From gilg@lbl.gov Wed Apr 12 11:10:44 2006

Date: Wed, 12 Apr 2006 11:10:42 -0700 (PDT)

From: Murdock Gilchriese <gilg@lbl.gov>

To: Eric Anderssen <ECAnderssen@lbl.gov>, Neal Hartman <NHartman@lbl.gov>, Maurice Garcia-Sciveres <MGarcia-Sciveres@lbl.gov>, Tom Weber <TFWeber@lbl.gov>

Cc: Murdock Gilchriese <MGGilchriese@lbl.gov>, Jon Wirth <JSWirth@lbl.gov>

Subject: Production capillary problem

We glued fittings on both ends of 5 production capillaries. Not all of these

have been leaked checked but as you know there were many leaks. I tried to

twist the fitting off with my fingers on these 10 fittings and the results

are summarized below. Yes means can twist.


End 1
End 2

S02
No
No

S03
Yes
No

S04
Yes
Yes

S05
Yes
Yes

S06
Yes 
No

At least some of the "No"s leak but not all have been tested. All of these

cured over night but were then put in oven at 150F for one hour to nominally

accelerate the final cure.

The test sample that Mario made works fine after pressure cycling to 20 bar.

Twist test with pliers on this is OK. It is fine(no leak) after this

punishment. It will be thermal cycled to -30C starting now. If it still

works, will then heat it to 150F for an hour.

We are making samples now to see if the 150F is the problem. Two samples

will be made and left to room cure tonight. We will leak check, but not

pressurize these tomorrow. Then let fully cure and pressurize etc. The other

2 will be heated to 150F tomorrow and then leaked checked.

Other notes. The samples Jon made before leaving all pass the twist test.

One of these is now at 150F and will see what happens later today.

In parallel will investigate etching CuNi to improve adhession with plating

shop. However, I believe we got pretty close the maximum strength we could

with the old qualification samples that were pull tested by Jon.

Any thoughts or suggestions most appreciated.

April 12, 2006

Sample glued up long ago by Jon was kept at 150F for one hour. Passes twist test. Passes leak check. Being pressure cycled. Fine after 50 cycles to 20 bar.
Date: Wed, 12 Apr 2006 13:01:23 -0700 (PDT)

From: Murdock Gilchriese <gilg@lbl.gov>

To: Maurice Garcia-Sciveres <mgs@lbl.gov>

Subject: Re: Production capillary problem

I had the same idea...although this is a lot more material. But should consider tomorrow if we want

to do this as backup. It would be easy to do.

On Wed, 12 Apr 2006, Maurice Garcia-Sciveres wrote:

> Since it's Cu-Ni, why don't you braze on a cylinder with an OD 100um less than the fitting ID? The

> gluing of this cylinder into the fitting should work much better

April 12, 2006

Thermal cycling of sample glued up by Mario days ago(room temperature cure) that has passed leak and 50 cycles to 20 bar started today. 4 more samples glued up by Mario for test tomorrow.
Date: Thu, 13 Apr 2006 14:25:27 -0700 (PDT)

From: Murdock Gilchriese <gilg@lbl.gov>

To: Eric Anderssen <ECAnderssen@lbl.gov>, Neal Hartman <NHartman@lbl.gov>,

    Maurice Garcia-Sciveres <MGarcia-Sciveres@lbl.gov>, Tom Weber <TFWeber@lbl.gov>,

    Mario Cepeda <MDCepeda@lbl.gov>

Cc: Murdock Gilchriese <MGGilchriese@lbl.gov>, Jon Wirth <JSWirth@lbl.gov>

Subject: Update on capillaries April 13

Mario glued up four samples yesterday. The 9394 was mixed by hand first and then in in the

centrifuge/mixer. He says the consistency was better than before(the 5 production capillaries).

Two of these samples, April 12 #3 and #4, were cooked at 150F for on hour. These subsequently passed

vacuum leak check. They were pressure cycled 50 times to 20 bara. Sample #3 passed leak check.

Sample #4 leaks but is mechanical tight ie. cannot twist off fitting by hand.

We will test samples April 12 #1 and #2 after they cure for another day at room temperature ie by

tomorrow afternoon.

We are considering the need to use a small Cu slug on each capillary. The slug would be soldered to

the capillary and glued to the fitting(but electrically isolated). This would increase the adhesion

area considerably. And obviously the mass. Mario has made a few of these giving us the possibility

of trying them if we want.

