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@  Coated  metal  container  and  a  method  of  forming  such  a  container. 

  A  metal  container  formed  by  the  draw-redraw  process 
or the  drawing  and  ironing  process  has  a  seamless  body 
and  an  integral  end  wall  and  has,  on  at least  its  interior  sur- 
faces,  a  portective  coating  which  consists  of  a  modified  bu- 
tyl  stearate  which  is  utilized  as  a  lubricant  in  forming  the 
container,  and  an  after-applied  synthetic  resin.  The  lubri- 
cant  is  applied  as  a  mixture  of  butyl  stearate,  lanolin  and  si- 
licone  resin  and  is  hardened  before  conversion  of  the  metal 
into  the  container.  The  said  mixture  can  be  applied  over  a 
previously-applied  base  coating. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   a  c o a t e d  

m e t a l   c o n t a i n e r   and  a  m e t h o d   of  f o r m i n g   s u c h   a  

c o n t a i n e r .  

The  w e l l   known  t h r e e - p i e c e   s h e e t   m e t a l   f o r o d  

or   b e v e r a g e   c o n t a i n e r   i s   f a s t   b e i n g   s u p p l e m e n t e d  

or   s u p p l a n t e d   by  a  t w o - p i e c e   c o n t a i n e r   h a v i n g  

a  s e a m l e s s   body   w i t h   one   end   w a l l   i n t e g r a l   w i t h  

t h e   b o d y .   A  s e c o n d   end   w a l l   i s   s e c u r e d   t o   t h e   b o d y  

by  m e a n s   of   a  d o u b l e   seam  a f t e r   f i l l i n g   t h e  

c o n t a i n e r .   Such   c o n t a i n e r s   f o r   b e e r   and  s o f t  

d r i n k s   a r e   made  by  t h e   d r a w i n g   and   i r o n i n g   p r o c e s s .  

S i m i l a r   c o n t a i n e r s   f o r   f r u i t s   and  v e g e t a b l e s  

r e q u i r e   h e a v i e r   and   s t u r d i e r   s i d e   w a l l s   and  a r e  

b e g i n n i n g   t o   be  made  by  a  n e w e r   p r o c e s s   known  a s  

d r a w / r e d r a w .  

A l t h o u g h   t h e   p r o d u c t i o n   of   s h e e t   m e t a l  

c o n t a i n e r s   by  m e a n s   of  m u l t i p l e   d r a w s   i s   n o t   n e w ,  

t h e   d r a w / r e d r a w   p r o c e s s   i s   an  i m p r o v e m e n t   o v e r   t h e  

o l d e r   d r a w i n g   p r o c e s s   in   t h a t   i t   i s   d o n e   a t   h i g h e r  

s p e e d s   w i t h   g r e a t e r   d r a w   r a t i o s   in   e a c h   d r a w i n g  

s t e p .   A c h i e v i n g   t h i s   h i g h e r   p r o d u c t i v i t y   r a t e  

r e q u i r e s   s p e c i a l   m a c h i n e s   a n d ,   i n t e r   a l i a ,  

s p e c i a l   l u b r i c a n t s   f o r   t h e   m e t a l   w o r k i n g   o p e r a t i o n .  



To  m a i n t a i n   t h i s   h i g h e r   p r o d u c t i v i t y   r a t e ,  

s u b s e q u e n t   p r o c e s s i n g   s t e p s   a p p l i e d   t o   t h e   f o r m e d  

c o n t a i n e r   m u s t   a l s o   be  p e r f o r m e d   a t   h i g h   s p e e d   o r  

e l i m i n a t e d   w h e r e   p o s s i b l e .  

B u t y l   s t e a r a t e s   h a v e   b e e n   u s e d   as  r o l l i n g  

l u b r i c a n t s   in  s t e e l   m i l l s   and  as  l u b r i c a n t s   f o r  

a i d i n g   in   t h e   m o b i l i t y   of   s y n t h e t i c   f i b e r  

m a n u f a c t u r e .   B u t y l   s t e a r a t e   has   b e e n   u s e d   f o r  

i n t r i c a t e   m e t a l   f o r m i n g   o p e r a t i o n s   s u c h   as  b e n d i n g  

t a b s   and  n e c k i n g   and   f l a n g i n g   can   b o d y   e n d s ,   b u t  

h a s   n o t   b e e n   u s e d   f o r   d e e p   d r a w i n g .   The  n e e d  

f o r   b u t y l   s t e a r a t e s   in   c o n n e c t i o n   w i t h   p a r t i c u l a r  

p r e c o a t i n g   m a t e r i a l s   f o r   can   m a n u f a c t u r e   h a s   n o t  

b e e n   a p p r e c i a t e d .  

The  p r e s e n t   i n v e n t i o n   i n v o l v e s   t h e   d i s c o v e r y  

t h a t   t h e   b u t y l   s t e a r a t e s   n o t   o n l y   a c t   as  e f f e c t i v e  

l u b r i c a n t s   in   t h e   d r a w i n g   and  r e d r a w i n g   of   f e r r o u s  

m e t a l   s t o c k   to   f o r m   a  c o n t a i n e r   b u t   t h a t   t h e s e  

l u b r i c a n t s   when  m o d i f i e d ,   u n l i k e   m e t a l - w o r k i n g  

l u b r i c a n t s   u s e d   h e r e t o f o r e ,   n e e d   n o t   be  r e m o v e d  

f r o m   t h e   s u r f a c e   of   t h e   f o r m e d   c o n t a i n e r  a n d   m a y  

be  u s e d   w i t h   v i n y l   b a s e d   c o a t i n g s   w i t h o u t   c o n c e r n  

f o r   t h e   d e t e r i o r a t i o n   of  s a m e .   O t h e r   l u b r i c a n t s  

u s e f u l   as  c o m p a t i b l e   p o s t c o a t a b l e   d r a w / r e d r a w  

i  l u b r i c a n t s   h a v e   a  p l a s t i c i z i n g   e f f e c t   on  t h e   v i n y l  



b a s e d   c o a t i n g s   c a u s i n g   s o f t e n i n g .   In  p a r t i c u l a r ,  

an  ATBC  b e i n g   a  c i t r i c   a c i d   e s t e r   w i l l   s o f t e n  

a  p o l y e s t e r   or  v i n y l   b a s e   c o a t i n g   when  u s e d  

t h e r e w i t h .   The  s o f t e n e d   c o a t i n g   w i l l   s c u f f  

d u r i n g   t h e   d r a w / r e d r a w   f o r m i n g   p r o c e s s .   C o a t i n g  

d a m a g e   i s   u n a c c e p t a b l e   s i n c e   t h e   c o a t i n g   m u s t  

p r o v i d e   a  c o m p l e t e   b a r r i e r   b e t w e e n   t h e   c o m m e s t i b l e  

and  t h e   m e t a l   c o n t a i n e r   b o d y .  

One  t y p e   of   b u t y l   s t e a r a t e   w h i c h   w o r k s   w e l l  

i s   m a n u f a c t u r e d   by  C . P .   H a l l   u n d e r   t h e i r   d e s i g n a t i o n  

UNIFLEX  BYS -   Code  C  and   h a s   t h e   f o l l o w i n g  

s t r u c t u r a l   f o r m u l a :  

The  m e t h o d   of   t h e   p r e s e n t   i n v e n t i o n   h a s  

b e e n   f o u n d   e q u a l l y   a p p l i c a b l e   f o r   t i n p l a t e d   f e r r o u s  

m e t a l   and  f o r   t i n - f r e e ,   low  c a r b o n   s h e e t   s t e e l .  

