
A c c e l e r a t o r  Department 
BROOKHAVEN NATIONAL LABORATORY 

A s s o c i a t e d  U n i v e r s i t i e s ,  I n c .  
Upton, New York 11973 

AGS DIVISION TECHNICAL NOTE 

No. 143 

LEAD PLATED C-RING EVALUATION 

J . R .  J a h e l k a  

J a n u a r y  27, 1978 

e 

Purpose 

To s i m u l a t e  t h e  i n  r i n g  use  of a l e a d  p l a t e d  C-Ring t o  seal  a vacuum 

j o i n t  when a moderate (150' - 200 C) balceout of a component a n d / o r  vacuum 

system i s  d e s i r e d .  

T e s t  Se tup  

0 

The l e a d  p l a t e d  C-Ring seals  were r e t a i n e d  i n  a s t a n d a r d  C-Ring 

r e t a i n e r  and clamped between Marmon f l a n g e s  by a s t a n d a r d  AGS Ring Marmon 

c1amp.t Combinations of aluminum and s t a i n l e s s  s t ee l  f l a n g e s  were t e s t e d  

i n  a d d i t i o n  t o  a p a i r  of aluminum f l a n g e s .  
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_ _  

The i n t e r f l a n g e  space w a s  pumped by a CEC model 120 l e a k  d e t e c t o r  

w i t h  a d e c t e c t i o n  s e n s i t i v i t y  of 2 x 10 s t d  c .c . / sec .  f o r  Helium. 

The seal and f l a n g e  assembly w a s  h e a t e d  w i t h  a Cal-rod element  on 

one f l a n g e  t o  s i m u l a t e  a j o i n t  between baked and unbaked vacuum components 

A tempera ture  of 200 C (392 F) w a s  used as an upper tempera ture  l i m i t  f o r  

t h i s  t e s t .  

0 0 

T e s t  Procedure 

The f l a n g e  and seal  a s s e m b l i e s  were cyc led  through t h e  f o l l o w i n g  

s t e p s  u n t i l  e i t h e r  f i v e  c y c l e s  were completed. o r  f a i l u r e  occurred.: 
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1. Pump down t o  5 x t o r x  and leak check. 

2 .  Heat t o  200 C w h i l e  m a i n t a i n i n g  vacuum and l e a k  check.  

3 .  Cool t o  room tempera ture  s t i l l  m a i n t a i n i n g  vacuum and 

0 

l e a k  check.  

4 .  Bleed up t o  a tmosphere.  

A f t e r  i t  w a s  v e r i f i e d  t h a t  200 C w a s  a s a f e  o p e r a t i n g  t e m p e r a t u r e ,  0 

one seal  and f l a n g e  assembly was s u b j e c t e d  t o  a cont inuous  tempera ture  

i n c r e a s e  t o  de te rmine  t h e  f a i l u r e  tempera ture .  

R e s u l t s  

Two groups of seals  were tes ted.  Group I c o n s i s t e d  of 2 ea.  

P r e s s u r e  Sc ience  I n c .  8.622/187/20 Lead P l a t e d  C-Rings. These r e p r e s e n t  

our  s t a n d a r d  AGS main chamber Marmon seals b u t  w i t h  l e a d  p l a t i n g  s u b s t i -  

t u t e d  f o r  t h e  Indium c o a t i n g  normal ly  a p p l i e d .  One seal  s u r v i v e d  t h e  

f i v e  c y c l e s  and t h e  o t h e r  leaked  on t h e  i n i t i a l  pump down. It w a s  l e a r n e d  

from P r e s s u r e  Sc ience  I n c . ,  t h a t  t h e  f a i l u r e  w a s  p robably  due t o  t h e  

a n n e a l i n g  p r o c e s s  of  t h e  I n c o n e l  b a s e  metal o f  t h e  C-Ring r e q u i r e d  when 

Indium p l a t i n g  i s  t o  be a p p l i e d .  For l e a d  p l a t i n g  a s t i f f e r  C-Ring s e c t i o n  

i s  r e q u i r e d .  