The current bottom line is that all old and the few recent samples that have cured at room

temperature do not leak after pressure cycling 50 times to 20 bara and thermal cycling(old samples

only so far, one recent one in progress). We will see if this trend continues with the more recent

samples glued yesterday.

Roughly 2/3 of the joints cured at 150F for one hour leak, after about ½ day of room temperature cure, and some have very poor adhesion, about ½.
As usual, any comments are most welcome.
Date: Fri, 14 Apr 2006 13:28:42 -0700

From: Steve Dardin <smdardin@lbl.gov>

To: Gil Gilchriese <MGGilchriese@lbl.gov>, Mario D Cepeda <MDCepeda@lbl.gov>, Rod Post <RLPost@lbl.gov>,

    Tom weber <TFWeber@lbl.gov>

Subject: Hysol 9394

Hi, I talked to Kevin at EV Roberts. This epoxy should be 90% cured in 3 days at room temperature (25

deg. C or 77 deg. F), 7 days to 100%. Oven cure 180 deg F for 3 hours gets you 96% to 98 % cured.

He recommended using it immediately after mixing, because this epoxy forms a waxy looking what he called

"blush" when left out. This can effect the wetting and the bond strength. He said mixing and freezing to

-40 C is ok. He also suggested possibly using the 50 ml dual mixing pack, if it fits our application.

Summary as of April 14, 2006

Slug # are samples with solder Cu slug that is glued into fitting.

[image: image1.wmf]Samples and production parts made by Mario

Sample name

Cure process

Fitting 1

Fitting 2

Fitting 1

Fitting 2

Fitting 1

Fitting 2

Fitting 1

Fitting 2

First sample

Room temperature 

for >1 week

OK

n/a

OK

n/a

OK

n/a

OK

n/a

S02

Room T overnight 

followed by 150F 

for 1 hr

OK

OK

Bad

Not tested

n/a

n/a

n/a

n/a

S03

Room T overnight 

followed by 150F 

for 1 hr

Bad

OK

Bad

OK

n/a

n/a

n/a

n/a

S04

Room T overnight 

followed by 150F 

for 1 hr

Bad

Bad

Bad

Bad

n/a

n/a

n/a

n/a

S05

Room T overnight 

followed by 150F 

for 1 hr

Bad

Bad

Not tested

Not tested

n/a

n/a

n/a

n/a

S06

Room T overnight 

followed by 150F 

for 1 hr

Bad

OK

Not tested

Not tested

n/a

n/a

n/a

n/a

April 12 #1

Room temperature 

for 4 days

OK

n/a

Testing to start on Apr. 17

April 12 #2

Room temperature 

for 4 days

OK

n/a

Testing to start on Apr. 17

April 12 #3

Room T overnight 

followed by 150F 

for 1 hr

OK

n/a

OK

n/a

OK

n/a

Underway 

from 1530 

Apr. 14

April 12 #4

Room T overnight 

followed by 150F 

for 1 hr

OK

n/a

OK

n/a

Bad

n/a

n/a

n/a

S07

Room T for 3 days 

starting Apr. 14

Testing to start PM of April 17

S08

Room T for 3 days 

starting Apr. 14

Testing to start PM of April 17

S09

Room T for 3 days 

starting Apr. 14

Testing to start PM of April 17

S10

Room T for 3 days 

starting Apr. 14

Testing to start PM of April 17

Slug #1

Room T for 3 days 

starting Apr. 14

Testing to start PM of April 17

Slug #2

Room T for 3 days 

starting Apr. 14

Testing to start PM of April 17

Slug #3

Room T for 3 days 

starting Apr. 14

Testing to start PM of April 17

Slug #4

Room T for 3 days 

starting Apr. 14

Testing to start PM of April 17

Recent samples made by Jon

J01

Room T for >2 

weeks, then 150F 

for one hour

OK

n/a

OK

n/a

OK

n/a

Underway 

from 1530 

Apr. 14

J02

Room T for >2 

weeks

OK

n/a

OK

n/a

OK

n/a

Underway 

from 1530 

Apr. 14

J05

Room T for >2 

weeks

OK

n/a

OK

n/a

OK

n/a

Underway 

from 1530 

Apr. 14

Initial Leak Test

After 50 Cycles 20 bara

After Thermal Cycle

Twist Test


April 24, 2006
S14 failed because nut on backward. QA not good enough.

