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SECTION 1 

ABSTRACT 

Seven hundred fifty (750) all  tantalum capacitors of the T2  

case s i ze  were manufactured and tested t o  Group A and Group B 

(in part) of MIL-C-39006 as per Exhibit "A" of this contract. 

After testing,the capacitors, accompanied by the raw test  data, 

were delivered to the George C. Marshall Space Flight Center. 
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SECTION 2 

DISCUSSION 

(1) Genera l  

Prior t o  the receipt of this  contract  a considerable  amount 

of t ime and effort had been expended to obtain the end resu l t ,  

namely the all tantalum, hermetically sealed,  T2 c a s e  s i z e  

capacitor.  

The  four ratings manufactured for NASA are in the high 

capacitance range of the ,WL-C- 39006 /22  specification thus 

indicating the high volumetric efficiency of this product. 

(2) Special  Tooling and Equipment 

It should be noted that all tooling and equipment a r e  funded 

solely by the Sprague Elec t r ic  Co. 

. 

a. Cathode Preparat ion 

Tooling was designed and fabricated fo r  the manufacture 

cf porous tantalum l ine r s  to  extend the cathode sur face  

a r e a  and be capable of withstanding a r eve r se  voltage 

bias of 3 volts o r  20% of the 85°C rated voltage which- 

e v e r  is less .  
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Liner-to-can inser t ion tooling was also designed and 

b. 

C .  

fabricated. 

Can Beading 

Special  tooling for can beading was designed to  s e a l  T2 

c a s e  s i ze  capacitors on the 135D sealer (i.e. the all 

tantalum sealing machine). 

Hermet ic  Closure (Rim) 

A l a s e r  welder has been purchased for uelding the 

tantalum can and outer  rim of the s e a l  together thereby 

effecting a t r u e  hermetic  seal .  

Procurement  of Parts 

The  design and order ing of par t s  necessary  to achieve the 

contract  objective began prior t o  the receipt of the contract .  

These  par t s  included the following: 

a. tantalum cans 

b. tantalum s t r i p  for drawing shel ls  f o r  the hermet ic  

s ea1 

tantalum tubulations for  the hermet ic  s e a l  

glass stock fo r  the hermetic  seal 

c. 

d. 

e. special  c i rcumferent ia l  rubber  gaskets 

f. special  teflon gaskets.  

Designs and Drawings 

Anodes for the l o w  voltage and high voltage groups were 

designed and fabricated within the Sprague  Elet.tric C o m p a n y .  
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Complete procurement ,  manufacturing and assembly 

drawings have b en completed. 

The  standard teflon gasket was redesigned to  accept a 

circumferent ia l  rubber  gasket. 

( 5 )  Development Phase 

a. Hermetic  Seal (Shells) 

The only problem area encountered in the course  

of this contract  was in the seal a r e a .  

Several  hundred tantalum shel ls  t o  be used in the 

glass-to-tantalum sea ls  were  drawn to  longer lengths 

than anticipated and required length modification 

in order  to be usable. After  a couple of approaches 

to  remove seve ra l  thousands f rom the shell  length 

by grinding techniques a mechaqical method for 

sizing these  parts was developed and proved 

succe s s ful. 

b. Hermetic  Seal (Fusion) 

The outer glass -to-tantalum sea l s  were  manufactured 

at the Sprague Electr ic  Company in our hermet ic  s e a l  

manufacturing facility. All s ea l s  were  checked f o r  

hermeticity pr ior  to  use  in the capacitors.  
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c. Hermet ic  Seal (Closure)  

Laser welding of the tantalum header  of the g lass -  

to-tantalum seal and the can rim was per formed on 

dummy units to prove feasibility. This  was 

accomplished with complete success .  

d. Cathode Prepara t ion  

The fitting of cans  with l i ne r s  and determination of 

the proper  l i ne r  dimensions a d  density w e r e  accomplished. 

In  o rde r  to meet the r e v e r s e  voltage requirements  for  

these  p a r t s  a formation equivalent t o  7.0 volts a t  90°C 

was per formed and deemed acceptable. 

e. Anode Prepara t ion  

Two types of pellets w e r e  designed for  anodes for the 

low voltage and high voltage areas. Pellets w e r e  

nanufactu.  2d and passed all e lec t r ica l  qhality tests. 

