SEMI F8-92
TEST METH

7O DETERMINE THE LEAKAGE CHARACTERISTICS

OF TUBE FITTING CONNECTIONS MADE OF FLUOROCARBON
MATERIALS, WHEN SUBJECTED TO A SIDE LOAD CONDITION

1. Purpose

1.1 This method provides a uniform procedure to deter-
mine the leakage characteristics of tube fitting connec-
tions made of fluorocarbon materials, when subjected to
side loading,

2. Scope

2.1 This method can be used to characterize tube fitting
connections on the basis of test data developed under the
conditions described herein, but the resulis are not in-
tended to imply a performance rating.

2.2 Tube defined in this method has a circular cross
section and is made of fluorocarbon materials.

2.3 All parts of the tbe fittings tested by this method in
contact with the internal fluid are made of fluorocarbon
materials,

2.3.1 Parts such as a nut, gripper, efc. are not limited to
being made from a fluorocarbon material.

2.4 Only the scal between the tube and tube fitting being
evaluated is within the scope of this document. All other
threaded seals are beyond the scope of this document,

2.5 When using this method for making compatisons
between various tube fitiings andfor manufacturers, the
user must be specific in the selection of the tube and tube
fittings to be evaluated.

2.6 The International System of Units (SI) is used as the
standard unit of measure, in this document. The 1.8,
Customary units are in parentheses for reference purposes
only and may have been rounded to the nearest whole
value,

3. Summary of Method

3.1 Subject tube fitting connections made of fluorccar-
bon materials to a side load condition that is a result of
bending the tube in a uniform arc, while maintaining a
specified pressure to the internal cavity of the fitting and
tube.

4. Significance and Use

4.1 In the manufacturing of semiconductor products
many types of hazardous chemicals and solvenis are
required. As a result, tubing and various fitting designs
made from fluorocarbon materials (which are chemically

resistant to those fluids) are being used to transport those
fluids. It is important to control the testing process when
evaluating various fitting designs, so that accurate com-
parisons of the side load capabilities can be made.

4.2 It is the intent of this method to provide a procedure
in which tube fitting conrections made of fluorocarbon
materials will be subjected to extreme side loading. By
using this method, accurate comparisons of various tube

- fitting designs can be achieved.

4.3 The results obtained when using this method are
applicable only to conditions that specifically duplicate
the procedures used within this document,

4.4 When using this test method, it is assumed that the
test specimens are truly representative of the material and
manufacturing process specified for that product. Depar-
ture from this assumption could introduce discrepancies
that are greater than those introduced by departure from
the details of the procedure outlined in this method.

5. Befinition of Terms

5.1 Bend Radius - The distance from the center of an
imaginary circle on which the arc of the bent tube falls to
a point on the arc.

5.2 Characterize - To describe the quality of,

5.3 Kinking - A collapse of the tubé wall caused by
excessive bending.

5.4 "L" - The tube length required to produce a uniform

- 1807 arc, at a specified tube bend radius,

Note: The symbol “L” is unique in that it is only used in
this test method.

3.5 "R"- The theoretical value to determine the tube bend
radius, used during testing,

Note: The symbol “R" is unique in that it is only used in
this test method.

5.6 Side Load - A result of bending a tube in a specified
arc, consequently subjecting the tube fitting connection to
a radial stress,

5.7 Subject - To expose fo.

Documents

SEMIF292
©SEMI 1992


http://www.avadocuments.com/doc/semi-f9-0092
http://www.avadocuments.com/doc/semi-f9-0092

I

1

i

5.8 Submersion Tank - A transparent tank, filled with
isopropyl alcohol, to allow observation of air leakage
from a tube fitting connection.

6. Description of Test Equipment

6.1 A supply of compressed air. Pressure to be within +
2% of specified.

6.2 Isopropyl alcohol.

6.3 An instrument for measuring lengths of tubing (e.g.,
tape measure).

6.4 A special apparatus which has a fixture for attaching
the fitting body, while also providing a means to clamp
the free end of tube, to maintain a tube bend radius.

6.4.1 The apparatus shall allow the test specimen fo be
internaily pressurized.

6.4.2 The apparatus shall have a transparent submersion
tank capable of containing a fluid for observing leakage.
The minimurmn fluid level shall be 2.5 cin (1 in) above the
test connection,

6.5 Reference Fig. 1 for a basic side load test apparatus,
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Figure I

Side Load Test Apparatus

7. Safety Precautions

WARNING - This test method will subject test
specimens 1o conditions that may exceed the
normal performance rating of the products
under evaluation. Adequate precautions must
be taken to prevent injury to the person conduci-
ing the test.

8. Test Specimens and Conditioning

8.1 Sample Size - A minimum of three specimens shall
be tested.
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8.2 Tube - The tubing used for this evaluation shall be of
straight lengths, not previously coiled.

8.3 Specimen Surface - All surfaces of the specimens
shall be free of visible flaws, scratches or other impeifec-
tions, unless typically found on a representative sample
of the product,

8.4 Specimen Conditioning - All specimens must be
conditioned for a minimum of one hour in an ambient air
environment of 23° + 2.8°C (73°® + 5°F) prior to being
subjected to pressurization and bending of the tube,

8. Test Procedure

9.1 Perform the following calculation to determine the
"R" value.

9.1.1 For a tubing outside diameter (0.D.) of 1.5 cm (.59
in) or less: IR = Tl_lbe 0D.x5.

0.1.2 For a tubing outside diameter (0.1).) greater than
1.5 em (.59 in); IR = Tube O.D. x 10,

Note: The constants (5 and 10) in paragraphs 8.1.1 and
8.1.2 were derived from the extrapolation of the actual
“Minimum Bend Radius” of tubing from various
manufacturers.

9.2 Perform the calculation in paragraph 8.2.1 to deter-
mine the tube length required to produce a 180° arc at a
tube bend radius of 1R.

9.2.1 1L=1Rx3.14

9.3 Cut three tubes of equal length per the following
formula: 3L + 15 cm (6 in).

9.4 Install a fitting body to the test fixture, in the submer-
sion tank.

9.5 Instail a tube into the fitting body and assemble the
connection per manufacturer’s specification.

NOTE - To prevent side loading of the fitting connection

prior to bending of the tube, provide a method of support-

ing the tube.

9.6 Measure from the tube end of the fitting connection
and place a mark on the tube (within + 1% of calculated
value) in five separate locations as determined below:

3L

1.0L
i.5L
2.0L
3.0L

9.7 Use the following formula to determine the actual
tube bend radius used and record on test data sheet (Sec
Appendix I for a sample);
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