Form 2137

» Los Alamos Conduct of Engineering
NATIONAL LABORATORY Request for Variance or Alternate Method
1.0 General
1.1 Document Number: VAR-2016-013 1.2 Revision: 1

1.3 Brief Descriptive Title: Allow Use of Unlisted LokRing Fittings for ASME B31.3 and B31.9 Pressure Systems

1.4 Affected Program: Engineering Standards 1.5 Request Type: Alternate Method

1.6a Affected Tech Area 99 1.6b Affected Buildings Sitewide

1.7 Requestor: Stringfield, Randy  Organization: PFE-WF

1.8 Revision History

Revision Number Changes and Comments
0 Initial issue.
Revision Number Changes and Comments

1 Clarified title to include B31.3. In compensatory measures, added training and inspection material.
In limitations, allowed for use in nuclear safety systems (carbon and stainless pipe and tube fittings).
Updated material on brass fittings in Appendices. Corrected the B31.3 calculation typo (now divisor of 3)

2.0 Affected Conduct of Engineering Program/Documents

2.1 Affected “P” Document: 2.2 Subordinate or related document(s) [AP, master spec, LANL ESM chapter &
P342 Engineering Standards section; or code, Order, standard, etc.]: Document Title/No.: ESM Chapter 17,
Pressure Safety, Section GEN

If against the P document itself, 0.1
revision (or N/A):
N/A Document Title/No.: Section ADMIN-2, Design, Documentation, and Records
0

Document Title/No.:

2.3 Section/Paragraph: see 2.4 below

2.4 Specific Requirement(s) as Written in the Document(s):
Section GEN- General Requirements, Subsection 1.0, Paragraph A, Introduction and Applicability, Para 5:

“Throughout this document there are references to specific ASME code paragraphs or sections. For
most cases across the Laboratory, the appropriate codes are B31.3 and Section VIII of the Boiler and
Pressure Vessel Code. However, the most applicable code must be used for design, fabrication,
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inspection, and testing; take requirements in this document referring to or taken from B31.3 to mean
the corresponding provisions in the applicable B31.3 code.

a. For example, use B31.1 for site steam distribution, B 31.5 for refrigeration piping, and B31.9
for building services where the LANL-adopted plumbing code does not apply.”

Section ADMIN-2, Design and Documentation, Article Z., Unlisted, Specialty, or Unique Components,
Paragraph 1:

“Unlisted components allowed for new construction must demonstrate equal or greater level of safety
at the pressure and temperature of the system. ASME B31.3 requires a safety factor of 3:1, ASME
B31.1 requires a safety factor of 4:1. For existing systems, refer to Section EXIST.”

Section ADMIN-2, Design and Documentation, Rev. 0, Article Z, Unlisted, Specialty, or Unigque Components,
Paragraph 3:

“Components that are not built to the standards listed in the codes -- including those built to other
standards, manufacturers’ standards, or built by LANL -- must be qualified by the owner and/or the
designer (per the code of record) as follows (B31.3 302.2.3):
a. Unlisted Components - (a) Components not listed in Table 326.1, but which conform to a
published specification or standard, may be used within the following limitations.”

2.5 Contractual, preference, or other basis for requirement in 2.4:
LANL implementation method for Owner concurrence on unlisted components satisfying code, which is a
contractual obligation.

2.6 Type of VAR from ESM Chap 1, Z10 [Applies only to | 2.7 Discipline
standards variances) Pressure Safety
Type 2

3.0 Request Information & Comments

3.1 NCR required (work has occurred)? No
If Yes, NCR Number:

3.2 System/Component Affected 3.3 Highest ML Level
OpSystem Acronym & Name | ]
System Number or Name [ ] ML-1

3.4 Proposal with Justification/Compensatory Measures:
Allow LokRing™ to be used for both B31.3 Process Piping and B31.9, Building Services Piping.

The most applicable code for construction and the current code of record for facility or building services is ASME B31.9-
2020, Building Services Pjping. The term ‘unlisted components' is used if a component is not listed in the ASME B31.9
component standard Table, 926.1 or Mandatory Appendix I. The code gives methods to evaluate and utilize unlisted
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items. The following is an evaluation showing that LokRing™ is accepted for use for ASME B31.9-2014 but logically also
holds for B31.9-2020 and ASME B31.3-2020.

The ASME B31.9-2014 allows B31.1 listed components and materials as it states:

902.3.1 Allowable Stress Values, Allowable stresses for materials not listed in Mandatory Appendix I shall be as
listed in ASME B31.1 or shall be determined using the bases in paras. 902.3.1(b) through (f), as applicable.

923.1.2 Materials Not Listed. Allowable stresses for materials not shown in Mandatory Appendix I, but which are
shown in ASME B31.1, may be taken from Mandatory Appendix A of ASME B31.1.

926.1 Standard Piping Components. Standard piping components shall conform to one of the standards or
specifications listed in Table 926.1. Those listed in ASME B31.1 may also be used.

As explained in the ASME Continuing Education Institute’s In-Company Training: Course Title "ASME B31.3 Process
Piping”, Course Number PD014; Course Handout Title "ASME B31.3 Process Piping Design” by Glynn Woods, P.E.
page 17:

“B31.3 uses a 3:1, where B31.1 uses a 4:1 factor of safety.”

Therefore, a factor of safety of 4:1 may also be used for B31.9 pressure systems, and a 3:1 may be used for B31.3
pressure systems.

The Engineering Designer is allowed to exercise engineering judgement.
B31.9-2014
Introduction page viii

“The Code sets forth engineering requirements deemed necessary for safe design and construction of pressure
piping. While safety is the basic consideration, this factor alone will not necessarily govern the final
specifications for any piping system. The designer is cautioned that the Code is not a design handbook; it does
not do away with the need for the designer or for competent engineering judgment.”

900 GENERAL

“Engineering requirements of this Code, while considered necessary and adequate for safe design, generally employ a
simplified approach. An engineer capable of applying a more rigorous analysis shall have the latitude to do so. He
must be able to demonstrate the validity of his approach.”

