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DISCLAIMER

UNLESS OTHERWISE STATED, THIS REPORT ANALYZES A PRODUCT AGAINST
CRITERTA ESTABLISHED BY A CUSTOMER’S SPECIFICATIONS OR REFERENCED
STANDARDS. THE ANALYSIS AND CONCLUSIONS EXPRESSED HEREIN RELATE ONLY
TO THE TESTS PERFORMED BY GARWOOD AS DESCRIBED HEREIN. PRODUCT AND
PROCESS SPECIFICATIONS MAY BE CHANGED BY THE MANUFACTURER. SUCH
CHANGES MAY RENDER THE REPORT INAPPLICABLE OR INACCURATE FOR THE
READER’S PURPOSES. THE READER SHOULD OBTAIN INFORMATION RELEVANT TO
THE READER’S NEEDS DIRECTLY FROM THE MANUFACTURER OF THE PRODUCT
ANALYZED HEREIN.

THE CONLCUSIONS EXPRESSED IN THIS REPORT ARE SUBJECT TO CHANGE
WITHOUT NOTICE AS A RESULT OF CHANGES IN THE MANUFACTURE OF THE
PRODUCT TESTED HEREIN, CHANGES TO SPECIFICATIONS, OR TO MANUFACTURING
PROCESSES.

GARWOOD LABORATORIES, INC. MAKES NO WARRANTY OR GUARANTEE AS TO
THE QUALITY, CHARACTER, PERFORMANCE, OR CONDITION OF THE PRODUCT THAT
IS THE SUBJECT OF THIS REPORT; PROCESSES OR SERVICES RECORDED IN THIS
REPORT, INCLUDING BUT NOT LIMITED TO, ANY WARRANTY OR GUARANTEE OF
MERCHANTABILITY OR FITNESS FOR USE FOR A PARTICULAR PURPOSE. GARWOOD
LABORATORIES, INC, FURTHER DISCLAIMS ANY LIABILITY FOR ANY DAMAGE,
DIRECT OR INDIRECT, SPECIAL OR CONSEQUENTIAL, SUFFERED RESULTING FROM
ANY RELIANCE ON THIS REPORT OR ITS CONCLUSIONS. GARWOOD LABORATORIES,
INC. DOES NOT WARRANT OR GUARANTEE THE PRODUCT OR PROCESSES RECORDED
HEREIN, NOR SHOULD ANY PART OF THIS REPORT BE INTERPRETED TO
CONSTITUTE AN ENDORSEMENT OR RECOMMENDATION OF ANY PRODUCTS, PROCESSES '
OR SERVICES.
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1.0

PURPOSE

1.1 The purpose of this report is to present the procedures employed and results
obtained while conducting the Environmental Test of Helium Leak, on four 4) -
Spool Assemblies, P/N: Spool A, Spool B, Spool C, and Spool D, with each Spool
Assembly listed in Table I, submitted by DK Tech Co., Ltd.

TABLE |
SPOOL ID DK P/N DK DESCRIPTION SWAGELOK ASSEMBLIES
A DMC 4-4N | Male Connector 4" x 4" NPT Nut
DU-4 Union V4" Front/Back Ferrule, Body
DL-4 Union Elbow V4" Front/Back Ferrule, Body
DUR 4-2 Reducing Union Front/Back Ferrule, Nut
DL-2 Union Elbow 1/8” Front/Back Ferrule
DU-2 Union 1/8” Front Ferrule, Nut, Body
DC-2 Cap 1/8” Back Ferrule
B DMC 8-8N | Male Connector 2" x %" NPT Front Ferrule
DU-8 Union %" Front/Back Ferrule, Nut, Back
Ferrule
DL-8 Union Elbow 2" Front Ferrule, Nut, Nut
DUR 8-6 Reducing Union ¥2” x 3/8” Front/Back Ferrule
DL-6 Union Elbow 3/8” Front/Back Ferrule, Nut
DL-6 Union Elbow 3/8” Front Ferrule, Nut
DU-6 Union 3/8” Front/Back Ferrule, Nut
DC-6 Cap 3/8” Nut
C DMC 16- Male Connector 1” x 34" NPT Front Ferrule
12N
DU-16 Union 1” Front/Back Ferrule, Body
DL-16 Union Elbow 1” Nut
DUR 16-12 Reducing Union 1” x 34" Front/Back Ferrule (2)
DU-12 Union %" Nut, Body Nut
DL-12 Union Elbow %" Front Ferrule, Nut (2)
DC-12 Cap %" Front/Back Ferrule
D DMC 16- Male Connector 1” x 34" NPT N/A
12N
DU-16 Union 1” N/A
DUR 16-12 Reducing Union 1” x %" N/A
DTBF 12- Female Branch Tee %" x 34" N/A
12N NPT
DC-12 Cap 3" N/A
DCF 8-12N Female Connector 2" x %" N/A
NPT
DTBF 8-6N | Female Branch Tee 2" x 3/8” N/A

