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Cracks i n  t h e  i n t e r n a l  weld between t h e  s t ub  and end p l a t e  of 

qua r t e r  wave resonators  have been repor ted by t he  Weizmann 

I n s t i t u t e  and Washington University.  This  j o in  i n  t h e  reson- 

a t o r s  being b u i l t  at  ANU was redesigned and t h e  e lec t ron  beam 

welding j igging a l t e r ed .  Extensive t e s t i n g  of t he  r e su l t i ng  

weld has been ca r r i ed  ou t .  Th is  t e s t i n g  includes ,  i n  var ious  

o rde r s  1) t h e  "normal" cleaning, 2)  "Dye Checking" TM, a f t e r  

vigorous e tching,  3) lead p l a t i ng  and pol ishing sequence and 

4) temperature cycl ing between room temperature and 7 7 O K .  

These t e s t s  a r e  i n  progress  a t  t h i s  wr i t ing .  

Cracks i n  t h e  i n t e r n a l  weld between t h e  s tub  and end p l a t e  of quar te r  

wave resona tors  have been reported by t h e  Weizmann I n s t i t u t e  and Washington 

University.  Even before these  problems became known, we decided t o  inc rease  

t he  width o f  t h e  s t e p  joining t he se  p ieces  from 1 mm t o  5 mm. More importantly,  

it was decided t o  use a  draw bar t o  squeeze t he  s t ub  between t h e  end p l a t e  and 

donut, a s  shown i n  t he  f igure .  This bar is  mounted i n  t h e  chuck of t he  e lec t ron  

LWELD No. I WELD Na2- 

beam welder and allows t h e  i n t e rna l  p l a t e  t o  s t ub  weld t o  be done before any 

ex te rna l  welding. This assures  a  s t rong j o i n t .  The weld chosen pene t ra tes  

1.7 mm as opposed t o  t h e  1 mm poss ib le  i n  t h e  previous design. A s imi l a r  weld 
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joins t h e  s t ub  t o  donut and t h i s  too is  accomplished with t h e  draw bar  keeping 

the  j o in t  under compression. Evidence of t h i s  compression i s  t h a t  t he  f in i shed  

weld is convex. This g r ea t l y  s imp l i f i e s  pol ishing.  

After  these  i n t e rna l  welds 1 and 2 were done, t he  assembly was placed 

v e r t i c a l l y  i n t o  t he  resonator  can. A mandril pos i t ion ing  and locking the  donut 

was i n se r t ed .  Tack welds then secure  t he  s t ub  t o  p l a t e  from the  ou ts ide  and 

a cosmetic weld s e a l s  t h e  gap aga ins t  contamination during pol ishing.  

A t  t h i s  s t age ,  t h e  e lec t ron  beam welder broke down and we had t he  time t o  

f u r t h e r  check the  p l a t e  t o  s t ub  weld f o r  cracks.  I t  should be noted t h a t  t h i s  

weld had not ye t  been subjected t o  s t r e s s  t h a t  would occur during t he  f i n a l  

deep ex te rna l  welding. Nevertheless, t h i s  weld was Dye Checked, TM, showing no 

flaws. I t  was then cleaned, lead p la ted  and chemically pol ished.  No flaws were 

seen. Afterward, it was severely  etched and then Dye Checked again.  No flaws. 

F ina l ly ,  the  j o i n t  was brought t o  l i q u i d  ni t rogen temperature then heated t o  80°C 

and re-Dye Checked. No flaws. 

Subsequently, t he  whole assembly was polished i n  preparat ion f o r  f i n a l  

welding. When packing the  s t ub  assembly f o r  shipment, i t  was convenient t o  use 

temporarily,  an obso le te  aluminuni draw bar  t o  ease handling. Upon unscrewing 

t h i s ,  t h e  draw bar  s h a f t  se ized  i n t o  t h e  copper a t  point  S. Removal o f  t he  draw. 

bar  required four  men each on a 60 cm lever  arm unscrewing t h e  thread.  Indeed 

t h i s  was only j u s t  poss ib le  when t he  draw bar  was cooled with l i q u i d  ni t rogen.  

After  running out of threads ,  t he  draw bar  was f i n a l l y  removed using a wheel 

p u l l e r  pressing down on the  end p l a t e .  

These exer t ions  r e su l t ed  i n  an unplanned weld t e s t .  The p l a t e  t o  s tub  

weld was f i n e  but the  donut t o  s t ub  weld had s t r e t c h  marks. We there fore  hope 

t h a t  t h i s  extreme t e s t  va l i da t e s  t h e  p l a t e  t o  s t u b  welding procedure. 

I t  may be of some i n t e r e s t  t o  descr ibe  t h e  r e p a i r  of t h e  s t ub  t o  donut 

weld. The proper copper draw bar  was i n se r t ed  t o  r e s t r e s s  t h e  weld. The weld 

was done a t  15 ma ins tead  of the  o r i g i n a l  12 ma t o  assure  a complete remelt of 

t he  f a i l e d  volume. This was followed by our standard cosmetic weld which i s  

accomplished by s t a r t i n g  with t he  beam focussed w e l l  above t h e  sur face  j u s t  

welded. The focus is  slowly brought down toward t h e  sur face  and held  j u s t  as 

melting occurs.  One pass is  usua l ly  s u f f i c i e n t  t o  produce an  exce l len t  su r face  

f i n i s h .  In t h i s  case ,  t h a t  was not  t r u e ,  and so  t he  operator  continued t he  weld 

f o r  a second pass.  This weld is t he  be s t  looking one we've seen. The f a c t  t h a t  

t he  normal f i r s t  pass d i d n ' t  s u f f i c i e n t l y  smooth t he  sur face  might suggest r e s i d -  

ual  f i s su r e s  even a f t e r  t he  primary weld. These observations might well  imply 

t h a t  l e s s  vigorous treatment of s t r e t ched  welds, by swaging f o r  example, might 

not be adequate. 
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