The  t i n p l a t e   r e f e r r e d   to   in   c o l u m n   2,  l i n e s   5 0 - 5 6  

of   U . S . - A   4 , 2 8 7 , 7 4 1   i s   u s a b l e   in  t h e   p r e s e n t  

i n v e n t i o n ,  n o n - r e f l o w e d   as  w e l l   as  m a t t e   f i n i s h  

t i n p l a t e   d e s c r i b e d   in   U . S . - A   3 , 3 6 0 , 1 5 7 .   The  t i n  

w e i g h t   on  t h e   s t e e l  b a s i s   m e t a l   may  v a r y  f r o m  

0 . 0 5   l b s   to   1 . 0 0   l b s .   p e r   b a s e   box  ( 1 . 1 2   t o  

2 2 . 4   g . m - 2 ) .   A  b a s e   box  c o m p r i s e s   3 1 , 3 6 0   sq .   i n .  

of  m e t a l   p l a t e   ( t h e   a r e a   b e i n g   t h e   a r e a   m e a s u r e d  



on  one  s i d e ) .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n   t h e r e  

i s   p r o v i d e d  a   c o a t e d   m e t a l   c o n t a i n e r   c o m p r i s i n g  

a  s i d e   w a l l   and  a  b o t t o m   w a l l   i n t e g r a l   t h e r e w i t h ,  

t h e   s i d e   w a l l   b e i n g   o f   s u b s t a n t i a l l y   t h e   s a m e  

t h i c k n e s s   as  t h e   b o t t o m   w a l l   or   t h i n n e r   and   t h e  

m e t a l   of   t h e   s a i d   w a l l s   b e i n g   e l e c t r o l y t i c  

t i n p l a t e   f o r   e x a m p l e   n o n - r e f l o w e d ,   m a t t e   f i n i s h  

t i n p l a t e   o r  t i n l e s s ,   l o w - c a r b o n   s t e e l ,   t h e  

c o n t a i n e r   w a l l s   b e i n g   c o v e r e d ,   on  a t   l e a s t   t h e  

i n t e r i o r   of  t h e   c o n t a i n e r ,   by  a  c o a t i n g   c o m p r i s i n g  

a  h a r d e n e d   t o p   c o a t   w h i c h   c o n s i s t s   e s s e n t i a l l y  

of   a  m i x t u r e   of   a  b u t y l   s t e a r a t e ,   l i q u i d   l a n o l i n  

and  a  s i l i c o n e   r e s i n   w h i c h   i s   c o m p a t i b l e   w i t h  

a  s y n t h e t i c   r e s i n   s e l e c t e d   f r o m   a  p o l y e s t e r  

r e s i n ,   an  a c r y l i c   r e s i n   and  a  v i n y l   r e s i n .  

The  i n v e n t i o n   a l s o   p r o v i d e s   a  m e t h o d   o f  

f o r m i n g   a  c o a t e d   m e t a l   c o n t a i n e r   c o m p r i s i n g   t h e  

s t e p s   of  a p p l y i n g   a  m o d i f i e d   b u t y l   s t e a r a t e ,  

l i q u i d   l a n o l i n   l u b r i c a n t   and  a  s i l i c o n e   r e s i n  

m i x t u r e   to   e l e c t r o l y t i c   t i n   p l a t e   or   t i n l e s s ,  

low  c a r b o n   s t e e l ,   p r o v i d i n g   a  c i r c u l a r   f l a t   b l a n k  

f r o m   s a i d   m e t a l ,   d r a w i n g   s a i d   b l a n k   i n t o   a  s h a l l o w  

c u p ,   s u b j e c t i n g   s a i d   cup   to   m u l t i p l e   d r a w s   in   r a p i d  

s e q u e n c e   t o   f o r m   s a i d   c o n t a i n e r ,   a p p l y i n g   a  v i n y l  



r e s i n   c o a t i n g   o v e r   t h e   i n t e r i o r   of  s a i d   c o n t a i n e r  

and  o v e r   s a i d   l u b r i c a n t   on  s a i d   c o n t a i n e r   i n t e r i o r  

and  h e a t i n g   s a i d   c o a t e d   c o n t a i n e r   to   h a r d e n   s a i d  

c o a t i n g   and  a d h e r e   i t   to   s a i d   c o n t a i n e r   i n t e r i o r  

The  p r e f e r r e d   t i n - f r e e   s t e e l   has   a  c h r o m i u m  

s u r f a c e   t r e a t m e n t .   W h i l e   i t   i s   s t i l l   in   f l a t   s h e e t  

f o r m   p r i o r   to   i t s   f o r m a t i o n   i n t o   a  c o n t a i n e r ,   a  

s y n t h e t i c   r e s i n   b a s e   c o a t   i s   a p p l i e d   and  a d h e r e d  

to   t h i s   t r e a t e d   s u r f a c e .   The  m o s t   u s u a l   c o m p o s i t i o n s  

f o r   a p p l i c a t i o n   as  a  b a s e   c o a t   a r e   t h o s e   c o n t a i n i n g  

an  e p o x y   r e s i n ,   or   v i n y l   r e s i n ,   or   p o l y e s t e r   r e s i n .  

T h e .  i n v e n t i o n   w i l l   now  be  e x p l a i n e d   in   m o r e  

d e t a i l   by  way  of   e x a m p l e   in   t h e   f o l l o w i n g   n o n -  

l i m i t a t i v e   d e s c r i p t i o n .  

The  t i n - f r e e   s t e e l   p r e f e r r e d   f o r   u s e   in   t h e  

p r e s e n t   i n v e n t i o n   i s   a l u m i n u m   k i l l e d ,   c o n t i n u o u s  

c a s t   s t e e l   w i t h   a  c h r o m i u m / c h r o m i u m   o x i d e   s u r f a c e  

t r e a t m e n t .   The  c h r o m i u m   in  t h e   o x i d e   i s   p r e s e n t   a t  

a b o u t   0 .5   to   2 .0   mg  p e r   s q u a r e   f o o t   ( 5 . 4   to   2 1 . 5  

mg/m)  and  t h e   c h r o m i u m   m e t a l   a t   a b o u t   3  t o   13  mg  p e r  

s q u a r e   f o o t   ( 3 2 . 3   t o   140  m g . / m ) .   The  m a t e r i a l   d e s c r i b e d  

i s   known  in  t h e   a r t   as  TFS-CT  f o r   t i n - f r e e   s t e e l ,  

c h r o m i u m   t y p e .   The  t r e a t m e n t   i s   d e s c r i b e d   in   a  p a p e r  

p u b l i s h e d   in   t h e   J o u r n a l   of   t h e   E l e c t r o c h e m i c a l   S o c i e t y ,  

V o l ,   116,   N o .  9 ,   pp  1 2 9 9 - 1 3 0 5 .  

The  p r e f e r r e d   t i n p l a t e   has   t h e   same  c o m p o s i t i o n  



of  s t e e l   as  s e t   f o r t h   a b o v e   and  a t   t h e   s t e e l   m i l l  

in   a  w e l l   known  m a n n e r ,   has   t i n   a p p l i e d   to   i t s  

s u r f a c e   e l e c t r o l y t i c a l l y   in   v a r i o u s   a m o u n t s ,   f o r  

e x a m p l e   0 . 2 5   lb   p e r   b a s e   box  (5 .6   g . m  2 ) .   A s  

m e n t i o n e d ,   t h i s   t i n p l a t e   may  be  l e f t   in   a  m a t t e  

c o n d i t i o n ,   i . e ,   i s   n o t   f l o w   b r i g h t e n e d .   The  t i n p l a t e  

i s   o i l e d   f o r   r u s t   i n h i b i t i o n   and  c o i l e d   f o r   s h i p m e n t  

to   a  c o n t a i n e r - m a k i n g   i n s t a l l a t i o n .  

T h e r e a f t e r ,   t h e   t i n - f r e e   s t e e l   when  r e c e i v e d  

in  t h e   can   m a k i n g   p l a n t   has   a  b a s e   c o a t i n g   a p p l i e d  

to   i t s   s u r f a c e s .   The  p r e f e r r e d   c o a t i n g   c o n t a i n s  

a  v i n y l   r e s i n   w h i c h   i s   e . g .   a  v i n y l   o r g a n o s o l  

i n c l u d i n g   low  m o l e c u l a r   w e i g h t   v i n y l   c o p o l y m e r s ,   h i g h  

m o l e c u l a r   w e i g h t   v i n y l   h o m o p o l y m e r   d i s p e r s i o n   r e s i n s   a n d  

h e a t   r e a c t i v e   c r o s s   l i n k i n g   r e s i n s   to   i n c l u d e   p h e n o l i c s ,  

e p o x i e s   and  a m i n o p l a s t s .   The  p r e f e r r e d   c o a t i n g   i s  

m a n u f a c t u r e d   by  M i d l a n d   D e x t e r   of  W a u k e g a n ,  

I l l i n o i s   and  i s   i d e n t i f i e d   and  s o l d   as  MM  5 1 9 .  

T h i s   c o a t i n g   i s   known  to   c o n t a i n   as  a  p r i m a r y   r e s i n   a  

h i g h   m o l e c u l a r   w e i g h t   v i n y l   d i s p e r s i o n   r e s i n   a n d  

l e s s e r   a m o u n t s   of  s o l u t i o n   v i n y l ,   p o l y e s t e r ,  

e p o x y   and  m e l a m i n e   r e s i n s   as  m o d i f i e r s .   W h i l e  

MM  519  p e r f o r m s   w e l l   in  t h e   p r a c t i c e   of  t h i s   i n v e n t i o n  

t h e r e   a r e   s i t u a t i o n s   when  o t h e r   c o a t i n g s   may  b e  

p r e f e r r e d .   By  way  of  e x a m p l e ,   a n o t h e r   p r e f e r r e d  



c o a t i n g   i s   known  to   be  MC  9 7 8 8 - 1 0 1   s o l d   by  M o b i l  

C h e m i c a l s .   U n l i k e   t h e   MM  519 ,   MC  9 7 8 8 - 1 0 1  

i s   n o t   a  v i n y l   o r g a n o s o l ,   and  i n s t e a d   i s   c o m p o s e d  

of   an  i s o p h t o l i c   a c i d   b a s e d   p o l y e s t e r   r e s i n   t h a t  

i s   c u r e d   or   c r o s s - l i n k e d   t h r o u g h   t h e   a c t i o n   o f  

h e a t - r e a c t i v e   e p o x y   and  m e l a m i n e   r e s i n s .  