B31.3-2014
Introduction page xviii

The Code sets forth engineering requirements deemed necessary for safe design and construction of pressure
piping. While safety is the basic consideration, this factor alone will not necessarily govern the final
specifications for any piping installation. The Code is not a design handbook. The requirements of this Code
generally employ a simplified approach. Many decisions that must be made to produce a sound piping
installation are not described in detail by this Code. The Code does not eliminate the need for sound engineering
judgments by the owner and the designer.
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300 General Statements (c) (3)

(3) The Code generally employs a simplified approach for many of its requirements. A designer capable of
applying a more complete and rigorous analysis consistent with the design criteria of this Code shall have the
latitude of applying such analysis in the development of designs and fabrications. The designer shall provide
details of design, construction, examination, and testing, along with calculations consistent with the design
criteria of this Code. The details shall be documented in the engineering design and their validity accepted by
the owner.

Since the safety factor for ASME B31.1 is 4:1 and B31.1 listed items may be utilized by B31.9, if we demonstrate a
simple 4:1 factor of safety then LokRing™ fittings may be safely applied to the B31.9 systems.

The same principle applies to the ASME B31.3 application; if we demonstrate a simple 3:1 factor of safety, along with
the required details of the design, construction, examination, and testing, then LokRing™ fittings may be safely applied
to the B31.3 systems.

Example Calculation:

B31.9
LokRing™ Pressure rating of Carbon Steel Pipe Produce (Size P16) for 1 NPS inch Schedule 40 pipe for B31.1
service is 3030 psig
Safety Factor: 4
Allowable Pressure Rating: 3030/4 = 758 psig
B31.3

LokRing™ Pressure rating of Carbon Steel Pipe Produce (Size P16) for 1 NPS inch Schedule 40 pipe for B31.3
service is 4050 psig

Safety Factor: 3
Allowable Pressure Rating: 3030/3 = 1350 psig

The tables of LANL LokRing™ pressure ratings for carbon steel pipe fittings, stainless steel pipe fittings, stainless steel
tube fittings, and brass tube fittings are in Appendix 1 for B31.9 and Appendix 2 for B31.3.

The LokRing™ documentation used for the basis of the calculation are contained in Appendix 3.

Compensatory Measures and Limitations

Additional details of design, construction, examination, and testing (required for B31.3 evaluation but apply to both
B31.9 and B31.3 applications).

A Pressure Safety Officer and Owner’s Inspector shall review the application of LokRing™ to ensure:

1) Fittings are selected correctly

2) The base material is identified and is amenable to the joining system

3) The pipe or tubing is correct for the application

4) The minimum required pipe or tubing wall thickness for the application is calculated

5) The installation is by trained and qualified personnel in accordance with UTrain Lokring™ Compression Systems
(Course 57198) and Lokring™ Installer Certification (Course 53986)

6) Examination and Inspection is by trained and qualified personnel (see ESM Chapter 13, Welding, Joining & NDE,
for ITM-1306-NDE-VT-101, Visual and Dimensional Examination, and the listing of Inspectors currently under
the heading of “Quick Links” as “Welder Qualification Database”)

7) The minimum wall thickness of the joint is determined and verified prior to joining (minimum thickness
includes thicknesses required for pressure stress and static or dynamic [occasional] stresses)

8) The pipe or tubing hardness is less than or equal to the maximum allowed by the Lokring prior to joining.

9) Working pressures are adjusted for temperature using the appropriate derating factor.

10) Dissimilar joints shall be rated at the lower pressure rating. Dissimilar joints shall be joined only with the higher
rated material, for example a stainless steel tube fitting would be used to join copper and stainless tube and the
joint would be rated as the listed for the brass rating.
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Specific requirements for each fitting type are show below:

LokRing™ carbon steel and stainless steel pipe fittings are subject to the following limitations (as applicable for B31.3 or
B31.9)

1) Temperature rating of the fittings is limited to 300 °F for stainless steel fittings and 400 °F for carbon steel
fittings.

2) May not be utilized in ASME B31.3 Category M fluid Systems

3) May not be utilized in ASME B31.3 Severe Cyclic Applications

4) May not be utilized in ASME B31.3 High Pressure Applications

5) May not be utilized in ASME B31.3 High Purity Applications

6) May not be utilized in systems that are “"Supporting piping systems” for pressure vessels, boilers, and air
receivers.

7) May not be utilized as the interface joint between the piping and an ASME Section VIII pressure vessel or boiler
8) May not be utilized in applications susceptible to crevice corrosion or chloride stress cracking
9) May not be utilized in radioactive services without a review by the Cognizant System Engineer or PSO if no CSE.

10) Thickness of shell, pipe wall thickness, after polishing must be verified to be greater than or equal to the
required wall thickness as defined by B31.3 paragraph 304.1 prior to installation of fitting

11) Hardness of existing pipe (using a representative sample from the existing pipe) shall be verified by testing to
be less than or equal to the LokRing™ specification (Rockwell B 90) prior to installation of fitting. Hardness of
new piping shall be verified by manufacturer supplied data or verified by testing to be less than or equal to the
LokRing™ specification (Rockwell B 90) prior to installation of fitting

12) Installation must be performed by LokRing™ trained and certified personnel
13) Application of sealant to the fitting must be approved by the Cognizant System Engineer or PSO if no CSE.

14) Read and apply the manufacturer's requirements in their published documents for example Lockring™ Fitting
Applications Guide (PN 6090127 2014)

LokRing™ brass fittings are subject to the following limitations (as applicable for B31.3 or B31.9)

1) Use is limited to ASTM B88 K and L tube thicknesses in the drawn condition (H58 temper designation).
2) Temperature rating of the fittings is limited to 400 °F for brass

3) May not be utilized in ASME B31.3 Category M fluid Systems

4) May not be utilized in ASME B31.3 Severe Cyclic Applications

5) May not be utilized in ASME B31.3 High Pressure Applications

6) May not be utilized in ASME B31.3 High Purity Applications

7) May not be utilized in systems that are “Supporting piping systems” for pressure vessels, boilers, and air
receivers.

8) May not be utilized as the interface joint between the piping and an ASME Section VIII pressure vessel or boiler
9) May not be utilized in applications susceptible to crevice corrosion or chloride stress cracking
10) May not be utilized in radioactive services without a review by the Cognizant System Engineer or PSO if no CSE.