NPT
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DMC 6-6N Male Connector 3/8” x 3/8” N/A

NPT

DUR 6-4 Reducing Union 3/8" x V4" N/A

DUR 4-2 Reducing Union 4" x 1/8” N/A

DL-16 Union Elbow 1/8” N/A

DUR 4-2 Reducing Union %" x 1/8” N/A

DL-4 Union Elbow 4" N/A

DU-4 Union 4" N/A

DUR 6-4 Reducing Union 3/8” x 4" N/A

DL-6 Union Elbow 3/8” N/A

DUR 8-6 Reducing Union %" x 3/8” N/A

i GNR 12-8N Hex Reducing Nipple

1.2 The Environmental Test specified in this report was performed in accordance with
the references listed in Para. 2.0 of this report.

20 REFERENCES

2.1 PO0108-USA-1 DK Tech Co., Ltd., Purchase Order

22 S.OW. DK Tech Co., Ltd., Statement of Work

2.3 1SO 10012-1 Quality Assurance Requirements for Measuring
Equipment.

2.4  ANSI/NCSL Z540-1-1994 Calibration Laboratories and Measuring and Test
Equipment General Requirements
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3.0 SUMMARY

3.1 Four (4) Spool Assemblies were subjected to and completed the specified
environmental test with results noted in Table I, and in the Test Data Sheets. See

Appendix C for leak points.
TABLE I
SPOOL ID LEAK RATE
A <1.3 x 10® sccs
B <1.3 x 10® sccs
C <1.3 x 10 sccs
D <1.3 x 10® sccs

3.2 The four (4) Spool Assemblies were returned to DK Tech Co., Lid., for further '
evaluation after completion of testing.
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40 TEST CONDITIONS AND EQUIPMENT

4.1

4.2

4.3

Ambient Conditions:

Unless otherwise specified herein, all testing was performed at an atmospheric
pressure of 28 + 2.5 inches of mercury absolute, a temperature of 75 + 15 °F, and
a relative humidity of 50 + 30 %.

Instrumentation and Equipment;

4.2.1

422

423

Tolerances:

431

Measuring and test equipment, utilized in the performance of these
tests, was calibrated in accordance with ISO 10012-1, former Mil-
Std-45662A, and ANSI/NCSL Z540-1-1994, by Garwood
Laboratories, Inc., or a commercial facility, utilizing reference
standards (or interim standards) whose calibrations have been
certified as being traceable to the National Institute of Standards &
Technology (NIST). All reference standards utilized in the above .
calibration system are supported by certificates, reports, or data
sheets attesting to the date, accuracy, and conditions under which
the resuits furnished were obtained. All subordinate standards,
measuring and test equipment are supported by like data, when
such information is essential to achieve the accuracy control required
by the procedure.

Garwood Laboratories, Inc., attests that the commercial sources
providing calibration services on the above referenced equipment,
other than the NIST Standards are in fact capable of performing the
required services to the satisfaction of Garwood Laboratories, Inc.,
Quality Assurance. Certifications of all calibrations performed are
retained on file in the Garwood Laboratories, Inc., Quality Assurance
Department, and are available for inspection upon request by
customer representatives.

The test equipment utilized during this test program is listed on
individual Data Sheets, beginning on page number A-1 of this report.

Unless otherwise stated, test conditions were maintained within the
tolerances specified in the references of Para. 2.0.
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50 TEST SEQUENCE

5.1  The specified test of Helium Leak was conducted on September 14, 2001.

6.0 TEST METHODS AND RESULTS

6.1 HELIUM LEAK
(Ref.: Nelson-Dunn, Inc. S.0.W.)

6.1, Four (4) Spool Assemblies, P/N: Spool A, Spool B, Spool C, and
Spool D, S/N: N/A, were individually set-up to a mass spectrometer.
The Spool Assemblies were pre-assembled by the customer. See
photo(s) of set-up.

6172 Each of the four (4) Spool Assemblies were then pressurized to 5000
psig with helium.

6.1.3 Each individual test unit was then checked for leaks using a fixed
probe connected to the mass spectrometer.

6.1.4 The mass spectrometer was calibrated to a standard leak rate of 3.1
x 10°® sces.
6.1:5 The four (4) Spool Assemblies completed the helium leak test with

leak rates of less than 1.3 x 10® sccs. See Data Sheets. See Table
1.

6.1.6 The four (4) Spool Assemblies, P/N: Spool A, Spool B, Spool C, and
Spool D, S/N: N/A, were considered to have met the requirements of
the Helium Leak Test, as conducted by Garwood Laboratories, Inc.,
in accordance with DK Tech Co., Ltd., Statement of Work.