T h o s e   b a s e   c o a t i n g s   may  be  a p p l i e d   to   b o t h  

s i d e s   of  t h e   s t e e l   w h i l e   t h e   s t e e l   i s   s t i l l   in   c o i l  

f o r m   or   t h e   s t e e l   may  be  c u t   i n t o   s c r o l l e d   s h e e t s  

and   t h e   c o a t i n g   a p p l i e d   to   i n d i v i d u a l   s h e e t s ,  

w h i c h   c o a t i n g   i s   s u b s e q u e n t l y   b a k e d   to   f o r m   a  

t o u g h ,   a d h e r e n t   b a s e   c o a t   on  t h e   t i n - f r e e   s t e e l .  

The  b u t y l   s t e a r a t e   l u b r i c a n t   m i x t u r e   of   t h e  

p r e s e n t   i n v e n t i o n   i s   e i t h e r   e l e c t r o s t a t i c a l l y  

c o a t e d ,   d i p   c o a t e d   or  s p r a y   c o a t e d   o n t o   b o t h  

s u r f a c e s   of  i n d i v i d u a l   s h e e t s   of  t h e   b a s e   c o a t e d  

t i n - f r e e   s t e e l .   The  s h e e t s   a r e   t h e n   f e d   i n t o   a  

b l a n k i n g   and  c u p p i n g   p r e s s   w h i c h   c u t s   f r o m   t h e  

s h e e t   one  or   more   c i r c u l a r   d i s c s   of  7 . 9 4 7   i n .  

( 2 0 . 1 8   cm)  in   d i a m e t e r ,   and  d r a w s   t h e   d i s c   i n t o   a  

cup  of   5 . 0 0 7   i n .   ( 1 2 . 7 2   cm)  in  d i a m e t e r   a n d  

1 . 8 5 0   i n c h e s   ( 4 . 6 9   cm)  in   s i d e   w a l l   h e i g h t .   I n  

two  s u b s e q u e n t   o p e r a t i o n s ,   t h e   cup  i s   s u c c e s s i v e l y  

r e d u c e d   in   d i a m e t e r   w i t h   c o n c u r r e n t   l e n g t h e n i n g  

of  i t s   s i d e   w a l l ,   i . e . ,   d r a w n ;   and  s i m u l t a n e o u s l y  



t h e   s i d e   w a l l   i s   s l i g h t l y   t h i n n e d ,   i . e .   to   a b o u t  

10%  l e s s   t h a n   t h e   s t a r t i n g   g a u g e ,   and  f u r t h e r  

e l o n g a t e d ,   i . e . ,   i r o n e d ,   in   t h e   m a n n e r   s i m i l a r   t o  

t h a t  d e s c r i b e d   in  U . S . - A   3 , 3 6 0 , 1 5 7 .   The  f i n a l  

d i a m e t e r   and  s i d e   w a l l   h e i g h t   a c c o m p l i s h e d   in  t h e  

d r a w i n g   p l u s   i r o n i n g   a r e   3 . 0 6 0   in   and  4 . 4 5 0   i n  

( 7 . 7 7   and  1 1 . 3 0   cm)  r e s p e c t i v e l y   and  a r e  

a c c o m p l i s h e d   in  a  few  s e c o n d s .   The  d i a m e t e r   o f  

t h e   s t a r t i n g   b l a n k ,   t h e   h e i g h t - t o - d i a m e t e r  

r a t i o s ,   and  t h e   d r aw  r a t i o s ,   in   t h e   e n s u i n g  

m e t a l   w o r k i n g   p r o c e s s   may  be  v a r i e d   d e p e n d i n g  

u p o n   t h e   d e s i r e d   s i z e   of   t h e   f i n i s h e d   c a n .   A l s o ,  

as  b e t w e e n   d i f f e r e n t   d r a w / r e d r a w   s y s t e m s ,   t h e  

a m o u n t   of   d r aw  in  e a c h   s t e p   may  be  v a r i e d   p r o v i d i n g  

t h e   c u m u l a t i v e   e f f e c t   of   t h e   p l u r a l   d r a w s   and  w i t h  

i r o n i n g   p r o d u c e s   t h e   can   of   d e s i r e d   h e i g h t   a n d  

d i a m e t e r .  

The  s e v e r i t y   of   t h e   c o n c u r r e n t   d i a m e t e r  

r e d u c t i o n   and  s i d e   w a l l   t h i n n i n g   ( i r o n i n g )   r e q u i r e s  

an  e x c e l l e n t   l u b r i c a n t   w h i c h   w i l l   n o t   a t t a c k   t h e  

c o a t i n g .   I t   i s   r e a d i l y   a p p a r e n t   t h a t   a  d r a w / r e d r a w  

s y s t e m   w i t h   i r o n i n g   i s   a  more  s e v e r e   m e t a l   w o r k i n g  

p r o c e s s   t h a n   a  d r a w / r e d r a w   s y s t e m   w i t h o u t   i r o n i n g .  

The  b u t y l   s t e a r a t e   l u b r i c a n t   of  t h e   p r e s e n t  

i n v e n t i o n   p e r f o r m s   e q u a l l y   w e l l   in   b o t h   s y s t e m s .  



The  a m o u n t   of   l u b r i c a n t   a p p l i e d   o v e r   t h e  

b a s e   c o a t   c an   v a r y   f r o m   10  to   40  m g / s q   f t .  

(108  to   431  m g . m  )   and  p r e f e r a b l y   10  to   20  

m g / s q .   f t .   (108  to   215  m g . m  )   of   t o t a l   s u r f a c e ,  

i . e . ,   b o t h   s i d e s ,   of  t h e   s h e e t   b e i n g   f e d   i n t o   t h e  

d r a w / r e d r a w   a p p a r a t u s .   I t   h a s   b e e n   f o u n d   t h a t  

t h e   l u b r i c a t i n g   e f f e c t   f a l l s   o f f   a p p r e c i a b l y  

b e l o w   10  m g s / f t 2   (108  m g . m  )   and  f o r   m o s t  

o p e r a t i o n s   20  m g s / f t 2   (215  m g . m - 2 )   i s   s u f f i c i e n t  

t o   a c h i e v e   t h e   h i g h   s p e e d ,   t r o u b l e   f r e e ,   m u l t i p l e  

d r a w s   f r o m   f l a t   b l a n k   to   f o r m e d   c o n t a i n e r .  

S u b s t a n t i a l   h e a t   i s   g e n e r a t e d   on  t h e   s u r f a c e s  

b e i n g   w o r k e d   due  t o   t h e   s e v e r i t y   of  t h e   m e t a l -  

w o r k i n g   o p e r a t i o n ,   i . e . ,   t h e   a p p r e c i a b l e   d r a w  

r a t i o s   and  d r a w   s p e e d   p l u s   i r o n i n g .  

No  p a r t i c u l a r   t h e o r y   i s   known  as  to   why  t h e  

b u t y l   s t e a r a t e   l u b r i c a n t   i s   c o m p a t i b l e   f o r   p o s t -  

c o a t i n g   w i t h o u t   n e e d   f o r   r e m o v a l   of  s a m e .   O t h e r  

l u b r i c a t i n g   m a t e r i a l s   ( u n d e r   i d e n t i c a l   c o n d i t i o n s )  

h a v e   b e e n   known  to   a t t a c k   t h e   b a s e   c o a t i n g   as  a l r e a d y  

d e s c r i b e d .   M o r e o v e r ,   t h e   s e v e r e   m e t a l   f o r m i n g  

o p e r a t i o n s   of   p r e c o a t e d   s h e e t   a t   h i g h   s p e e d   a n d  

p r e s s u r e   c o u l d   d r i v e   t h e   l u b r i c a n t   i n t o   t h e   c o a t i n g  

and  so  a  l u b r i c a n t   w h i c h   i s   c o m p a t i b l e   w i t h   t h e  

c o a t i n g   e v e n   u n d e r   s u c h   c o n d i t i o n s   i s   n e e d e d .  



