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QH].p DESignation: F 1734 - 96 An American National Standard

Standard Practice for

Quialification of a Combination of Squeeze Tool, Pipe, and
Squeeze-Off Procedures to Avoid Long-Term Damage in
Polyethylene (PE) Gas Pipe

This standard is issued under the fixed designation F 1734; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonejf indicates an editorial change since the last revision or reapproval.

1. Scope D 3350 Specification for Polyethylene Plastics Pipe and

1.1 This practice covers the qualification of a squeeze _Filtings Material$ _
process consisting of a combination of a squeeze tool, pipe, and F 1041 Guide for Squeeze-Off of Polyolefin Gas Pressure
squeeze-off procedures to avoid long-term damage in polyeth- _Pipe and F|t_t|_ng§
ylene gas pipe. This practice examines the inside and outside F 1563 Specification for Tools to Squeeze-Off Polyethylene
surfaces of the pipe near the squeeze to determine the existence (PE) Gas Pipe or Tubirfg
of features indicative of long-term cracking. The occurrence o%
these features depends on the squeeze tool design, the pipe o
being squeezed, and the squeeze procedures being used. This-1 Definitions: ,
practice is particularly appropriate for pre-1975 Polyethylene 3-1.1 squeeze-offp—a technique to control the flow of gas
(PE) pipe, and for pipe with diameter greater than or equal td7 @ Pipe by compressing the pipe with a mechanical or
8 in., because of the greater possibility of long-term damagefydraulic device. o

1.2 After the visual screening identifies a viable squeeze 3-1-2 squeeze process—the combination of the squeeze
process, a sustained pressure test in accordance with Specif9!: the pipe being squeezed, and the squeeze procedures
cation D 2513 should be used to confirm the viability. being used. ,

1.3 This practice is for use by squeeze-tool manufacturers 3-1.3 wall compression (WC)p—a measure of the extent to
and gas utilities for all squeeze tools made in accordance withhich the pipe is squeezed. (See Fig. 1) Itis defined as
Specification F 1563; pipe manufactured in accordance with
Specification D 2513, up to and including pipe diameters of 12

in.; and squeeze procedures in accordance with Guide F 104%Nhere'
1.4 Governing codes and project specifications should bq_ _ distance between the squeeze bars as shown in Fig. 1,

consulted. Nothing in this practice should be construed as

Terminology

, L
WG, % = (1 - Z) [m]P5 100 (1)

recommending practices or systems at variance with governing _ g\r)grage pipe wall thickness, expressed in the same
codes and project specifications. units asL '

1.5 Where applicable in this guide, “pipe” shall mean “pipe
and tubing.” o _ 4. Summary of Practice
1.6 The values stated in inch-pound units are to be regarded 4.1 Pipe of the size and material of interest is cut into

as standard. The values in parentheses are for information ong/ ; . :
; amples at least 1 ft long or 5 diameters long, whichever is
1.7 This standard does not purport to address all of the b g g

: s o . reater. The samples are squeezed in the tool of interest, using
safety concerns, if any, associated with its use. It is th

L ; ; he procedure of interest, until the desired level of flow control
responsibility of the user of this standard to establish appro- X

. . . .~ Is achieved. Let this level of wall compression be caliean.
priate safety and health practices and determine the apIOIICaThen, four other samples are squeezed to obtain squeeze levels

bility of regulatory limitations prior to use. of (SMin=5) %, @Min+5) %, @nin+10) %, and §min+15) %.
2. Referenced Documents This squeeze range brackets unacceptable through acceptable
21 ASTM Standards: levels of wall compression for flow control, with the

15 o )
D 2513 Specification for Thermoplastic Gas Pressure Pip (Smin+15) % value selected to allow an adequate operational

. e er’ange.
Tubing, and Fitting$ 4.2 The squeezed samples are split along their length at 90

degrees to the squeeze “ears.” The area containing the ears is
* This practice is under the jurisdiction of ASTM Committee F-17 on Plastic inspected visually. Features such as crazing, small voids, or

Pip(i:r‘g syfteg‘f and is thegig”ttrel%pol”;gg"tg ‘gl_sﬁbgoﬁ‘mmes Fllg-geg on Gas.cracks indicate potential permanent damage for that combina-
urrent edition approve ept. y . Puplishe ovembper . . .
2 Annual Book of ASTM Standardébl 08.04. tion of pipe, tool, and squeeze procedure.
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t = Undeformed wall thickness 6. Interpretation of Results

6.1 This practice relies on a screening process using visual
inspection followed by selected testing using the sustained
pressure test as described in Specification D 2513 to qualify a
squeeze-off process.

