

t h e  5 J ~ l u e n n e 8  g o i n g  on t h e r e .  Time w i l l  n o t  ~ e r ~ S t °  ~ do ~ a n t  ~ o o m -  

p h a s i s e  i n  c l o s i n g ,  h o w e v e r ,  t h a t  s c l e n e e  i s  em~n~ i n t o  i t ,  s own in t h e  

U n i ~  S t a t e s .  The b e e t  p e r t  o f  i t  i s  t h a t  what  we have  d i s , , v o t e d  we 

have pu~ i n t o  p r a e t i o e  end i n  t h a t  we l e a d  t h e  u ~ r l d .  

- - o O o - -  
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Q - I s  g r a i n  e r e e p  a r e f t m m e n t ? . .  

A - I% i s  f a t i g u e  r a t h e r  t h a n  an e l e ~ e n t  oC g r a i n  s t r u c t u r e /  

I t  i s  a oh~n~e i n  th~  r e l a t i o n s h i p  o f  t h e  ~ r a t n  s t r u c t u r e .  I t  i s  an 

s d j ~ n t  r a t h e r  t h a n  a n y  r e f i n e m e n t .  ~hen y@u g e t  t o  2 0 ~  ° t h e r e  i s  

bound t o  oe c e r t a i n  e h a ~ e  b u t  i t  i s  more an a d ~ u s ~ e n t  t h a n  a r e f i n e m e n t .  

- You spoke a b o ~  t u b i n g  and Oi l  w e l l s  ~oin~- d e e p e r  a l l  t h e  t ~ .  

~ha t  is  t h e  p o s s i b i l i t y  o f  a l l e y s  i n  t h a t  t u b i n g ?  

A - There  has been  eo~m l i t t l e  t e n d e n e y  t o  a l l o y  but  a l l o y s  o f  

man&arises are treated from the mano~aneee standpoint rather th~n f r o m ~  

or other things. They have been able to do that by eentrollin~ the re- 

lationship between earbon and manganese and ~enum . ~ other words 

your  ~ u ~ a n e s e  i s  a lways  a e l e a n s e r  and p ~ ? r i f f e r  and so f a r  t h e y  have 

~ e ahead  on t h a t  an4 n e t  so much t o  a l l o y .  One e o n ~ a ~  has  but  in  t h e  

main it is man~aneee. 

Q - ~hen ata~n1_ees £eel first e.me out (mo.t of our rifle 

barrels are m-de of ~ hat) we thought we had a very ~/ood thlnc but it did 

~ot ~ork out. Do you attribate that to ~he feet that the interior of the 

bore is n e v e r  smooth? 

A - i am t a k i n g  t h e  s t a t e ~ n t  o f  the  s t e e k  room man. He amid 

i f  ~eu have a ~  e e r a t e h i n ~  you w i l l  have t r o u b l e  w i t h  r u s t .  ~e have  newer  

been a b l e  t o  g e t  away f rom t h e  ~ood o ld  e lbow g r e a s e  t o  keep a r i f l e  b r i g h t .  

Q- I understand a 6r~a@~ ~ipin~ is stitch ~mlded. 9as any 

such been L~ed f o r  e a ~ i n ~ e .  

A- ~a~ eempany le making q u i t e  a point o f  stitch ~ e l d i ~  p i p e  

f o r  e a ~ i a g s  b u t  t h e  ma~or p o r t i o n  o f  t h e  o l d  p e o p l e  f e e l  t h e y  s h o u l d  u se  

m e e ~ e e e .  

Q ~ ~% i~ mtif~h ~Idlng. 
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• - I t  i s  f l a t  f u s e d  a t  t h e  ~ l d  - ~ u s t  as i f  i t  had been  

s t i t c h e d .  

Q - Are these m prooesses being, more o r  leas o o n t r o l l e d  by 

p a t e n t s  t h r o u g h  s t ~ z ~ t o u l a r  o r ~ n t s a t t o n  but  a v a i l a b l e ~ ~ J ~ f ~ m s o ?  

A - ?hey are available threngh lleense. 7~e l~ve a patent on 

a certaln phase of oeld imldlng - to determine ~he thlok~ees of the sheet 

as it leaves the roll. Be haven't r~fused to lioen~e a:~ybody to use it. 

It has been patented but 18 son,rolled u~er lieense. 