C e r t a i n   s i l i c o n e   r e s i n s   s u c h   as  G e n e r a l  

E l e c t r i c ' s   SR  82  a r e   known  f o r   t h e i r   a b i l i t y   t o  

m o d i f y   c o a t i n g s   and  t h e r e b y   e n h a n c e   t h e i r   b o n d  

w i t h   a  m e t a l   s u b s t r a t e   to   w h i c h   t h e y   a r e   a p p l i e d .  

H o w e v e r ,   t h e   a d d i t i o n   of   s i l i c o n e   r e s i n   s u c h   a s  

G e n e r a l   E l e c t r i c ' s   SR  82  to   b u t y l   s t e a r a t e   to   p e r m i t  

s u b s e q u e n t l y   a p p l i e d   c o a t i n g s   ( a f t e r   f o r m i n g )   t o   c o v e r  

t h e   s u r f a c e   of  t h e   m e t a l   s u b s t r a t e   c o m p l e t e l y   was  n o t  

a p p r e c i a t e d .   T h a t   i s   to   s a y ,   t h e   a d d i t i o n   o f  

s i l i c o n e   r e s i n   to   t h e   b u t y l   s t e a r a t e   a l l o w s   c o m p l e t e  

c o v e r a g e   of   a l l   p o r t i o n s   of   m e t a l   s u b s t r a t e s   b y  

c o a t i n g s   a p p l i e d   a f t e r   f o r m i n g   w i t h o u t   l e a v i n g   e y e  

h o l e s   or   d i s c o n t i n u i t i e s   in   t h e   c o v e r a g e   and  w i t h o u t  

any   t e n d e n c i e s   f o r   t h e   p o s t c o a t i n g   t o   b e a d   up .   T h e  

e f f e c t   w i t h o u t   s i l i c o n e   r e s i n   i s   much  l i k e   w a t e r   o n  

f r e s h l y   waxed   s u r f a c e s .   The  a d d i t i o n   of  s i l i c o n e  

r e s i n   p e r m i t s   a  w e t t i n g   a c t i o n   and  a l t e r s   t h e   s u r f a c e  

t e n s i o n   of  t h e   b u t y l   s t e a r a t e   s u f f i c i e n t l y   to   a l l o w  

t h e   c o a t i n g s   as  a p p l i e d   to   s p r e a d   e v e n l y   a n d  

c o m p l e t e l y   o v e r   t h e   l u b r i c a t e d   m e t a l   s u b s t r a t e   a n d  

t o   f o rm  a  good   b o n d   o v e r   t h e   e n t i r e   s u r f a c e .  

The  p r o p o s e d   c o m b i n a t i o n   of   s i l i c o n e   r e s i n   a n d  

b u t y l   s t e a r a t e   when  p r e a p p l i e d   to   c o i l s   or  p a n e l s  

of   t i n   f r e e   s t e e l   p l a t e ,   e l e c t r o l y t i c   t i n p l a t e   o r  

o t h e r   m a t e r i a l s   f o r   d e e p   d r a w i n g   c o n t a i n e r s   o r  



c u p - l i k e   o b j e c t s   w h i c h   a r e   i n t e n d e d   t o   be  p o s t  

s p r a y e d   or  p o s t   d e c o r a t e d   p e r f o r m s   s u c c e s s f u l l y  

b e c a u s e   of   t h e   b o n d i n g   and  good   a d h e r e n c e   of   t h e  

w e t t a b l e   c o m b i n a t i o n   to   t h e   l u b r i c a t e d   m e t a l  

s u r f a c e .  

C o m p a t i b i l i t y   L u b e  -   W e t t a b i l i t y   T e s t  

I n g r e d i e n t s   w h i c h   h a v e   good  l u b r i c a t i n g  

p r o p e r t i e s   w e r e   t e s t e d   f o r   c o m p a t i b i l i t y   w i t h   t h e  

p o s t s p r a y e d   t o p   c o a t .  

The  t e s t   p r o c e d u r e   c o n s i s t e d   of   w i p i n g   a  t h i n  

f i l m   of  t h e   l u b r i c a n t   on  a  p i e c e   of  b a s e   c o a t e d  

p l a t e   ( t h e   l u b r i c a n t   was  a p p l i e d   a t   a  w e i g h t   o f  

a b o u t   50  to   75  mgs  sq .   f t .  -   538  to   807  m g . m - 2 ) .  

A  w a t e r   b a s e   t o p   c o a t i n g   was  t h e n   s p r a y e d   o v e r   t h e  

l u b r i c a n t   b e a r i n g   p l a t e .   T h e s e   p a n e l s   w e r e   a l l o w e d  

to   s t a y   a t   room  t e m p e r a t u r e   f o r   a t   l e a s t   15  m i n u t e s  

to   see   i f   t h e   c o a t i n g   w o u l d   d e - w e t   f r o m   t h e  

l u b r i c a n t   t r e a t e d   a r e a .  

The  r e s u l t s   w i t h   t h e   v a r i o u s   l u b r i c a n t s  

t r i e d   w e r e   as  f o l l o w s :  

1.  B u t y l   s t e a r a t e  -   no  d e - w e t t i n g .  

2.  L i q u i d   l a n o l i n  -   v e r y   s l i g h t   d e - w e t t i n g .  

3.  S R - 8 8 2   s i l i c o n e  -   no  d e - w e t t i n g .  

;  4.  P e t r o l a t u m  -   s e v e r e   d e - w e t t i n g .  



J s i n g   t h i s   t e s t   p r o c e d u r e   c o m b i n a t i o n s   of  t h e  

L u b r i c a n t s   l i s t e d   w e r e   t r i e d   and  when  t h e s e   i n g r e d i e n t s  

are   b l e n d e d   a t   t h e   p r o p e r   r a t i o s   ( n o t   p e t r o l a t u m )  

no  d e - w e t t i n g   of   t h e   s p r a y   t o p   c o a t   o c c u r r e d .  

F o r   s h e e t   f e e d i n g ,   t h e   l u b r i c a n t   m i x t u r e   m u s t  

have  l e s s   t h a n  5 0 %   l i q u i d   l a n o l i n .   A d j a c e n t   s h e e t s  

s t i c k   t o g e t h e r   when  t h e   l a n o l i n   i s   a p p l i e d   a t  

h e a v i e r   r a t e s .   F o r   c o i l   s t o c k   or  p r e l u b e   s p o t  

c o a t i n g  t h e   l i q u i d   l a n o l i n   l e v e l   may  be  i n c r e a s e d  

b e y o n d   t h e   5 0 % .  

DISCUSSION  OF  THE  VARIOUS  LUBRICANTS 

W h i l e   b u t y l   s t e a r a t e   i s   a  l u b r i c a n t   i t   i s  

r e a l l y   i n a d e q u a t e   f o r   t h e   h e a v y   l o a d s   in   d r a w   a n d  

r e d r a w   f o r m i n g  o p e r a t i o n s .   E n h a n c e d   l u b r i c i t y   c a n  

be  had   by  t h e   a d d i t i o n   of  l u q u i d   l a n o l i n   b u t   u se   o f  

l a n o l i n ,   w i t h o u t   r e d u c t i o n   of  i t s   v i s c o s i t y ,   w i t h  

b u t y l   s t e a r a t e   makes   d i f f i c u l t   a p p l i c a t i o n   a t   t h e  

m e n t i o n e d   r a t e s .   The  u se   of  b u t y l   s t e a r a t e   o n l y  

w i l l   n o t   be  a d e q u a t e   to   l u b r i c a t e   t h e   m a t e r i a l   a s  

t h e   l a t t e r   i s   d r a w n   and  r e d r a w n .   C o n v e r s e l y ,   t h e  

u s e   of  l i q u i d   l a n o l i n   o n l y   w o u l d   be  a  p r o b l e m  

b e c a u s e   of   i t s   v i s c o s i t y .   T h e r e f o r e ,   t h e   c o m b i n a t i o n  

of  b u t y l   s t e a r a t e   and  l i q u i d   l a n o l i n   a r e   i m p o r t a n t .  

T h e r e   may  a l s o   be  a  n e e d   f o r   s o m e t h i n g   w h i c h   w i l l  

a l l o w   t h e   c o m b i n a t i o n   t o   be  p o s t c o a t e d .   I f   l u b r i c a t i o n  



w e r e   t h e   o n l y   r e q u i r e m e n t   and  a  c o m p l e t e   c o v e r a g e   o f  

t h e   m e t a l   s u r f a c e   w e r e   n o t   n e c e s s a r y ,   t h e   d r a w i n g  

t o o l s   m i g h t   t e n d   t o   s p r e a d   w h a t e v e r   l u b r i c a n t  

i s   a v a i l a b l e .   The  p o s t c o a t i n g   of  l u b r i c a n t   c o u l d  

be  e f f e c t e d   by  t h e   b u i l d - u p   of   t h e   l u b e   on  t h e  

t o o l s .   T h a t   i s ,   t h e   l u b e   w o u l d   be  s u f f i c i e n t   t o  

l u b r i c a t e   f o r   t h e   f o r m i n g   p r o c e s s   b u t   t h e   m a t e r i a l  

m i g h t   be  s l i g h t l y   o v e r   l u b r i c a t e d   in  c e r t a i n   a r e a s .  