6.2 The area of wrinkling at the ears on the inside diameter
(ID) is inspected for void formation and cracks. Visible void
formation or cracks or extensive localized stress whitening, or
combination thereof, disqualifies that procedure.

6.3 Unacceptable features implying long-term damage are
shown in the photographs available as an adjanct.

Wall compression, percent = (1 - L/2t) " 100

Force

7. Apparatus

7.1 Squeeze-off Togl$o be covered by the qualified proce-
Squeeze ear dure.

7.2 Pipe Cutters and Sawsapable of cutting PE.

7.3 Jeweler's Loupe or (Stereo) Optical Microscogmo-
viding at least~10x magnification.

7.4 Vernier Caliper or Ball-End Micrometerwith a least
count of 0.001 in. or better.

7.5 Stopwatchthat reads seconds or better.

Squeeze bars

8. Materials

FIG. 1 Definition of Wall Compression 8.1 There are no special materials needed.

_ _ - 9. Safety Precautions
4.3 The results of the visual screening are verified by g1 The usual care should be taken in working with the

perfo_rfming a Sustained Pressure Test in accordance Wity o jic jacks and power tools that may be needed to cut or
Specification D 2513. squeeze larger diameter and higher SDR pipes.

5. Significance and Use
5.1 Squeeze-off is widely used to control the flow of gas in
PE pipe. Squeeze tools vary depending on the size of the pi%ameters long but not less than 1 ft long

ang ZthE source of t.hg.tOOI' h binati ¢ . 10.2 Measure the wall thickness around the circumference
-2 Experience indicates that some combinations of resig; ;g increments, and identify the location of maximum wall
type, resin supplier, extruder, vintage, percent squeezed, agti yness

tool can cause damage leading to failure. 10.3 Condition the sample to the temperature of interest.

h5.3 ﬁtuddies of pip()je extrud%d in Ithe ]Icate 19”805 and th?rea}ftesttudies at very low temperatures or on thicker-walled pipe may
show that damage does not develop for wall compression le quire significant hold times to reach thermal equilibrium.

than 30 %, for temperatures above 50°F, and squeeze a perience with smaller-diameter, lower SDR pipe (for ex-

release rates typical of field conditions for screw-driven tdols. ample, 2 to 6-in. SDR 11 pipe) indicates that a minimum of 24
With modern tools, flow control at typical service pressures i% is re,quired fof the sample to reach equilibrium

achieved at squeeze levels between 10 and 20 % for pipe
diameters less than 6 in* Because damage does not develop11. Procedure

in these materials at such squeeze levels, the cited references;; 4 Place the sample in the squeeze tool so that the thickest
validate that current practice is effective for modern tools ancbortion of the pipe forms one of the squeeze-off ears. Locate

materials fo_r the smaller pipe sizeS. . . the sample such that the midpoint of its length is between the
5.4 For pipe extruded before 1975, and for pipe d'ameterEqueeze-oﬁ bars. Also, center the sample squarely in the
greater than or equal to 8 in., a method is needed to qualify th queeze-off tool.

combination of squeeze tool, pipe size and material, and 11 5 The squeeze bar shims or stops, or both, must be within
squeeze procedure to ensure the absence of long-term damage, ¢ ihe target level
11.3 Operate the tool at the specified rate, closing the bars to
2 Stephens, D. R., Leis, B. N., Francini, R. B., and Cassady, M/aume 1: the StOpS, and hold fPr 30_ min. In Qrder to mduge damage
Users' Guide on Squeeze-Off of Polyethylene Gas Pifesical Report GRI-92/  beyond that observed in typical practice, add a shim to one of
0147.1, NTIS PB93-161032, Battelle Columbus for Gas Research Institute, Febrithe squeeze bars or use a smaller stop.

ary 1992. i
+Stephens, D. R., Leis, B. N., Francini, R. B., and Cassady, Malume 2 11.4 Release the sample at the designated rate of release.
Technical Reference on Squeeze-Off of Polyethylene Gas, Fippeal Report

GRI-92/0147.2, NTIS PB93-161040, Battelle Columbus for Gas Research Institute;,—————————

October 1992. 5 Available from ASTM Headquarters. Order Adjunc%éﬂ m ents
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10. Preparation of the Sample and Equipment
10.1 Acquire randomly selected pipe samples at least 5 pipe
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