11) Thickness of shell, tube wall thickness, after polishing must be verified to be greater than or equal to the
required wall thickness as defined by B31.3 paragraph 304.1 prior to installation of fitting

12) Hardness of existing tube (using a representative sample from the existing tube) shall be verified by testing to
be greater than or equal to the LokRing™ specification (Rockwell 30 per 30T Scale) prior to installation of fitting.
Hardness of new piping shall be verified by manufacturer supplied data or verified by testing

13) May not be used on annealed (K, L, M) or type M (annealed or drawn) tube.

14) May not be installed closer than 6 inches from any brazed joint.

15) Installation must be performed by LokRing™ trained and certified personnel

16) Application of sealant to the fitting must be approved by the Cognizant System Engineer or PSO if no CSE.

17) Read and apply the manufacturer's requirements in their published documents for example Lockring™ Fitting
Applications Guide (PN 6090127 2014)

18) Evaluation of copper tubing application for MAWP is in alternative method VAR-2015-011

Form 2137: VAR-2016-013, Page 5
Form Rev 1b : Template file: 2137_PROD_v1b.docx [06/20/17]



LokRing™ stainless steel tube fittings are subject to the following limitations (as applicable for B31.3 or B31.9)

1) Temperature rating of the fittings is limited to 300 °F for stainless steel fittings.
2) May not be utilized in ASME B31.3 Category M fluid Systems

3) May not be utilized in ASME B31.3 Severe Cyclic Applications

4) May not be utilized in ASME B31.3 High Pressure Applications

5) May not be utilized in ASME B31.3 High Purity Applications

6) May not be utilized in systems that are “Supporting piping systems” for pressure vessels, boilers, and air
receivers.

7) May not be utilized as the interface joint between the piping and an ASME Section VIII pressure vessel or boiler

8) May not be utilized in applications susceptible to crevice corrosion or chloride stress cracking

9) May not be utilized in radioactive services without a review by the Cognizant System Engineer or PSO if no CSE.

10) Thickness of shell, tube wall thickness, after polishing must be verified to be greater than or equal to the
required wall thickness as defined by B31.3 paragraph 304.1 prior to installation of fitting

11) Hardness of existing tube (using a representative sample from the existing tube) shall be verified by testing to
be less than or equal to the LokRing™ specification (Rockwell B 90) prior to installation of fitting. Hardness of
new piping shall be verified by manufacturer supplied data or verified by testing to be less than or equal to the
LokRing™ specification (Rockwell B 90) prior to installation of fitting

12) Installation must be performed by LokRing™ trained and certified personnel

13) Application of sealant to the fitting must be approved by the Cognizant System Engineer or PSO if no CSE.

14) Read and apply the manufacturer's requirements in their published documents for example Lockring™ Fitting
Applications Guide (PN 6090127 2014)

Example Minimum Wall Thickness Calculations

Calculated wall thickness values for B31.9 for design pressure of 150 psig

The minimum required wall thickness for pressure stress for carbon steel pipe, stainless steel pipe, stainless steel tube,
and copper tubing are contained in Appendix 4 for a maximum of 150 psig at the highest allowable temperature (400
OF for carbon steel and brass, and 300 °F for stainless steel) with no additional thickness for corrosion allowance (A =
0). In order to make these tables bounding calculations the minimum allowable stress from either ASME B31.3-2014 or
B31.9 2014 were use. In addition, the lowest value of joint efficiency (E = 0.6) was used from B31.9 2014 Table
902.4.3. A sample calculation of equation (1) is shown below:

tm= PD/2SE+ A

where:
tm = minimum thickness (for pressure stress only)
S = 10,800 psi ASTM A312 TP316L (ASME B31.1 2014)
A = Corrosion Allowance = 0

P = 150 psig
D = OD inches (1/2 inch tube) = 0.5 in
E=0.6

therefore:

m = (150 psig * 0.5 in) / (2 * 10,800 psi * 0.6)

tm = 0.0058 inch
Calculated wall thickness values for B31.3 for design pressure of 150 psig
The minimum required wall thickness for pressure stress for carbon steel pipe, stainless steel pipe, stainless steel tube,
and copper tubing are contained in Appendix 4 for a maximum of 150 psig at the highest allowable temperature (400 °F
for carbon steel and brass, and 300 °F for stainless steel) with no additional thickness for corrosion allowance (A = 0).
To make these tables bounding calculations the minimum allowable stress from either ASME B31.1-2014 or B31.9 2014
were used. In addition, the lowest value of joint efficiency (E = 0.6) was used from B31.9-2014 Table 902.4.3. A
sample calculation of equation (1) is shown below:

tm = PD/[2(SEW +PY)]
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where:
tm = minimum thickness (for pressure stress only)
S = 16,700 psi ASTM A312 TP316L (ASME B31.3 2014)
A = Corrosion Allowance = 0
P = 150 psig
D = OD inches (1/2 inch tube) = 0.5 in
E = quality factor from Table A-1A or A-1B = 1.0
W = weld joint strength factor 302.3.5(e) = 1
Y = Table 304.1.1 coefficient = 0.4

therefore:

tm = (150 psig * 0.5 in) /[2 * (16,700 psi +150 psig *0.6)]
tm = 0.0022 inch

Summary:

With a factor-of-four reduced working pressure of the LokRing™ fittings for B31.9 and three for B31.3, the conservative
values used in the bounding minimum wall thickness calculation, and the controls established to ensure a quality
assembly this alternative method the risk is low ranked 5 as a product of a frequency of E “Improbable” and a
consequence of IV “Minor- First aid injuries only, and/or minimal environmental impact” from ESM Chapter 17,
Attachment EXIST-1, Risk-Based Engineering Evaluation Process.