Group I1 c o n s i s t e d  of 4 ea.  8.622/187/20 P r e s s u r e  Sc ience  l n c .  Lead 

P l a t e d  C-Rings. These were s t a n d a r d  P r e s s u r e  Sc ience  A-7078 C-Rings, h e a t  

t r e a t e d  i n  accordance w i t h  t h e  r e q u i r e m e n t s  f o r  l e a d  p l a t i n g .  One seal  

leaked  on t h e  i n i t i a l  pumpdown and t h e  remaining t h r e e  s u r v i v e d  t h e  f i v e  

c y c l e  t es t  procedure .  One of t h e  s u r v i v i n g  seals w a s  h e a t e d  u n t i l  i t  

f a i l e d .  

t h e  upper  l i m i t  t empera ture  used f o r  t e s t i n g .  The seal t h a t  f a i l e d  on 

i n i t i a l  pumpdown looked as though t h e  l e a d  p l a t i n g  w a s  n o t  uniform i n  

t h i c k n e s s ,  a n  obvious seal  d e f e c t  t h a t  occur red  d u r i n g  manufac ture .  

Recommend a t  i o n s  

0 The tempera ture  a t  f a i l u r e  w a s  270 C (518'F) which i s  w e l l  above 

Aluminum/Aluminum and S t a i n l e s s  Steel/Aluminum f l a n g e  combinat ions 

were t e s t e d .  F a i l u r e s  were a t t r i b u t e d  t o  d e f e c t i v e  seal manufac ture .  I 

concluded t h a t  a l e a d  p l a t e d  C-Ring w i l l  a d e q u a t e l y  seal  a vacuum j o i n t  

when a moderate bakeout  i s  r e q u i r e d ;  

accomplished w h i l e  m a i n t a i n i n g  a vacuum t i g h t  j o i n t .  

t h a t  i s  baking  t o  2OO0C can  b e  



Detail Test Data 

Group I 

Seal i 8.622/187/20 Lead Plated C-Ring 

Manufacturer - Pressure Science Inc. 
Flanges - Aluminum/ALuminum 
Clamp bolt torque - 250 in. lbs. 
Temperature - 20Q°C 
Number of cycles survived - 5 

Seal 2 8.622/187/20 Lead Plated C-Ring 

Manufacturere - Pressure Science Inc. 
Flanges - Aluminum/Stainless Steel 
Clamp bolt torque - 250 in. lbs. 

Number of cycles survived pumpdown 

Temperature - Leaked on initial f 
Group I1 

Seal 1 8.622/187/20 Lead Plated C-Ring 

Manufacturer - Pressure Science Inc. 
Part number - A-7078 
Flanges - Aluminum/Stainless Steel 
Clamp bolt torque - 250 in. lbs. 
Temperature - 2OO0C 
Number of cycles survived - 3 

* 

Seal 2 8.622/187/20 Lead Plated C-Ring 

Manufacturer - Pressure Science Inc. 
Part Number - A-7078 
Flanges - Aluminum/Stainless Steel 
Clamp bolt rorque - 250 in. lbs. 
Temperature - 200°C 
Number of cycles survived - 5 

Jr 
Heated to failure after 3 cycles - failure occurred at 
270°c 
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S e a l  3 8.622/187/20 Lead P l a t e d  C-Ring 

Manufacturer  - P r e s s u r e  Sc ience  I n c .  

P a r t  number - A-7078 

F l a n g e s  - Aluminum/Ceramic Coated S t a i n l e s s  Steel  

Clamp b o l t  t o r q u e  - 250 i n .  l b s .  

Number of c y c l e s  s u r v i v e d  pumpdown 

Temper a t  u r  e Leaked on i n i t i a l  I 
S e a l  4 8.622/187/20 Lead ' P l a t e d  C-Ring 

Manufacturer  - P r e s s u r e  Sc ience  I n c .  

P a r t  number - A-7078 

Flanges  - kluminum/Aluminum 

Clamp b o l t  t o r q u e  - 250 i n .  l b s .  

Temperature  - 2OO0C 

Number of  c y c l e s  s u r v i v e d  - 5 
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