The  a d d i t i o n a l   w e t t i n g   p r o v i d e d   by  G e n e r a l   E l e c t r i c ' s  

SR  82  s i l i c o n e   r e s i n   i s   n e c e s s a r y   to   p r o v i d e  

s u f f i c i e n t   w e t t a b i l i t y   to   t h e   m e t a l l i c   s u b s t r a t e  

f o r   t h e   p o s t c o a t i n g .  

D r a w i n g   and   r e d r a w i n g   a r e   n o t   t h e   o n l y   f o r m i n g  

o p e r a t i o n s   t h e   l u b r i c a t e d   c o n t a i n e r   m u s t   e n d u r e .  

At  t h e   c o m p l e t i o n   of  t h e   d r a w / r e d r a w   o p e r a t i o n ,   t h e  

c o n t a i n e r   i s   b e a d e d   t o   i m p a r t   s t r e n g t h   to   t h e   s i d e  

and  b o t t o m   w a l l s   b e f o r e   b e i n g   f ed   i n t o   a  d e v i c e   f o r  

a p p l y i n g   a  t o p   c o a t   to   t h e   c o n t a i n e r ' s   i n s i d e   s u r f a c e .  

Mos t   u s u a l l y ,   t h i s   d e v i c e   i n v o l v e s   a  t u r r e t   w h i c h  

r e v o l v e s   t h e   c o n t a i n e r   p a s t   a  r e c i p r o c a t i n g   s p r a y  

gun  w h i c h   e n t e r s   t h e   i n t e r i o r   of  t h e   c o n t a i n e r   a s  

same  i s   s p u n   a b o u t   i t s   l o n g i t u d i n a l   a x i s .   The  s p r a y  

gun  i s   r e t r a c t e d   f r o m   t h e   c o n t a i n e r   body   and  e m i t s  

a  360°   s p r a y   of   a  s y n t h e t i c   r e s i n   s o l u t i o n   t o   c o a t  

t h e   e n t i r e   i n t e r i o r   s u r f a c e   of  t h e   c o n t a i n e r .  



A f t e r   c o m p l e t i o n   of  t h e   t o p   c o a t i n g   o p e r a t i o n ,  

t h e   c o n t a i n e r   i s   t h e n   s u b j e c t e d   t o   a  t e m p e r a t u r e   of  400°   F 

( 2 0 4 ° C )   f o r   2  t o   4  m i n u t e s   t o   h a r d e n   and  c u r e   t h e   t o p  

c o a t .   U n l i k e   p r i o r   p r o c e d u r e s   of  m e t a l   f o r m i n g  

w h i c h   r e q u i r e d   t h e   f o r m e d   m e t a l   c o n t a i n e r   to   b e  

w a s h e d   t o   r e m o v e   l u b r i c a n t   and  t h e n   d r i e d   b e f o r e  

a p p l i c a t i o n   of  t h e   t o p   coa t ,   t h e r e b y   to   a v o i d  

c o n t a m i n a t i o n   and   i m p r o p e r   c u r i n g   of  t h e   t o p   c o a t ,  

t h e   p r o c e d u r e   of  t h e   p r e s e n t   i n v e n t i o n   n o t   o n l y  

e l i m i n a t e s   t h e   e x p e n s e   and  t i m e - c o n s u m i n g   s t e p   o f  

r e m o v i n g   t h e   l u b r i c a n t   b u t   a l s o   p e r m i t s   t h e   a p p l i c a t i o n  

of   t h e   t o p   c o a t   d i r e c t l y   to   a  s t i l l   l u b r i c a t e d  

s u r f a c e   ( t h e   i n s i d e   of  t h e   c o n t a i n e r ) .   In  a d d i t i o n ,  

t h e   w e t t e d   l u b r i c a n t   r e m a i n i n g   a f t e r   f o r m i n g   a s s i s t s  

in   f i r m l y   a d h e r e i n g   t h e   t o p   c o a t   to   t h e   b a s e   c o a t .  

The  b u t y l   s t e a r a t e   and  wha t   r e m a i n s   t h e r e o f  

a f t e r   t h e   d r a w / r e d r a w   o p e r a t i o n   a r e   s o l u b l e   in   o r g a n i c  

s o l v e n t s   s u c h   as  b u t a n o l ,   b u t y l   C e l l o s o l v e ,   d i -  

i s o b u t y l   k e t o n e ,   C e l l o s o l v e   a c e t a t e   and   S o l v e s s o   1 5 0 .  

T h e r e f o r e ,   r e s i n s   f o r   t o p   c o a t s   w h i c h   a r e   a l s o  

s o l u b l e   in   t h e s e  s a m e   s o l v e n t s   and  p r o v i d e   i n e r t ,  

c o n t i n u o u s ,   r e s i n   f i l m s   upon  t h e r m a l   c u r i n g   a r e  

p r e f e r r e d .   More  p a r t i c u l a r l y ,   r e s i n s   s u c h   a s  

e p o x y   r e s i n s ,   a c r y l i c   r e s i n s   and  v i n y l   r e s i n s   a r e  

u s e f u l   and  p a r t i c u l a r l y   u s a b l e   i f   t h e y   a r e   a p p l i e d  



o v e r   a  v i n y l   b a s e   c o a t   and   a  l u b r i c a n t   w h i c h   d o e s   n o t  

a t t a c k   t h e   v i n y l   or   c a u s e   s o f t e n i n g .  

E v a l u a t i o n   of  t o p   c o a t s   a p p l i e d   o v e r   a  b u t y l  

s t e a r a t e   l u b r i c a t e d   v i n y l   b a s e   c o a t   i s   done   b y  

t e s t i n g   p r o c e s s   r e s i s t a n c e   as  w e l l   as  e x a m i n a t i o n  

of  i n t e r c o a t   a d h e s i o n   b e t w e e n   t h e   b a s e   c o a t   a n d  

t h e   t o p   c o a t .   I n t e r c o a t   a d h e s i o n   i s   t e s t e d   w i t h   a  

p r e s s u r e   s e n s i t i v e   a d h e s i v e   t a p e .   More  p a r t i c u l a r l y ,  

a  one  i n c h   s t r i p   ( 2 . 5 4   cm  w i d e )   of  "3M"  t a p e   j L 6 1 0  

i s   a p p l i e d   to   t h e   s u r f a c e   of  t h e   t o p   c o a t e d   s a m p l e .  

The  t a p e   i s   p r e s s e d   to   t h e   s u r f a c e   w i t h   s u f f i c i e n t  

p r e s s u r e   t o   make  c o m p l e t e   c o n t a c t   ( r e m o v i n g   t h e  

a i r   b u b b l e s   t h e r e b e t w e e n ) .   The  t a p e   t e s t   r e q u i r e s  

t h a t   t h e   t a p e   be  q u i c k l y   p u l l e d   f r o m   t h e   s a m p l e  

in  an  e f f o r t   t o   p e e l   w i t h   i t   any  p o o r l y   a d h e r i n g  

c o a t i n g .   In  o r d e r   to   f u r t h e r   t e s t   p e e l i n g ,   X ' s  

a r e   s c r i b e d   on  t h e   s u r f a c e   a c r o s s   w h i c h   t h e   t a p e  

i s   t o   be  a p p l i e d .   T h e s e   X ' s   p r e s e n t   f r e s h l y   m a d e  

s c o r e d   e d g e s   w h i c h   w o u l d   h e l p   to   i n i t i a t e   any  p e e l i n g  

t h a t   m i g h t   o c c u r .   E x a m p l e s   1  t o   5  w h i c h   f o l l o w   h e r e i n  

w e r e   t e s t e d   f o r   i n t e r c o a t   a d h e s i o n   by  t h i s   m e t h o d   a n d  

a l l   p a s s e d .   No  s e p a r a t i o n   of   t h e   t o p   c o a t   f r o m   t h e  

c o m p a t a b l y   l u b r i c a t e d   b a s e   c o a t   o c c u r r e d .  