Appendices Attached to this Form:

8 1) Appendix 1: LANL LokRing™ Pressure Ratings for B31.9 Service (carbon steel pipe
fittings, stainless steel pipe fittings, stainless steel tube fittings, brass tube fittings)
2) Appendix 2: LANL LokRing™ Pressure Ratings for B31.3 Service (carbon steel pipe
fittings, stainless steel pipe fittings, stainless steel tube fittings, brass tube fittings)
@ 3) Appendix 3: LokRing™ Publications
a. Pipe Solutions, Rev. 8 (Carbon Steel and Stainless Steel 28 pages)
b. Tube Solutions, Rev. 6 (Stainless Steel 24 pages)
c. Medical Gas Solutions, Rev. 4 (Brass 8 pages)
g 4) Appendix 4: Minimum Wall Thickness by Material and Size (for 150 psig) (B31.9 and B31.3)
a. Carbon Steel Pipe
b. Stainless Steel Pipe
c. Stainless Steel Tube
d. Copper Tube

3.5 Attachments
Document Title or Description see Appendices above

3.6a Project ID 3.6b: Project Name 3.6¢: Code of Record Date
N/A N/A N/A

3.7 Duration: 3.8a If Finite Period, Start Date: 3.8b End Date:
Lifetime

3.8c Provide the PFITS number for tracking removal/correction:

3.9 USQD/USID required (Nuclear, High/Mod Hazard)? No
If Yes, USQD/USID Number

3.10 QA Review for process change matters potentially affecting LANL’s NQA-1 implementation
Is a QPA Determination required?: No If Yes, then:
QPA Comments:
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Appendix 1:

LANL LokRing™ Pressure Ratings for B31.9 Service

LokRing™
Carbon Steel Pipe Fittings
LokRing™ Pipe ASME B31.1
Size NPS Pipe Schedules 4:1
40 80 160
P04 1/4” 1223 1653
P06 3/8” 1010 1400
P08 1/2” 973 1300 1203
P12 3/4” 808 1100 1060
P16 1” 758 994 913
P20 1-1/4” 620 838
P24 1-1/2” 550 733
P32 2" 448 605
P40 2-1/2" 575 850
P48 3” 426 565
P64 4” 495 660
LokRing™

Stainless Steel Pipe Fittings

LokRing™ | Pipe ASME B31.1

Size NPS Pipe Schedules 4:1

10 40 80
P04 1/4” 945.25 1325 1500
P06 3/8” 850 1225 1437.5
P08 1/2” 1007.5 1190 1190
P12 3/4” 792.5 1052.5 | 1232.5
P16 1” 835 920 997.5
P20 1-1/4” 612.5 675 745
P24 1-1/2” 565 610 610
P32 2" 375 550 625
P48 3” 230 425 337.5
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Appendix 1:

LANL LokRing™ Pressure Ratings for B31.9 Service

LokRing™
Stainless Steel Tube Fittings

Tube Wall Thickness Measured in Inches 4:1; B31.1

T(‘)‘Be L°k£‘;gTM 0.035 | 0.049 | 0.065 | 0.083 | 0.095 | 0109 | 0.120
1/4" T04 1275 1875 2263
3/8" T06 825 1200 1413
172" TO0S8 650 925 1068
5/8" T10 525 725 938
3/4" T12 425 600 1050 1050
7/8" T14 700
1" T16 600 775
1-1/4” T20 475 600 700 825
1-1/2” T24 400 500 575 675 750
2” T32 275 375
2-1/2" T40 225 300
LokRing™
Brass Tube Fittings; B31.1
Qualified Wall Qualified Wall Qualified Wall
Thickness K Thickness L Thickness M
Nominal | 4 o Ring™ | Tube | Wall | LokRing™ | Wall | LokRing™ | Wall | LokRing™
Fitting Size oD Pressure Pressure Pressure
Size Rating Rating Rating
(PSI) 4:1 (PSI) 4:1 (PSI) 4:1
3/8” TO06 0.500 0.049 487 0.035 335 0.025 246
127 TO0S8 0.625 | 0.049 384 0.040 311 0.028 213
5/8” T10 0.750 0.049 317 0.042 272 - -
3/4” T12 0.875 | 0.065 367 0.045 251 0.032 175
1” T16 1.125 0.065 282 0.050 213 0.035 145
17 120 1375 | 0.065 229 0.055 189 0.042 146
157 T24 1.625 0.072 213 0.060 176 0.049 142
2” T32 2.125 0.083 187 0.070 156 0.058 129
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LANL LokRing™ Pressure Ratings for B31.3 Service

Appendix 2:

LokRing™
Carbon Steel Pipe Fittings
LokRing™ |  Pipe ASME B31.3
Size NPS Pipe Schedules 3:1
40 80 160
P04 1/4” 2083 2937
P06 3/8” 1797 2490
P08 1/2” 1730 2333 2137
P12 3/4” 1433 1957 1883
P16 1” 1350 1767 1623
P20 1-1/4” 1103 1487
P24 1-1/2” 977 1300
P32 27 797 1077
P40 2-1/2” 890 990
P48 3” 757 823
P64 47 770 1023
LokRing™
Stainless Steel Pipe Fittings
LokRing™ Pipe ASME B31.3
Size NPS Pipe Schedules 3:1
10 40 80
P04 1/4” 1510 2100 2667
Po6 3/8” 1200 1733 2033
P08 1/2” 1430 1687 1687
P12 3/4” 1127 1490 1750
P16 1’ 1183 1307 1413
P20 1-1/4” 892 970 1057
P24 1-1/2” 803 867 867
P32 2”7 533 767 900
P48 3” 383 700 568
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Appendix 2:

LANL LokRing™ Pressure Ratings for B31.3 Service

LokRing™

Stainless Steel Tube Fittings; B31.3

Pressures for Stainless Steel Tube Wall Thickness Measured in Inches 3:1
Tube Size 0.035 0.049 0.065 0.083 0.095 0.109 0.120
oD
1/4" T04 1700 2500 3017
3/8" T06 1100 1600 1883
12" TOS 867 3700 1423
5/8" T10 700 967 1250
3/4" T12 567 800 1400 1400
7/8" T14 933
1" T16 800 1033
1-1/4” T20 633 800 933 1100
1-1/2” T24 533 667 767 900 1000
2” T32 367 500
2-1/2" T40 300 400
LokRing™
Brass Tube Fittings; B31.3
Qualified Wall Qualified Wall Qualified Wall
Thickness K Thickness L Thickness M
Nominal ) Tube | Wall | LokRing™ | Wall | LokRing™ | Wall | LokRing™
Fitting | LokRing™ | Pressure Pressure Pressure
Size Rating Rating Rating
(PSI) 3:1 (PSI) 3:1 (PSI) 3:1
3/8” T06 0.500 | 0.049 649 0.035 447 0.025 327
12~ TO8 0.625 | 0.049 511 0.040 414 0.028 283
5/8” T10 0.750 | 0.049 422 0.042 362 -
3/4” T12 0.875 | 0.065 489 0.045 334 0.032 234
1” T16 1.125 | 0.065 375 0.050 283 0.035 193
1V 120 1.375 | 0.065 305 0.055 252 0.042 194
1%” T24 1.625 | 0.072 283 0.060 234 0.049 190
27 T32 2.125 | 0.083 249 0.070 208 0.058 171
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Appendix 3:
LokRing™ Publications
Pipe Solutions (Carbon Steel and Stainless Steel 28 pages)
Tube Solutions (Stainless Steel 24 pages)

Medical Gas Solutions (Brass 8 pages)





Appendix 5:
ASME B31.1 and B31.3 Allowable Stress Values





121714
File Attachment
Appendix 1, 2


) | \

N MNuni EN

0 “tlo“sTM

PERMANENT

Cold Weld Alternative

ASSEMBLED

Within Minutes

ASME B31.1
ASME B31.3

¢4 ¢

LSKRING .