Q - Would you ease to dis~,ss the basing point sysbem and 

its e f f e o t  on p r i s e s .  

don ' t 
A - I/know whether I am oompeteat t o  t a l k  on b a s i n g  point .  

There has  beeu  a ~ r e a t  d e a l  o f  misunder~ t  and in~  o r  f a l l a o i o u s  t h o u ~ h t  

in  r ~ a r d  t o  i t .  About  a l l  i t  does  as  I see  i t  has  been t o  ~i~s  so~e 

people e e r ~ a i n  a d v a n t a g e s  i n  ~ r e i g h t  r a t e s ,  

Q - ~ould you ear~- to say ~o~ethln~ a~o..t the effect of s~in- 

I~ ss t a e l  i n  s h i p  e o n s t r u e t l o n ;  ~ i l l  i t  g i v e  them 1 ~n~ar l i [ e ?  

A - I know l l t t l e  about i t .  I do not t h i n k  they have ~one f a r  

enough yet ~n the ~tter to ~a~e an~ ooneluslve opinion possible. I 

~o t h i n k  an~ p o s s i b i l i t y  o f  o u t t i n ~  down t h e  ~ m m t  o~ c o r r o s i o n  i n  ~ e t a l s  

t ~ a  ~ d ~ h t y  good t h i n ~  b u t I  d o n ' t  t h i n k  ou r  e x p ~ i ~ e n t s  have gone f a r  

enoch te be o e s t e l u s t ~ e .  

Q - Xs the Navy demandin~ an~ d i f f e ren t  speci f icat ion For thola- 

steels? Are they l~ng teswd alleys? 

£ . They are  s31pa the t te  t o  any th in~  t h a t  o u ~  down eorrosloni 

they m a l s e  m a t t e r  down dead ue i~h to  

Q - X understand some o f  these m ~  sCTmm l imed t r a i l s  l i k e  the  
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o ~  b u i l t  by J~Nlld use s ~ l ~ s s  s t e e l  r o l l e d  v e r y  t h e .  I wonder how 

i t  ~La s tand1~;  up i n  ser.rlLe~. W ~ i d  the ~ i o n  be eerlous e n o u ~  t o  

~ f ~ t  t h e  ~ i g h t ?  

A - I runs in Union Station in Chioa~o last week talkin4~ to 

/ 
the Engineer. They have a train called the Zephyr and I asi~d him about ~//" 

it. He s a i d  t h e y  knew it ~as economical to run that l i~ .h t  train but for 

to keep b~sy ~ettln~ the ~ood old steels do,~n to s point ~here they 

eo~id use it w i t h  greater strength. ~ e  one i~rt&~_t thin~ to the r a i l r o a d s ,  

to my mind, is to get metals -aith less dead weig, ht tlmn we ;~e today. 

- About mill scale - ~hy don't the steel ~ill8 try to put 

out  a p r e d ~ t  w i t h o u t  i t ?  

A - There are different types of mill seals. ~Ii scale itself 

is a defense agaln~t corrosion. Several years ago Speller brought out 

a S l ~ l l e r ~ s ~ d  s t e e l  f o r  p i p e s .  ;~,~en t h a t  s t e e l  ~ e  l ~ t n ~  r o l l e d  from 

the  l n ~ o t  down i n t o  t h e  s k e l p  i t  p a s s e d  throu&h r o l l s  t b ~ t  f o r c e d  iii, i n t o  

a kneade r  t h e  s a m  as  you  would knead b r e a d ,  end t h a t  a c t e d  as  a d e f e n s e  

a ~ a l ~ s t  ~ i o n e  There was no u n i f o r m i t y  i n  t he  knead in~  aa~ uhe~ ~ have  

dropped that as an ad~ertlsin~ ~olnt. There is ~ mill seals that is oxide 

and i s  a d e f e n s e  a ~ a i n e t  o o r r o s i o n .  C e r t a i n  m i l l ~  e ~ l e s  chi~, o~-f and 

leave a r aw  su r f~oe  and if it i s  subJeeted t o  o e r t a ~ a  influences it w i l l  

start An antlwe oOrlm~lic~e There is an effort to keep do~n r~ mill scale. 

~hore ~u8 same • ~o~e a~ml~. Where the metal rests on the bottom of 

the fu~mmee ~d the bo~tmm of the f~ee is made out of old ~rockery the~ 

have broken up and melted down t o  stand high a b r a s i o n ,  the steel ~ilI 
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take up a eertaln amount of that iI~ seals. If that could be applied 

over the whole material it would be a wonderful thing except that when 

the scale begins to peel off it ~uld ~t in to the seats of valves. 