S i m i l a r l y ,   t h e   c o n t i n u i t y   of  t h e   t o p   c o a t  

can  be  t e s t e d   by  t h e   q u i c k   t e s t   m e t h o d .   In  o r d e r   t o  



p e r f o r m   a  q u i c k   t e s t   a  s p e c i f i c   p i e c e   of  e q u i p m e n t  

i s   r e q u i r e d .   More  p a r t i c u l a r l y ,   a  Model   1 0 7 1  

WACO  E n a m e l   R a t e r   w i t h   a  0  t o   1  m i l l i a m p   a t t a c h m e n t  

i s   u s e d .   The  a p p a r a t u s   h a s   an  e l e c t r o d e   w h i c h   i s  

a d a p t e d   t o   move  v e r t i c a l l y   in   and  o u t   a l o n g   t h e  

a x i s   of  a  can  p o s i t i o n e d   b e n e a t h   i t .   The  e l e c t r o d e  

i s   p o s i t i o n e d   a b o u t   1"  ( 2 . 5   cm)  f rom  t h e   b o t t o m   o f  

t h e   c a n .   The  can  i s   h e l d   in   p o s i t i o n   by  a  v i s e - l i k e  

d e v i c e   w h i c h   c l a m p s   i t   a b o u t   t h e   b o t t o m   h o l d i n g   i t  

so  t h a t   t h e   open  end   of   t h e   can  f a c e s   up  t o w a r d   t h e  

e l e c t r o d e .   The  can  i s   f i l l e d   w i t h   2%  s o l u t i o n   o f  

s o d i u m   s u l f a t e   and  a l l o w e d   to   s o a k   f o r   a t   l e a s t   30  

s e c o n d s   b e f o r e   t h e   e l e c t r o d e   i s   d r o p p e d   i n t o   t h e  

c a n .   The  s o l u t i o n   t e m p e r a t u r e   s h o u l d   be  m a i n t a i n e d  

b e t w e e n   72  to   78°F  (22  t o   2 5 . 5 ° C ) ,   and  t h e   c a n  

s h o u l d   be  f i l l e d   so  t h a t   when  t h e   e l e c t r o d e   i s  

l o w e r e d   i n t o   t h e   t e s t   p o s i t i o n   t h e   s o l u t i o n   w i l l   r e a c h  

a p p r o x i m a t e l y   1 / 8 "   (3  mm)  b e l o w   t h e   t op   f l a n g e   r a d i u s  

of  t h e   c a n .   Ca re   s h o u l d   be  t a k e n   to   a v o i d   w e t t i n g  

t h e   f l a n g e   s i n c e   t h a t   w i l l   r e s u l t   in  a  f a l s e   h i g h  

r e a d i n g .   The  m i l l i a m p   m e t e r   of  t h e   t e s t e r   i s  

c o n n e c t e d   t o   t h e   v i s e - l i k e   d e v i c e   w h i c h   h o l d s   t h e  

b o t t o m   of   t h e   c a n .   The  e l e c t r o d e   i s   c o n n e c t e d   t o  

a n o t h e r   l e a d   of  t h e   m i l l i a m p   m e t e r .   A  z e r o i n g   o f  

t h e   i n s t r u m e n t   i s   r e q u i r e d   and  t h e   o p e r a t o r   a d j u s t s  



t h e   m i l l i a m p   t o   r e a d   "T"  on  t h e   s c a l e .   S h o r t l y  

a f t e r   z e r o i n g   t h e   m e t e r   a  w a r n i n g   l i g h t   comes  on  and  t h e  

r e a d i n g   s h o u l d   be  t a k e n   i m m e d i a t e l y .   When  t h i s  

p r o c e d u r e   i s   a p p l i e d   t o   p r o p e r l y   c o a t e d   c a n s  

r e a d i n g s   in   t h e   r a n g e   of  0  to   5  m i l l i a m p s   s h o u l d  

be  o b t a i n e d   and  s u c h   d a t a   i s   i n d i c a t i v e   of  a n  

a c c e p t a b l e   c o n t a i n e r .  

C o n s e q u e n t l y ,   a  c o a t i n g   s y s t e m   f o r   a  m e t a l  

s u b s t r a t e   w h i c h   w i l l   w i t h s t a n d   t h e   s e v e r i t y   o f  

m u l t i p l e   f o r m i n g   o p e r a t i o n s   w i t h o u t   d e s t r u c t i o n  

h a s   b e e n   s o u g h t .   A  c o a t i n g   s y s t e m   w h i c h   f u n c t i o n s  

t o   p r o t e c t   t h e   m e t a l   s u b s t r a t e   and  p r e v e n t   c o r r o s i o n  

and  o f f   f l a v o r   i s   t h e   t h r u s t   of  t h i s   i n v e n t i o n .  

E x a m p l e  1  

A  c o m p o s i t i o n   c a l l e d   F o r m u l a   29-1   i n c l u d i n g  

40%  l i q u i d   l a n o l i n   made  by  K r a f t   and  d e s i g n a t e d  

R i t a l a n   was  m i x e d   w i t h   50%  n - b u t y l   s t e a r a t e   m a d e  

b y  C . P .   H a l l   and  10%  s i l i c o n e   r e s i n   w i t h   an  a b u n d a n c e  

of  h y d r o x y l s   made  by  G e n e r a l   E l e c t r i c   and  c a l l e d  

SR-82   w e r e   m i x e d   t o g e t h e r   and  a p p l i e d   to   t i n   f r e e  

s t e e l   d e s i g n a t e d   TFS-CT  w h i c h   was  b a s e   c o a t e d   w i t h  

33  mg  p e r   4  s q u a r e   i n c h e s   ( 1 . 2 8   m g . c m  2 )   of  a  v i n y l  

c o a t i n g   made  by  M i d l a n d - D e x t e r   and  d e s i g n a t e d  

MM-519.  The  b a s e   c o a t i n g   was  c u r e d   a t   400°F   ( 2 0 4 ° C )  



f o r   8  m i n u t e s .   The  c o m p o s i t i o n   of  F o r m u l a   2 9 - 1  

was  a p p l i e d   a t   a  r a t e   of  25  mg  p e r   s q u a r e   f o o t  

(269  mg .m-2 )   by  m e a n s   of  s p r a y .  

T h e s e   s a m p l e s   w e r e   t e s t e d   as  f o l l o w s .  

The  s c r o l l   s t r i p s   d i d   n o t   s t i c k   to   one  a n o t h e r  

w i t h   t h i s   f o r m u l a .   T h u s ,   t h e r e   was  a d e q u a t e  

v i s c o s i t y   r e d u c t i o n   of  t h e   l a n o l i n .   T h e y  

f e e d   w e l l   and   make  e x c e l l e n t   c a n s   w h e n  

d rawn   and  r e d r a w n   and  can  be  p o s t s p r a y e d  

o v e r   d i r e c t l y   w i t h o u t   f i r s t   w a s h i n g   a n d  

d r y i n g .  

E x a m p l e   2 

A  c o m p o s i t i o n   c a l l e d   F o r m u l a   28-1   i n c l u d i n g  

55 .55%  l i q u i d   l a n o l i n   made  by  K r a f t   and  d e s i g n a t e d  

R i t a l a n   was  m i x e d   w i t h   26 .67%  n - b u t y l   s t e a r a t e   m a d e  

by  C .P .   H a l l   and  17 .78%  s i l i c o n e   r e s i n   w i t h   a n  

a b u n d a n c e   of  h y d r o x y l s   made  by  G e n e r a l   E l e c t r i c  

and  c a l l e d   SR-82   w e r e   m i x e d   t o g e t h e r   and  a p p l i e d   t o  

t i n   f r e e   s t e e l   d e s i g n a t e d   TFS-CT  w h i c h   was  b a s e  

c o a t e d   w i t h   33  mg  p e r   4  s q u a r e   i n c h e s   ( 1 . 2 8   m g . c m - 2 )  

of  a  v i n y l   c o a t i n g   made  by  M i d l a n d   D e x t e r   a n d  

d e s i g n a t e d   MM-519.  The  b a s e   c o a t i n g   was  c u r e d  

a t   4000F  (204°C)   f o r   8  m i n u t e s .   The  c o m p o s i t i o n  

of   F o r m u l a   28 -1   was   a p p l i e d   a t   a  r a t e   of  25  mg  p e r  



s q u a r e   f o o t   (269  m g . m  )   by  means   of  s p r a y .  

T h e s e   s a m p l e s   w e r e   t e s t e d   and  t h i s   f o r m u l a  

c a u s e d   t h e   s c r o l l   s t r i p s   to   s t i c k  

s l i g h t l y ,   h a m p e r i n g   f e e d i n g ,   b e c a u s e   t h e  

l a n o l i n   was  s t i l l   to   v i s c o u s .   G o o d  

c a n s   w e r e   m a d e .  