CAIENTEL

LSKRING

Page 3 - About Lokring™ Pipe Fittings
Page 4 - Elastic Strain Preload Technology
Page 5 - Pressure and Temperature Ratings
Page 7 - Pipe Schedules

Page 23 - Other Products Offered

i

Page 24 - Hydraulic Pumps

Page 25 - Installation Tools

Page 25 - Tooling Dimensions
Page 26 - Installation Instructions
Page 27 - Warranty Information

Coupling
Pg. 8

Repair/Slip Coupling
Pg.9

Reducing Coupling
Pg.10

Cap
Pg. 11

Flange
Pg. 11,12

90° Elbow (Long Radius)
Pg. 12

90° EIbow (Short Radius)
Pg. 13

45°Elbow
Pg. 13

i

i —

R

—— g B

Tee
Pg. 14

Branch Tee
Pg. 15,16

Male NPT

Adapter
Pg. 17

Female NPT

Adapter
Pg. 18

Male 37°Flare

Adapter
Pg. 19

Female SAE

Adapter
Pg. 20

Socket Weld

Adapter
Pg. 21

SAE Flange

Adapter
Pg. 22





Lokring Pipe Fittings
Lokring pipe fittings are qualified to the requirements

of the ASME B31 pressure piping codes for pressure

and fatigue design, as well as materials of construction.
Extensive mechanical and environmental testing has
demonstrated the mechanical and sealing integrity of the
Lokring connection in a wide range of applications. Lokring
fittings typically are used where fire-safe conditions must
be maintained.

NO WELDS,
NO THREADS, NO LEAKS!

By eliminating the welding process, many overhead costs relating to safety, personnel,
equipment and supplies, inspection, rework, and monitoring can be eliminated or
substantially reduced.

Some examples of reduced costs are:

« Obtain fire permit for hot work

« Erect scaffolding and provide ventilation

- “Sniff” area, gas free, and weather protect

- Blank flanges and nozzles

- Establish fire watch

« Build fire box or tarps

+ Drain, flush, and dry lines

« Cranes, welders, grinders, and small tools

«Weld consumables (purge gas and filler rod)

- Workers’ compensation, insurance, and benefits

« Weld X-ray or other NDT

- Rework of damaged or misaligned spools

« System soak, flush, or passivation; HAZMAT
disposal

- Maintain and monitor flanges for leakage

In addition, scarce ASME-certified welders are freed

up for large-bore pipe or pressure vessel welding.

NN
By choosing Lokring, the combination
of greater productivity and lower man-
hour rates translates into an overall cost
savings of 60 % or more.
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ELASTIC STRAIN PRELOAD
(ESP®) TECHNOLOGY

Fitting Body

- Plastically swaged onto
pipe OD in order to create
permanent 360° seal

Main Seal

- Middle sealing ring(s)

- Additional sealing and
leak prevention

Inboard Seal

« First sealing ring

- Creates permanent,
helium leak tight seal on
the pipe

Anti-Torsion Seal(s)

(where equipped)

« Prevents pipe from
rotating

Outboard Seal
« Outermost sealing ring
- Additional sealing and
leak prevention

Uninstalled
- Driver not yet pushed
over fitting body
Tool Flange
- Installation tool grabs
onto this to install the
fitting

Installed
« Driver pushed over
fitting body
Driver
- Creates an elastic
strain preload or
spring load on the
body
The leak-free seal is the result of Lokring ESP installation where the axial movement of the Lokring
driver over the body swages the body onto the pipe’s surface. This compresses the pipe wall first

elastically and then plastically.

The pipe wall resists this swaging action, generating high unit compressive loads at the contact
points between narrow sealing lands inside the fitting body and the pipe surface.

These contact stresses are sufficiently high to plastically yield the pipe surface under the sealing
lands, forming a 360° circumferential, permanent, metal-to-metal seal between the pipe and fitting
body.

The driver, which experiences a small increase in diameter (elastic strain) during installation, exerts
an elastic, radial preload on the metallic seals for the life of the connection, which is called Elastic
Strain Preload (ESP).





PRESSURE AND TEMPERATURE RATINGS
CARBON STEEL PIPE FITTINGS

ASME B31.1 ASME B31.3
Lokring Pipe Schedules Pipe Schedules
Carbon
Steel Pipe Lokring Pipe NPS 40 80 160 40 8o 160
Fittings Size in. Pressure Rating, psi (bar)
4890 6610 6250 8810
Po4 1/4 (337) (456) A (431) (607) A —
4040 5600 A 5390 7470 A
P06 I (279) (386) (372) (515) — -
P08 12 3890 5250 4810 5190 7000 6410
(268) (362) (332) (358) (483) (442)
P12 3/4 3230 4400 4240 4300 5870 5650
(223) (303) (292) (296) (405) (390)
P16 1 3030 3975 3650 4050 5300 4870
Carbon (209) (274) (252) (279) (365) (336)
Steel 2480 3350 A 3310 4460 A
Pipe 0 195 (171) 231) (228) (308)
Product 024 - 2200 2930 A 2930 3900 N
(152) (202) (202) (269)
P32 > 1790 2420 A 2390 3230 A
(123) (167) (165) (223)
2300 2550 2670 2970
P40 2112 (159) (176) ) (184) 205) A
1700 2260 2270 2470
P g (117) (156) A (157) (170) A
1980 2640 A 2310 3070 A
P64 4 (137) (182) (159) 212)
A. Not tested.
TEMPERATURE RATING: Temperature De-rating Table for Carbon Steel (CS) Pipe Fittings
Piping systems containing the piping assemblies - -
listed may establish design pressures up to and Te":::ezzt“'e Temp:'at“’;g:':at'“g Temp:'at“’;g:';at'“g
including the ambient maximum design pressure o actor B31. actor B31.
given for temperatures from -20 to 400 °F 400 1.00 1.00
(28 to 204 °C) for ASME B31.1 and B31.3. For (204)
temperatures above 400 °F (204°C) the maximum 500 0.95 0.95
design pressure given shall be multiplied by the (260)
temperature de-rating factor listed below. - pyes e
NOTES: (316)
1. Fitting material micro alloyed carbon steel 650 0.75 0.75
(MAS-3000) in accordance with ASTM A675 or (343)
A513.
2. Lc?kring Farbon steel pip'e.ﬁtt.ings are dgsigned Lokring offers Carbon Steel Repair Couplings which are of a“slip-over” design in
with an internal stop facilitating corrosion order to facilitate repair work. They consist of a stainless steel body with carbon
allowances. steel drive rings. Their pressure ratings are the same as those of Lokring stainless