~s ~emeral form o~aeale la iron oxide and is difficult to remove. 

There is a vast effort made on rolling plate; they thrc~ salt or 

salt petre on these rolls and it bangs like a ca~uon. ~e last bang 

is not d~e t~ the sale but to the hydrogen fro~ the ~Tater. ~iey So 

attsmjt to cut the scale down as much as possible. 

:~ - °~t about this ~et ?? corporation of .~erica ia Los 

An£eles ~ho claim they cover all piping and it stogs all corrosion? 

A - They have been endeavorin~ ~o interest us in that. 

i don't know the result. 

Q - Concerning that .0C5" cold rolled plate, i~ow do~s its 

yield point compare? 

J - About 80~. In roll~u C the steel you rell it iu one 

direction and then in another, and back and f~rth - not all in one 

directlen and there is no chan~e in the elements. 

Q - We have a ~reat deal of difficulty in the storage of 

steel plates and I have knom~ of instances where we have lathered t~m 

with petroleum. ~q~at do you resound fox" a preservative of steel plates 

s to red  out of" deers?  

A - I d o n ' t  know a n y t h i n ~ b e t t e r  than the p r e p a r a t i o n s  put  out  

by the  Standard Oil C~a~. It is a steel varnish. 

Q - In ~Irmflores Lake in Panama ther~ is a section of ~n 

an£ steel pipe lel~t from the i~'renuh construction days on the Panama Canal. 

I t  ha~ basel there f~.r flRF year~ and le In • p~rfe~t state of preservation. 

To ~kat do yea  a t t e t b u t e  that m : ~ e r £ u l  s t a t e  of  p r e m t l o n ?  
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] ~ 4 e ~ i S ~ d l s h  o r e s  and by t h e  o l d  They p r o b a b l y  

cha rcoa l  b l a s t  ~humm~ s i l l s .  I saw a l o t  o f  s h e e t s  a t  

The origlaal ma~k~ ~ wre I~09 and they were Just as ~ood as the day 

they TAre piled r~@. I breu~ht some samples home but coulS not tall 

whether it Is wrou~;t iron and soft steel or Just how it ~as ~de. but 

i t  looked a8 i f  i t  were  a ~wedteh o r e  p r o d u c t .  

- i a~ very mush interested in this thin cold ro!lin~;. I 

Judged i t  was e a r b o n  s t e e l .  Could you r o l l  i t  a s  t h i n  as t h a t  i f  i t  were  

nickel or stainless steel? 

A - They c l a i m  t o  have r o l l e d  i t  es t h i n  as t i s s u e  paper  bu t  

I do no t  know. 

- "~ould you s a y  t h e  t r e n d  in  t h e  use o f  a l l o y  s t e e l  ~as 

iaorea~ i ~  ar d e e r e e ~  1 ~  ? 

A -  Lne reas ingp~  t h i n k .  A few y e a r s  ago i n  t h e  a u t o m o b i l e  t irade 

they t h o u g h t  t h e y  had t o  go t o  a l l o y  e t e e l l  b u t  they have ooze ~a ~ t o  

e a r , o n  s t e e l .  They a r e  f i n d l n ~  new f i e l d s  f o r  i t .  

C o l o n e l  Jordan~ In  c l o s i n g  t h i s  t a l k  I want to  s a y  one t h i n ~  

abe,~t "~r. C r o e k e t t ~  When ~ went up t o  P i t t s b u r g h  l a s t  y e a r  an~ went to  J 

the Jone~ ~ I ~ u g h l t n  p l a n ~  :~r. C r o c k e t t  ~a~ an  i l l  .,~an bu t  he ~ot up when 

e a ~ .  lie s a i d  he  J ~ e t  e o u l d  not  p e r m i t  t h e  A r ~  ~ n d u s : r i a l  C o l l e g e  t o  

some ou t  t h e r e  w i t h o u t  h ~  ~ e e i n g  them and he ~ave us a t a l k  t h e r e  t h a t  

was one o f  t h e  m o ~  ~ ~  ~ had a v e r  h e a r d t a n d t h e n  went  back  t o  b e d .  

I I n t  you  ~s a p l w e e i a ~  t h e  k ind  o f  Nan who has  t a l ~ e d  to  us t o d a y .  Be i s  

• r e a l  f r l e a d .  
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