*. Upper Gasket-Vibration Spacer  Evaluation 

Due to the necessi ty  for  isolating the acid electrolyte 

from the hermet ic  seal area p r io r  to  the rim and 

tubulation welding an evaluation of the upper gasket-  

vibration space r  assembly  design was conducted. 

This  study consisted of a mat r ix  of th ree  groups of 

16 units each ( ra ted  180pF - 1OV)  with the following 

gasket - space  r des  ign: 
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1. Teflon gaske t -spacer  with a circumferent ia l  

rubber  gasket  with a seal enhancer 

2. S a m e  as 1 but without the seal enhancer 

3. Standard Teflon gasket-spacer  with a seal 

enhance r . 

After  aging, the units were  checked f o r  evidence of acid 

above the gasket-spacer .  Since acid will i n t e r f e re  with 

the hermet ic  seal welding p rocess  it was essent ia l  a t  

this point to keep  the hermet ic  seal area acidfree. The  

resu l t s  of this  test were  as follows: 

Thymol Tes t  F o r  Acid 
After  Aging 

Croup No. of Units Posi t ive for Acid 

1 16 
2 16 
3 16 

1 
1 

16 

The  units were  thoroughly washed, subjected to an 

additional 5 tempera ture  cycles  ( -55°C to  t125"C) 

and chemically tested for  acid with the following results: 

Thymol 1 e s t  F o r  Acid 
Af te r  Terr-Dc a ture  Cvcline 

Group No. of Units Posit ive for  Acid 

1 
2 
3 

16 
16 
16 

0 
I 

16 



Based on the above t e s t  results the performance of 

Group 3 was reviewed and i t  was decided to  suspend 

this approach in light of the excellent results of the 

circumfer  entia1 rubber gasket design. 

Groups 1 and 2 continued tempera ture  cycling for  an 

additional 200 cycles (-55°C to t125"C) as  a tes t  for 

determining the effectiveness of these approaches in 

keeping the hermet ic  seal a r e a  acidfree until a f te r  

hermet ic  c losure operations. 

Table I l i s t s  the e lec t r ica l  p i came te r  data of capacitance, 

dissipation factor  and room tempera ture  DC leakage at  

some of the m o r e  significant readout points. 

passed over 200 temperature  cycles without any ,vidence 

of acid 

Group 2 exhibited one unit with acid above the upper 

gasket-spacer  af ter  being subjected to 173 t empera ture  

cycles.  This same unit was a l so  positive for  acid a f te r  

205 tempera ture  cycles.  

Group 1 

' the upper gasket-spacer  assembly.  

It wil l  be noted that the e lec t r ica l  parameter  stability 

of both groups over the en t i re  tes t  was excellent for 

all p rameters .  On the basis uf these resu l t s  it was 
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decided to  proceed with manufacture of the Exhibit r rAaa 

units with the Group 1 design ( i .e .  c i rcumferent ia l  

rubber gasket and seal enhancer).  

(6) Manufacture and Testing (Exhibit "A" Capaci tors)  

In fulfillment of the requirements  of Exhibit IaA" of this 

contract  seven hundred fifty (75G) capaci tors  in the voltage 

groups of 10 volts, 2 5  volts, 50  volts and 100 volts were  

manufactured, tested and delivered to  the George C. 

Marshal l  Space Flight Center on August 2, 1976 (seven days 

p r io r  to the termination of this contract) .  

T;;ting of these capaci tors  as required under Exhibit "A" 

of this contract  included MIL-C-39006, Group A (Voltage 

Conditioning) on all 7 5 0  units and MIL-C-39006, Group B 

(Temperature  Stability a t  Low and High Tempera tures  and 

Thermal  Shock; 30 cycles) on a minimum of 10 capacitors 

pe r  rating. 

w;.th th? Group B testing in that a l a r g e r  sampling 

( 2 5  capacitors per  rating) was tes ted in order  to obtain 

more  meaningful data. 

The contract  requirements  were exceeded 

All raw data accompanied the capacitors delivered to NASA 

however, Tables I1 - V I  give an e lec t r ica l  parameter  

summary  of these data. 
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(7) Overall Progress  

Al l  requirements of the contract were completed on schedule. 
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SECTION 3 

WORK TO BE PERFORNlED DURING THE NEXT REPORT PERIOD 

Contract completed. 



SECTION 1 

EXPENDITURES AND FORECAST 

(1) A total of $53, 700.00 was expended in performing this  

contract effort. 
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