3. See Lokring Specification FS-3000 for detailson  steel pipe fittings, and have a temperature rating of the carbon steel pipe fittings.

pressure and temperature ratings. Pressure ratings are for Lokring proprietary joint design assembled on

4. See Lokring “Corrosive Service Guidelines” for designated pipe. Lokring Technology, LLC also manufactures nonproprietary joint
specific service details. connections to design standards (e.g. SAE, NPS, 37 Flare, etc.) which are to be
5. See “Lokring Fitting Applications Guide” for considered by the piping design engineer for rating the system.
additional design and service details. The Lokring design technology is compatible with the OD and wall thickness
MATCHING PIPE: tolerance for carbon steel as outlined in BS EN 10216-2:2002 Section 8.7.4.1.
- Carbon steel pipe to ASTM A106 and A53 Ordering Information:
+ ERW carbon steel pipe to ASTM A53E and A587 Other fittings not listed in this catalog and special shapes may be available.
« Seamless carbon steel pipe to ASTM A106 and Contact your authorized Lokring distributor for more information. See
A53S www.lokring.com for a complete listing of distributors.
- Pipe shall be of high quality, fully annealed All dimensions are for reference only and are subject to change. CAD files are
construction with maximum Rockwell B scale available in most configurations upon request.

hardness of 90.
®





PRESSURE AND TEMPERATURE RATINGS
STAINLESS STEEL PIPE FITTINGS

ASME B31.1 ASME B31.3
Lokring Pipe Schedules Pipe Schedules
Stainless
Steel Pipe Lokring Pipe NPS 0 40 80 b 40 80
Fittings Size in. Pressure Rating, psi (bar)
P04 1/4 3781 5300 6000 4529 6300 8000
(261) (365) (414) (312) (434) (552)
P06 3/8 3400 4900 5750 3600 5200 6100
(234) (338) (396) (248) (359) (429)
POS 12 4030 4760 4760 4290 5060 5060
(278) (328) (328) (296) (349) (349)
P12 3/4 3170 4210 4930 3380 4470 5250
Stainless (219) (290) (340) (233) (308) (362)
Steel P16 1 3340 3680 3990 3550 3920 4240
Pipe (230) (254) (275) (245) (270) (292)
Product P20 e 2450 2700 2980 2675 2910 3170
(169) (186) (205) (184) (201) (219)
P24 112 2260 2440 2440 2410 2600 2600
(156) (168) (168) (166) (179) (179)
P32 5 1500 2200 2500 1600 2300 2700
(103) (152) (172) (110) (159) (186)
pasg 3 920 1700 1350 1150 2100 1705
(63) (117) (93) (79) (145) (118)
TEMPERATURE RATING: Temperature De-rating Table for Stainless Steel (SS) Pipe Fittings
Piping systems containing the piping assemblies - -
listed may establish design pressures up to and Te":'F’e:Zt“’e Temp:’at“"‘;?e"’a"“g Temp:'at“";ge';at'“g
including the ambient maximum design pressure ¢ actor B31.1 actor B31.
given for temperatures from -20 to 100 °F (-28 to 200 1.00 1.00
38 °C) for ASME B31.1 and B31.3. For temperatures (93)
above 200 °F (93 °C) the maximum design pressure 300 0.98 1.00
given shall be multiplied by the temperature de- (148)
rating factor listed below. o e a5
NOTES: (204)
1. Fitting material 316L stainless steel in accordance 500 0.96 0.90
with ASTM A276 or ASTM A479. (260)
2. Loknﬂng s?amles§ .stegl pipe fittings are of.a slip- . 600 0.90 0.85
over” design facilitating zero-clearance pipe repair. 315)
3. See Lokring Specification FS40 for details on
Pressure and Temperature Ratings. (gzg) 089 084
4. See Lokring “Corrosive Service Guidelines” for
specific service details. 700 0.87 0.82
5. See “Lokring Fitting Applications Guide” for 371)
additional design and service details. 750 0.86 0.81
MATCHING PIPE: (398)
+ 304/304L and 316/316L stainless steel pipe to 800 0.85 0.80
ASTM A312 (426)
- Carbon steel pipe to ASTM A106 and A53
- Seam welded (ERW) carbon steel pipe to Ordering Information:
ASZ,;AT'IL\\AS/?;ESQd Adsizésseamless carbon steel pipe Other fittings not listed in this catalog and special shapes may be available.
t? an. ) Contact your authorized Lokring distributor for more information. See
+ Pipe shall be of high quality, fully annealed www.lokring.com for a complete listing of distributors.
construction with maximum Rockwell B scale All dimensions are for reference only and are subject to change. CAD files are
hardness of 90.

available in most configurations upon request.