E x a m p l e   3 

A  c o m p o s i t i o n   c a l l e d   F o r m u l a   2 6 - 4   i n c l u d i n g  

66%  l i q u i d   l a n o l i n   made  by  K r a f t   and  d e s i g n a t e d  

R i t a l a n   was  m i x e d   w i t h   27%  n - b u t y l   s t e a r a t e   m a d e  

by  C .P .   H a l l   and   17%  s i l i c o n e   r e s i n   w i t h   an  a b u n d a n c e  

of  h y d r o x y l s   made  by  G e n e r a l   E l e c t r i c   and   c a l l e d  

SR-82   w e r e   m i x e d   t o g e t h e r   and  a p p l i e d   t o   t i n   f r e e  

s t e e l   d e s i g n a t e d   TFS-CT  w h i c h   was  b a s e   c o a t e d   w i t h  

33  mg  p e r   4  s q u a r e   i n c h e s   ( 1 . 2 8   m g . c m - 2 )   of  a  v i n y l  

c o a t i n g   made  by  M i d l a n d   D e x t e r   and  d e s i g n a t e d   M M - 5 1 9 .  

The  b a s e   c o a t i n g   was  c u r e d   a t   400°F  (204°C)   f o r   8 

m i n u t e s .   The  c o m p o s i t i o n   of  F o r m u l a   2 6 - 4   w a s  

a p p l i e d   a t   a  r a t e   of  25  mg  p e r   s q u a r e   f o o t   (269  m g . m  )  

by  means   of  s p r a y .  

T h e s e   s a m p l e s   w e r e   t e s t e d   and  t h i s   f o r m u l a  

d i d   n o t   a l l o w   t h e   s c r o l l   s t r i p s   t o   f e e d  

i n t o   t h e   p r e s s .   The  h i g h   l a n o l i n   c o n t e n t  

made  t h e   c o m p o s i t i o n   v i s c o u s   c a u s i n g   t h e  



s t r i p s   t o   s t i c k   t o g e t h e r .   The  l u b e  

a l l o w e d   t h e   c a n s   to   f o rm  v e r y   w e l l .  

E x a m p l e   4 

A  c o m p o s i t i o n   c a l l e d   F o r m u l a   2 9 - 1   i n c l u d i n g  

40%  l i q u i d   l a n o l i n   made  by  K r a f t   and  d e s i g n a t e d  

R i t a l a n   was  m i x e d   w i t h   50%  n - b u t y l   s t e a r a t e   made  by  C . P .  

H a l l   and  10%  s i l i c o n e   r e s i n   w i t h   an  a b u n d a n c e   o f  

h y d r o x y l s   made  by  G e n e r a l   E l e c t r i c   and  c a l l e d  

SR-82   w e r e   m i x e d   t o g e t h e r   and  a p p l i e d   to   t i n   f r e e  

s t e e l   d e s i g n a t e d   TFS-CT  w h i c h   was  b a s e   c o a t e d   w i t h  

33  mg  p e r   4  s q u a r e   i n c h e s   ( 1 . 2 8   m g . c m  2 )   of  a  

p o l y e s t e r   c o a t i n g   made  by  M o b i l   and  d e s i g n a t e d   M C  -  

9 7 8 8 - 1 0 1 .   The  b a s e   c o a t i n g   was  c u r e d   a t   400°F   ( 2 0 4 ° C )  

f o r   8  m i n u t e s .   The  c o m p o s i t i o n   of  F o r m u l a   29 -1   w a s  

a p p l i e d   a t   a  r a t e   of   25  mg  p e r   s q u a r e   f o o t   (269  m g . m - 2 )  

by  means   of  s p r a y .  

The  s a m p l e s   w e r e   t e s t e d   and  e x c e l l e n t   c a n s  

w e r e   made ,   w i t h   no  p r o b l e m s   of  s c r o l l   s t r i p s  

s t i c k i n g   t o g e t h e r   and  w i t h   g o o d   p o s t s p r a y  

c o v e r a g e .  

E x a m p l e   5 

A  c o m p o s i t i o n   c a l l e d   F o r m u l a   2 4 - 1 0   i n c l u d i n g  

17 .17%  l i q u i d   l a n o l i n   made  by  K r a f t   and  d e s i g n a t e d  



R i t a l a n ,   66 .99%  n - b u t y l   s t e a r a t e   made  by  C .P .   H a l l ,   a n d  

1 5 . 8 4 %   s i l i c o n e   r e s i n   w i t h   an  a b u n d a n c e   of  h y d r o x y l s  

made  by  G e n e r a l   E l e c t r i c   and  c a l l e d   SR-82   w e r e   m i x e d  

t o g e t h e r   and  a p p l i e d   t o   t i n p l a t e d   s t e e l   d e s i g n a t e d  

# 2 5   ETP,  w h i c h   was  e l e c t r o l y t i c a l l y   c o a t e d   s t e e l  

h a v i n g   0 . 2 5   p o u n d s   of  t i n   c o a t i n g   p e r   b a s e   b o x  

( 5 . 6   g . m - 2 ) .   S a m p l e   c o n t a i n e r s   w e r e   t h e n   m a d e  

f r o m   t h i s   p l a t e   u s i n g   t h r e e   d r a w / r e d r a w   s t e p s .   T h e  

c o m p l e t e d   c a n s   w e r e   t h e n   i n s i d e   p o s t   s p r a y e d  

w i t h o u t   r e m o v i n g   t h e   r e s i d u a l   l u b r i c a n t   a f t e r   t h e  

d r a w i n g   o p e r a t i o n s .   The  s p r a y   c o a t i n g   u s e d   was  a n  

a l i p h a t i c   h y d r o c a r b o n ,   s o l v e n t - b a s e d   a l u m i n i u m  

p i g m e n t e d   m o d i f i e d   e p o x y   p h e n o l i c   r e s i n .   The  p o s t  

c o a t i n g   was  c u r e d   a t   400°F   (204°C)   f o r   5  1 /2   m i n u t e s .  

The  c o m p o s i t i o n   of  F o r m u l a   2 4 - 1 0   was  a p p l i e d   a t   a  r a t e  

of  20  mg  p e r   s q u a r e   f o o t   (215  m g . m  2 )   by  means   of  a  d i p  

t a n k   and  s q u e e g e e   m e t e r i n g .   T h e r e   w e r e   no  f a b r i c a t i o n  

f a i l u r e s   d u r i n g   a  2 0 0 0  c a n   run   u s i n g   p l a t e   l u b r i c a t e d  

w i t h   t h i s   f o r m u l a .  

The  s a m p l e   c o n t a i n e r s   of  E x a m p l e s   1,  4  and  5 

w e r e   e v a l u a t e d   by  means   of  a  q u i c k   t e s t   p r o c e d u r e  

c o m m o n l y   u s e d   by  can  m a k e r s   to   d e t e r m i n e   t h e   d e g r e e  

of  c o v e r a g e   of  i n s i d e   s p r a y e d   c o n t a i n e r s .   Q u i c k  

t e s t   r e a d i n g s   of  z e r o   a r e   d e s i r a b l e ,   b u t   v a l u e s  

up  t o   5  m i l l i a m p e r e s   of  c u r r e n t   f l o w   d u r i n g   t h e  



t e s t i n g   p r o c e d u r e   a r e   u s u a l l y   c o n s i d e r e d   g o o d .   T h e  

s a m p l e   c o n t a i n e r s   t e s t e d   had   a  q u i c k   t e s t   r a n g e   o f  

0  t o   5,  w i t h   t h e   a v e r a g e   b e i n g   a b o u t   1 .5   m i l l i a m p e r e s .  

A  t y p i c a l   c o n t a i n e r   as  f o r m e d   by  t h e   d r a w /  

r e d r a w   p r o c e s s   u s i n g   t h e   l u b r i c a n t   c o m b i n a t i o n   of  t h i s  

i n v e n t i o n   r e s u l t s   in   a  303  X  406  t w o - p i e c e   t i n  

p l a t e d   s t e e l   c a n .   A  303  X  406  can  i s   one  h a v i n g   a  

d i a m e t e r   of   3  3 / 1 6   i n .   and   a  h e i g h t   of  4  3 /8   i n .  

(81  x  111  mm  a p p r o x i m a t e l y ) .   The  i n s i d e   d i a m e t e r   o f  

t h e   t r i p l e   d r awn   f i n i s h e d   c o n t a i n e r   of  e x a m p l e s  

i s   3 . 0 6 0 "   ( 7 7 . 7   mm),  t h e   h e i g h t   i s   4 . 3 7 5 "   ( 1 1 1 . 1   mm) ,  

and   t h e   b o t t o m   and  s i d e w a l l   t h i c k n e s s   a r e  

a p p r o x i m a t e l y   . 0 0 8 3 "   ( 0 . 2 1   mm),  when  t h e   f e e d  

s t o c k   was  75  # T - 4   p l a t e .   T in   p l a t e ,   e i t h e r   T F S - C T  

t i n   f r e e   s t e e l   or   e l e c t r o l y t i c   t i n p l a t e   h a v i n g   v a r i o u s  

t i n   w e i g h t s   d e p o s i t e d   on  b o t h   s i d e s   of  t h e   p l a t e   w i l l  

p e r f o r m   a c c e p t a b l y .  