6.2 The four (4) Spool Assemblies were returned to DK Tech Co., Ltd., for further
evaluation after completion of the test.
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SPOOL NO. A

DETAILS OF SPOOL ARRANGEMENT

Sub.: $316 Dk-Lok Helium Leak Test

Garwood Job No.:

Page: 30of 6

Page No.:

Y COUF’LINGU\‘:T—

 (NPT1 /4x1/4) (D

®
For tube fitting O.D. 1/8” and 1/4”
SR.NO. Dk-Lok Assembled
Part No. Description Swagelok parts
1 DMC 4-4N Male Connector 1/4” x 1/4’NPT Nut
2 DU-4 Union 1/4” Front & Back Ferrule, Body
3 DL-4 Union Elbow 1/4” Front & Back Ferrule, Body
4 DUR 4-2 Reducing Union 1/4” x 1/8” Front & Back Ferrule, Nut
5 DL-2 Union Elbow 1/8” Front & Back Ferrule
6 DU-2 Union 1/8” Front Ferrule, Nut, Body
7 DC-2 Cap 1/8” Back Ferrule

Swagelok :TM of Swagelok Co .




SPOOL NO. B

DETAILS OF SPOOL ARRANGEMENT

Sub.: $316 Dk-Lok Helium Leak Test Garwood Job No.:
Page: 4 of 6 Page No.:
f (i T’ri*&_'
COUPLING (B8) (@) ./1% f
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For tube fitting O.D. 3/8” and 1/2”
SR.NO. Dk-Lok Assembled
Part No. Description Swagelok parts
8 DMC 8-8N Male Connector 1/2” x 1/2°NPT Front Ferrule, body
9 DU-8 Union 1/2” Front & Back Ferrule, Nut,
Back Ferrule
10 DL-8 Union Elbow 1/2” Front Ferrule, Nut, Nut
11 DUR 8-6 Reducing Union 1/2” x 3/8” Front & Back Ferrule
12 DL-6 Union Elbow 3/8” Front & Back Ferrule, Nut
13 DL-6 Union Eibow 3/8” Front Ferrule, Nut
14 DU-6 Union 3/8” Front & Back Ferrule, Nut
15 DC-6 Cap 3/8” Nut

Swagelok: TM of Swagelok Co




SPOOL NO.C

DETAILS OF SPOOL ARRANGEMENT

Sub.: $316 Dk-Lok Helium Leak Test

Garwood Job No.:

Page: 50f 6

Page No.:

COUPLING 46)
{NPT1/4x3/4)

S S

For tube fitting O.D. 3/4” and 1”

SR.NO. Dk-Lok Assembled
Part No. Description Swagelok parts

16 DMC 16-12N Male Connector 1” x 3/4”NPT Front Ferrule

74 DU-16 Union 1” Front & Back Ferrule, Body

18 DL-16 Union Elbow 1” Nut

19 DUR 16-12 Reducing Union 1” x 3/4” Front & Back Ferrule,
Front & Back Ferrule

20 DU-12 Union 3/4” Nut, Body , Nut

21 DL-12 Union Elbow 3/4” Front & Back Ferrule, Nut
Nut

22 DC-12 Cap 3/4” Front & Back Ferrule

Swagelok: TM of Swagelok Co




SPOOL NO. D

DETAILS OF SPOOL ARRANGEMENT

Sub.: $316 Dk-Lok Helium Leak Test

Garwood Job No.:

Page: 6 of 6

Page No.:

/
/courLne 03

/ (NPT1/4x3/4)

For Dk-Lok tube fitting O.D. 1/8” to 1”

SR.No. Dk-Lok SR.No. Dk-Lok
Part No. Description Part No. Description

23 DMC 16-12N | Male Connector 32 DUR 4-2 Reducing Union
1” x 3/4” NPT 1/4” x 1/8”

24 DU-16 Union 1” 33 DL-16 Union Elbow 1/8”

25 DUR 16-12 Reducing Union 34 DUR 4-2 Reducing Union
1’ x 3/4” 1/4” x 1/18”

26 DTBF 12-12N | Female Branch Tee | 35 DL-4 Union Elbow
3/4” x 3/4” NPT 114”

27 DC-12 Cap 314” 36 DU-4 Union 1/4”

28 DCF 8-12N Female Connector 37 DUR 84 Reducing Union
1/2” x 3/4” NPT 3/8” x 1/4”

29 DTBF 8-6N Female Branch Tee 38 DL-6 Union Elbow 3/8”
1/2” x 3/8” NPT

30 DMC 8-6N Male Connector 39 DUR 8-6 Reducing Union
3/8” x 3/8” NPT 1/2” x 318”

31 DUR 6-4 Reducing Union 40 GNR 12-8N Hex Reducing
3/8” x 1/4” Nipple

Dk-Lok TM of DK Tech Co.,Ltd.
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