Nominal Pipe Size (NPS) 1 in. (25 mm)

e ®oe

Schedule 10 Schedule 40 Schedule 80 Schedule 160
(Light Wall) (Standard) (Extra Strong)

Outside Diameter, in. (mm)
1.315(33.4) 1.315(33.4)

1.315(33.4) 1.315(33.4)

Inside Diameter, in. (mm)

1.097 (27.864) 1.049 (26.65) 0.957 (24.31) 0.815 (20.7)
Wall Thickness, in. (mm)
0.109 (27.69) 1.333(3.4) 0.179 (4.6) 0.250 (6.35)

Wall Thickness = Outside Diameter — Inside Diameter

2
Pipe Schedules
Outside Nominal Wall Thickness, in.
Nominal Pipe Size Diameter
in. in. Schedule 10 Schedule 40 Schedule 80 Schedule 160
1/4 0.540 0.065 0.088 0.119 —
3/8 0.675 0.065 0.091 0.126 —_
1/2 0.840 0.083 0.109 0.147 0.188
3/4 1.050 0.083 0.113 0.154 0.219
1 1.315 0.109 0.133 0.179 0.250
11/4 1.660 0.109 0.140 0.191 0.250
11/2 1.900 0.109 0.145 0.200 0.281
2 2.375 0.109 0.154 0.218 0.344
2172 2.875 — 0.203 0.276 0.375
3 35 0.120 0.216 0.300 0.438
0.237 0.337






Coupling

]
]

B
Carbon Steel Fittings Stainless Steel Fittings
(With center stop) (Without center stop)
i Ordering Information Dimensions, in. Loktool®
ipe
Size Fitting Part Length Take-
NPS Fitting Size (Uninstalled) Out Installation
in. Material Shape PXX L E A C Tool Kit
cs -CPL- 2.88 1.05 0.40 0.38
1/4 P04 1T20/IT45
SS -CPL- 2.88 1.05 — —
cs -CPL- 3.20 1.24 0.45 0.50
3/8 P06 IT30/IT45
SS -CPL- 3.20 1.24 — —
cs -CPL- 333 1.46 047 0.63
1/2 P08 IT30/IT45
SS -CPL- 345 1.46 — —
e cs -CPL- 371 1.60 047 0.81
3/4 P12 IT30/1T45
SS -CPL- 3.88 1.63 — —
cs -CPL- 4.55 1.95 0.60 1.03
1 P16 IT45/1T60
— SS -CPL- 439 1.96 — —
cs -CPL- 5.02 229 0.59 1.38
11/4 P20 IT60
SS -CPL- 5.02 236 — —
cs -CPL- 5.44 261 0.66 1.59
11/2 P24 IT60
SS -CPL- 5.60 2.58 — —_
cs -CPL- 6.54 3.25 0.71 205
2 P32 IT60
SS -CPL- 6.14 3.10 — —
21/2 cs -CPL- P40 8.79 3.80 133 242 IT100
cs -CPL- 943 4.34 0.85 294
3 P48 IT100/IT140
SS -CPL- 9.43 4.50 — —
4 cs -CPL- P64 10.88 5.15 — — IT140

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.






Lokring fittings meet all the criteria of a welded
connection, except that no heat is required to
make the connection.

Repair/Slip Coupling

Pipe Ordering Information Dimensions, in. Loktool
Size Fitting Part Length
NPS Fitting Size (Uninstalled) Installation
in. Material Shape PXX L E Tool Kit
1/4 cs -RCPL- P04 2.88 1.05 1T20/1T45
3/8 cs -RCPL- P06 3.20 1.24 IT30/1T45
1/2 cs -RCPL- Po8 333 1.46 IT30/1T45
3/4 cs -RCPL- P12 3.7 1.60 IT30/1T45
1 cs -RCPL- P16 4.55 1.95 IT45/IT60
11/4 cs -RCPL- P20 5.02 229 IT60
11/2 cs -RCPL- P24 5.44 261 IT60
2 cs -RCPL- P32 6.54 3.25 IT60
3 cs -RCPL- P48 9.43 4.34 IT100/IT140

All dimensions are for reference only and are subject to change.

Consult your authorized Lokring distributor for details and other options.

Lokring carbon steel repair couplings are “slip-over” couplings made without an internal stop in order to
facilitate zero-clearance pipe repair work. They consist of a stainless steel body with carbon steel drivers, their
pressure ratings are the same as those of Lokring stainless steel pipe fittings, and their temperature ratings are
those of the carbon steel fittings.

®)





Reducing Coupling

Pxx

Pyy

2

Ordering Information Dimensions, in. Loktool
Pipe Part Length
Size Fitting (Unin- Take-
NPS Fitting Size stalled) Out ID Installation
in. Material Shape PXX-PYY L Exx Eyy A C Tool Kit
cs 3.75 1.46 1.05 1.09 0.38
1/2to 1/4 -RED- P08-P04 IT20/1T30/1T45
SS — — — — —
cs 3.92 1.46 1.24 1.12 0.49
1/2t0 3/8 -RED- P08-P06 IT30/IT45
SS 3.99 1.46 1.24 0.67 0.49
cs 4.29 1.60 1.46 1.25 0.63
3/4t01/2 -RED- P12-P08 IT30/IT45
SS 4.49 1.63 1.46 0.83 0.64
cs 4.90 1.95 1.46 1.50 0.63
1to1/2 -RED- P16-P08 IT30/IT45/1T60
SS 493 1.96 1.46 1.02 0.64
cs 5.10 1.95 1.60 1.50 0.81
1to3/4 -RED- P16-P12 IT30/IT45/IT60
SS 5.03 1.96 1.63 0.90 0.82
cs 5.24 229 1.60 141 0.87
11/4t03/4 -RED- P20-P12 IT30/IT45/IT60
SSs — — — — —
cs 5.92 229 1.95 1.73 1.03
11/4t01 -RED- P20-P16 IT45/1T60
SS 578 236 1.96 1.04 1.07
cs 5.94 261 1.46 212 0.63
11/2to 1/2 -RED- P24-P08 IT30/IT45/IT60
SS — — — — —
cs 6.01 261 1.60 2.00 0.81
11/2to3/4 -RED- P24-P12 IT30/IT45/IT60
SS 6.59 2.58 1.63 1.85 0.82
cs 6.24 261 1.95 1.88 1.03
11/2to1 -RED- P24-P16 IT45/1T60
N SS 6.70 258 1.96 1.70 1.07
cs 6.29 261 229 1.68 1.38
11/2to11/4 -RED- P24-P20 IT60
SS 6.22 2.58 236 1.88 1.44
cs 6.84 3.25 1.46 2.50 0.63
2to1/2 -RED- P32-P08 IT30/IT45/IT60
Ss — — — — —
cs 6.78 3.25 1.60 225 0.81
2to3/4 -RED- P32-P12 IT30/IT45/IT60
SS — — — — —
cs 7.15 3.25 1.95 225 1.03
2to1 -RED- P32-P16 IT45/IT60
SS 7.28 3.10 1.96 2.07 1.05
cs 7.36 3.25 229 223 1.38
2to11/4 -RED- P32-P20 IT60
SS 7.38 3.10 236 1.77 1.44
cs 7.31 3.25 261 2.01 1.59
2to11/2 -RED- P32-P24 IT60
SS 7.1 3.10 258 1.24 1.65
cs 10.91 434 1.46 5.20 0.63
3t01/2 _RED- P48-PO8 IT30/IT45/IT100/
SS — — — — _ IT140
(3 11.68 434 1.95 5.42 0.96
3to1 _RED- P48-P16 IT45/IT60/IT100/
ss 11.28 450 1.96 450 1.05 IT140
cs 12.05 4.34 261 537 1.51
3to11/2 -RED- P48-P24 IT60/IT100
SS — — — — —
cs 12.59 4.34 3.25 539 1.94
3to2 -RED- P48-P32 IT60/IT100/IT140
SS 12.39 4.50 3.10 461 207

