SANDIA REPORT

SAND2012-6232
Unlimited Release
July 2012

Leak Testing Sabritec Connectors for
use in the W87 Joint Test Assembly 4
Telemetry Plug

Kent S. Smith, Bernice E. Mills

Prepared by
Sandia National Laboratories
Albuquergue, New Mexico 87185 and Livermore, California 94550

Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation,
a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department of Energy's
National Nuclear Security Administration under contract DE-AC04-94AL85000.

Approved for public release; further dissemination unlimited.

(Ah) sandia National Laboratories




Issued by Sandia National Laboratories, operated for the United States Department of Energy
by Sandia Corporation.

NOTICE: This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government, nor any agency thereof,
nor any of their employees, nor any of their contractors, subcontractors, or their employees,
make any warranty, express or implied, or assume any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represent that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government, any agency thereof, or any of
their contractors or subcontractors. The views and opinions expressed herein do not
necessarily state or reflect those of the United States Government, any agency thereof, or any
of their contractors.

Printed in the United States of America. This report has been reproduced directly from the best
available copy.

Available to DOE and DOE contractors from
U.S. Department of Energy
Office of Scientific and Technical Information
P.O. Box 62
Oak Ridge, TN 37831

Telephone: (865) 576-8401
Facsimile: (865) 576-5728
E-Mail: reports@adonis.osti.qgov

Online ordering:  http://www.osti.gov/bridge

Available to the public from
U.S. Department of Commerce
National Technical Information Service
5285 Port Royal Rd.
Springfield, VA 22161

Telephone: (800) 553-6847

Facsimile: (703) 605-6900

E-Mail: orders@ntis.fedworld.gov

Online order: http://www.ntis.gov/help/ordermethods.asp?loc=7-4-0#online




SAND2012-6232
Unlimited Release
July 2012

Leak Testing Sabritec Connectors for use in the
W87 Joint Test Assembly 4 Telemetry Plug

Kent S. Smith, Bernice E. Mills
GTS Experimental Operations, Rad/Nuc Det Mater & Analysis
Sandia National Laboratories
P.O. Box 969
Livermore, California 94551-0969-MS9661, MS9161

Abstract

Sabritec NDL-T Ultraminiature Triaxial connectors for the W87 Joint Test Assembly telemetry
plug for the new through body cable, CF3541, were leak tested and found to have a leak rate less
than 1% of that allowed for the Telemetry Plug. The equipment, procedures, and measurements
are summarized in this report.
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1. INTRODUCTION

A Sabritec NDL-T Ultraminiature Triaxial connector in the Bulkhead Jack configuration
(Sabritec part number 015100-5025) is part of the telemetry (TM) plug for the W87 Joint Test
Assembly (JTA) 4 new through body cable, CF3541. Figure 1 Top shows a drawing of the
connector. The TM plug is required to have a maximum leak rate of less than 10x10™ standard
cubic centimeters per second (sccs) of helium at one atmosphere. The Sabritec connectors were
tested to insure that they did not contribute significantly to the leak rate of the TM plug as a
whole.
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Figure 1. Top: Drawing of Sabritec NDL-T Ultraminiature Triaxial Connector in the
Bulkhead Jack configuration (Sabritec part number 015100-5025) (see Ref. 1). Bottom:
Adapter from Sabritec connector to the manifold on the bell jar.






2. EXPERIMENTAL

Leak testing was done using the vacuum bell jar in the Sandia National Laboratories, California
Gas Transfer Systems High Pressure Laboratory. An adaptor was fabricated to connect the 10-32
UNF-2A threaded fitting on the Sabritec connector to the 1/8” ermeto connector on the vacuum
manifold on the bell jar (Figure 1 Bottom). This permitted the Sabritec connector to be tested
either before or after assembly into the W87 TM Plug.

Figure 2: Sabritec connector set up for leak detection. To the right is the Pfeiffer leak
detector used for most of the measurements.

Figure 2 shows the Sabritec connector installed on the bell jar manifold. The maroon box in the
upper right is the sensing head for a capacitance manometer. It is sitting atop its digital read-
out. This permits us to read the vacuum level before helium backfill and to read the helium
pressure during leak checking. The large flexible steel tubing to the right connects the bell jar
manifold to the Pfeiffer leak detector, which has its own vacuum in addition to the helium



detection equipment. Figure 3 shows a Sabritec connector that has already been assembled into a
W87 TM Plug connected to the bell jar manifold. It also shows the Alcatel leak detector that
was initially used for leak testing as well as the bottom of the bell jar, seen in the upper left. The
bell jar rides on the square vertical rail seen in the center of Figure 2.

More details of the experimental procedure are in SAND2012-5930. (see Ref. 2).

Figure 3: Sabritec connector in TM plug set up for rough leak detection. This was to
determine is the Sabritec connector was contributing to a failed leak rate on a TM plug
connector. To theright is the Alcatel leak detector used for initial measurements.
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The procedure for leak checking is:

Record the temperature. This is in case a leak rate measurement needs to be corrected to
STP.

Install connector on adapter on Ermeto on bell jar manifold. Use an o-ring. (see Ref. 3)
Lower bell jar.

Evacuate bell jar.

Simultaneously evacuate the side of the connector connected to the leak detector.
Record leak rate measured 5 min. before introduction of helium.

Backfill bell jar with ~1 atmosphere helium.

Record leak rate 5 min. after introduction of helium.
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3. RESULTS

The specification for the leak rate of the W87 TM Plug is 1x10™ sccs at one atmosphere of
helium. Thus a leak rate for the Sabritec connector of less than 1% of that value, as all of the
tested Sabritec connectors showed, should not present a concern. Indeed, most of the units
showed a lower apparent leak rate after helium introduction. This indicates that the connection
between the unit and the leak detector was still pumping down even after an atmosphere of
helium was introduced on the other side of the connector. i.e. the measured leak rate represents
an upper bound to the actual leak rate for all but two on the connectors.

N.B. Before the one atmosphere of helium condition was implemented, one of the units was
exposed to 350 psi of helium and showed no leak.

The leak rates measured 5 minutes before and 5 minutes after introduction of helium and the
actual pressure of helium used is summarized in Table 1.

Table 1. Sabritec connector leak rate measurements.

ID Before He* After He* Torr He**
1 2.5 1.4 774
2 2.3 4.6 889
3 1.7 1.4 871
4 1.4 1.6 766
5 0.8 0.5 780
6 0.8 0.6 784
7 0.5 0.4 781
8 0.4 0.4 780
9 0.6 0.4 773
10 0.4 0.4 902
11 0.4 0.4 766

* measured leak rate in sccs x10™.
** measured pressure of He used. 1 atmosphere is ~760 Torr.
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4. CONCLUSIONS

The Sabritec connectors measured are not significant contributors to the leak rate of any TM
plugs and CF3541 through body cables into which they are built.
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McMaster-Carr part number AS568A-007 Viton® ETP fluoroelastomer. Width: 1/16"
Fractional (0.070" Actual). Fractional ID 5/32”; fractional 0OD9.32”; actual ID 0.145”;
actual OD 0.285".
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