W h i l e   t h e   p r e c e d i n g   d e s c r i p t i o n   has   d e a l t  

w i t h   v a r i o u s   e x a m p l e s   and   v a r i o u s   m a t e r i a l s ,   t h e  

i n v e n t i o n   in  i t s   b r o a d e s t   a s p e c t   i s   c o n s i d e r e d   t o  

i n c l u d e   any  t y p e   of  s i l i c o n e   r e s i n   w i t h   l i q u i d  

l a n o l i n   ( t h e   v i s c o s i t y   of  w h i c h   i s   r e d u c e d   by  t h e  

b u t y l   s t e a r a t e )   to   p e r m i t   a  s u b s e q u e n t l y   a p p l i e d  

o r g a n i c   c o a t i n g   to   s p r e a d   e v e n l y   o v e r   t h e   r e m a i n i n g  

;  c o m b i n a t i o n   a f t e r   a  d e e p   d r a w i n g   o p e r a t i o n   r e s u l t i n g  



in   a  g o o d   b o n d   t o   t h e   m e t a l   s u b s t r a t e   a f t e r   c u r i n g  

of  t h e   c o a t i n g .   For   s p e c i f i c   a p p l i c a t i o n s   w h i c h  

r e q u i r e   more   s e v e r e   d r a w s   a n d / o r   t h i n n e r   p o s t  

c o a t i n g s ,   t h e   a m o u n t s   of   t h e   v a r i o u s   c o n s t i t u e n t s   i n  

t h e   c o m b i n a t i o n   can  be  v a r i e d   in  o r d e r   t o   m a i n t a i n  

low  c o s t s   w i t h   a  l u b r i c a n t   w h i c h   w i l l   p e r f o r m  

s u c c e s s f u l l y .   In  a d d i t i o n ,   p o s t   c o a t i n g   of  a l l  

r a n g e s   of  t i n   c o v e r a g e   on  s t e e l   w i l l   w o r k  

s u c c e s s f u l l y   w i t h   t h i s   t y p e   of   l u b r i c a n t   c o m b i n a t i o n .  

L i g h t l y   p r e c o a t e d   t i n   f r e e   s t e e l s   (TFS-CT)  w i l l   a l s o  

s u c c e e d   in   p r o c e s s i n g   i n t o   p o s t   c o a t a b l e   c o n t a i n e r s  

u s i n g   t h i s   c o m b i n a t i o n .  



1.  A  c o a t e d   m e t a l   c o n t a i n e r   c o m p r i s i n g   a  

s i d e   w a l l   and  a  b o t t o m   w a l l   i n t e g r a l   t h e r e w i t h ,   t h e  

s i d e   w a l l   b e i n g   of  s u b s t a n t i a l l y   t h e   same  t h i c k n e s s  

as  t h e   b o t t o m   w a l l   or   t h i n n e r   and  t h e   m e t a l   of  t h e  

s a i d   w a l l s   b e i n g   e l e c t r o l y t i c   t i n p l a t e   f o r  

e x a m p l e   n o n - r e f l o w e d ,   m a t t e   f i n i s h   t i n p l a t e   or   t i n l e s s ,  

l o w - c a r b o n   s t e e l ,   t h e   c o n t a i n e r   w a l l s   b e i n g   c o v e r e d ,  

on  a t   l e a s t   t h e   i n t e r i o r   of  t he   c o n t a i n e r ,   by  a  

c o a t i n g   c o m p r i s i n g   a  h a r d e n e d   t o p   c o a t   w h i c h  

c o n s i s t s   e s s e n t i a l l y   of  a  m i x t u r e   of  a  b u t y l   s t e a r a t e ,  

l i q u i d   l a n o l i n   and   a  s i l i c o n e   r e s i n   w h i c h   i s  

c o m p a t i b l e   w i t h   a  s y n t h e t i c   r e s i n   s e l e c t e d   f r o m   a  

p o l y e s t e r   r e s i n ,   an  a c r y l i c   r e s i n   and  a  v i n y l   r e s i n .  

2.  The  m e t a l   c o n t a i n e r   a c c o r d i n g   to   c l a i m   1 ,  

w h e r e i n   t h e   t o p   c o a t   i s   o v e r c o a t e d   by  a  p o l y e s t e r  

r e s i n ,   an  a c r y l i c   r e s i n   or  a  v i n y l   r e s i n .  

3.  The  m e t a l   c o n t a i n e r   a c c o r d i n g   to   c l a i m   1 

or   c l a i m   2,  w h e r e i n   a  h a r d e n e d   s y n t h e t i c   r e s i n  

b a s e   c o a t   i s   i n t e r p o s e d   b e t w e e n   t h e   w a l l s   a n d  

s a i d   h a r d e n e d   t o p   c o a t ,   t h e   b a s e   c o a t   c o v e r i n g  

and   a d h e r e i n g   t o   s a i d   w a l l s ,   and  t h e   b a s e   c o a t  

b e i n g   a  r e s i n   s e l e c t e d   f rom  a  p o l y e s t e r   r e s i n ,   a  

v i n y l   r e s i n   an  e p o x y   r e s i n ,   and  an  a c r y l i c   r e s i n .  

4.  The  m e t a l   c o n t a i n e r   a c c o r d i n g   t o   c l a i m   3 ,  



w h e r e i n   t h e   b a s e   c o a t   i s   a  v i n y l   r e s i n   and   t h e  

r e s i n   of  t h e   t o p   c o a t   i s   s e l e c t e d   f r o m   a  v i n y l  

r e s i n ,   an  a c r y l i c   r e s i n   and  a  p o l y e s t e r   r e s i n .  

5.  The  m e t a l   c o n t a i n e r   a c c o r d i n g   t o   any  o f  

c l a i m s   1  t o   4,  w h e r e i n   t h e   h a r d e n e d   t o p   c o a t   i s  

p r o d u c e d   f r o m   a  l i q u i d   c o a t i n g   f o r m u l a t i o n   c o n t a i n i n g   n o t  

l e s s   t h a n   50%  by  w e i g h t   of  l a n o l i n .  

6.  A  m e t h o d   of   f o r m i n g   a  c o a t e d  m e t a l  

c o n t a i n e r   c o m p r i s i n g   t h e   s t e p s   of  a p p l y i n g   a  

m o d i f i e d   b u t y l   s t e a r a t e ,   l i q u i d   l a n o l i n   l u b r i c a n t   a n d  

a  s i l i c o n e   r e s i n   m i x t u r e   t o   e l e c t r o l y t i c   t i n   p l a t e  

or  t i n l e s s ,   low  c a r b o n   s t e e l ,   p r o v i d i n g   a  c i r c u l a r  

f l a t   b l a n k   f r o m   s a i d   m e t a l ,   d r a w i n g   s a i d   b l a n k   i n t o  

a  s h a l l o w   cup ,   s u b j e c t i n g   s a i d   cup  t o   m u l t i p l e   d r a w s  

in   r a p i d   s e q u e n c e   t o   f o r m   s a i d   c o n t a i n e r ,   a p p l y i n g  

a  v i n y l   r e s i n   c o a t i n g   o v e r   t h e   i n t e r i o r   of   s a i d  

c o n t a i n e r   and  o v e r   s a i d   l u b r i c a n t   on  s a i d   c o n t a i n e r  

i n t e r i o r   and  h e a t i n g   s a i d   c o a t e d   c o n t a i n e r   t o   h a r d e n   s a i d  

c o a t i n g   and  a d h e r e   i t   to   s a i d   c o n t a i n e r   i n t e r i o r .  

7.  The  m e t h o d   a c c o r d i n g   to   c l a i m   6,  w h e r e i n  

t h e   s i d e   w a l l   of  s a i d   cup  i s   s u b j e c t e d   t o   i r o n i n g  

d u r i n g   t h e   m u l t i p l e   d r a w s   w h e r e b y   t h e   s i d e   w a l l   o f  

s a i d   c o n t a i n e r   i s   made  t h i n n e r   t h a n   t h e   b o t t o m   w a l l .  

8.  The  m e t h o d   a c c o r d i n g   to   c l a i m   6  o r  

c l a i m   7,  w h e r e i n   a  v i n y l   r e s i n   c o a t i n g   i s   a p p l i e d  



to   and  a d h e r e d   t o   s a i d   m e t a l   p r i o r   t o   t h e  

a p p l i c a t i o n   of  s a i d   b u t y l   s t e a r a t e / l a n o l i n / s i l i c o n e  

r e s i n   m i x t u r e .  
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