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.
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Ordering Information Dimensions, in. Loktool
Pipe Fit- Part Length
Size Fitting ting (Unin- Take-
NPS Mate- Size stalled) Out Installation
in. rial Shape PXX L E A Tool Kit
cs 1.96 1.46 0.53
1/2 -CAP- P08 IT30/IT45
SS 257 1.46 0.85
cs 2.16 1.60 0.55
3/4 -CAP- P12 IT30/IT45
SS 2.85 1.63 091
cs 270 1.95 0.73
1 -CAP- P16 IT45/IT60
SS 3.24 1.96 1.04
cs 447 229 225
11/4 -CAP- P20 IT60
SS 3.65 236 111 .
cs 3.21 261 0.82
11/2 -CAP- P24 IT60
SS 4.02 2.58 1.22
cs 5.25 3.25 234
2 -CAP- P32 IT60
SS 436 3.10 1.29
cs 7.34 4.34 3.05
3 -CAP- P48 IT100/IT140
SS 7.34 4.50 263

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

ASME Flange Adapter

{5
Class 150 A
I
Pipe Ordering Information Dimensions, in. Loktool
Size Fitting Part Length Take-
NPS Fitting Size (Uninstalled) Out Installation
in. Material Shape PXX L E A Tool Kit
cs 3.96 1.46 253
1/2 -FLNG150- P08 IT30/1T45
Ss 3.95 1.46 223
cs 433 1.60 2.72
3/4 -FLNG150- P12 IT30/1T45
SS 4.37 1.63 244
cs 493 1.95 296
1 -FLNG150- P16 IT45/IT60
Ss 4.76 1.96 257
cs 522 229 3.00
11/4 -FLNG150- P20 IT60
SS 5.16 236 267
cs 5.64 261 3.26
11/2 -FLNG150- P24 IT60
SS 5.67 2.58 287
cs 6.25 3.25 334
2 -FLNG150- P32 IT60
SS 6.03 3.10 298
cs 8.09 4.34 3.80
3 -FLNG150- P48 IT100/IT140
SS 8.40 4.50 3.68
4 cs -FLNG150- P64 9.52 5.15 4.06 IT140

Note: Class 150 dimensions shown. All dimensions are for reference only and are subject to change.

Lokring flange fittings in flange class 300, 600, 900, and 1500 are also available. Replace 150 in Ordering Information Shape with
desired class to specify part.

Consult your authorized Lokring distributor for details and other options.





ASME Flange Adapter

Class 300
1
Ordering Information Dimensions, in. Loktool

Pipe Part Length

Size Fitting (Unin- Take-

NPS Fitting Size stalled) Out Installation
in. Material Shape PXX L E A Tool Kit
12 < FLNG300 P08 Sl 0 27 IT30/IT45

el ss 413 146 241
cs 4.60 1.60 298
3/4 -FLNG300- P12 IT30/IT45
SS 4.57 1.63 263
cs 5.19 1.95 3.21
1 -FLNG300- P16 IT45/IT60
SS 5.01 1.96 2.82
cs 553 229 3.31
11/4 -FLNG300- P20 IT60
SS 5.53 236 298
cs 5.90 261 3.50
11/2 -FLNG300- P24 IT60
SS 592 258 295
cs 6.50 3.25 3.59
2 -FLNG300- P32 IT60
SS 6.53 3.25 3.25
cs 8.46 4.34 417
3 -FLNG300- P48 IT100/IT140
SS 8.40 4.50 3.66
4 cs -FLNG300- P64 9.90 5.15 4.44 IT140

Note: Class 300 dimensions shown. All dimensions are for reference only and are subject to change.

Lokring flange fittings in ASME class 150, 600, 900, and 1500 are also available. Replace 300 in Ordering Information Shape
with desired class to specify part.

Consult your authorized Lokring distributor for details and other options.

90° Elbow

Long radius

r
| |

Pipe Ordering Information Dimensions, in. Loktool
Size Fitting Part Length Take-
NPS Fitting Size (Uninstalled) Out Installation
in. Material Shape PXX L E A Tool Kit
cs 431 1.46 2.15
1/2 -EL90- P08 IT30/1T45
SS 431 1.46 215
cs 4.20 1.60 1.79
3/4 -EL90- P12 IT30/IT45
SS 463 1.63 1.88
cs 522 1.95 227
1 -EL90- P16 IT45/IT60
SS 5.05 1.96 1.88
cs 5.99 229 263
11/4 -EL90- P20 IT60
SS 6.02 2.36 230
cs 6.76 261 3.07
11/2 -EL90- P24 IT60
SS 6.77 2.58 2.68
cs 838 3.25 3.84
2 -EL90- P32 IT60
SS 8.10 3.10 3.48
cs 12.01 434 5.55
3 -EL90- P48 IT100/IT140
SS 12.09 4.50 513
4 cs -EL90- P64 15.28 5.15 7.06 IT140

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.
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90° Elbow

—A
Short radius
j
ki
Ordering Information Dimensions, in. Loktool
Pipe Part Length
Size Fitting (Unin- Take-
NPS Fitting Size stalled) Out Installation
in. Material Shape PXX L E A Tool Kit
cs — — —
1/4 -EL90SR- P04 IT20/1T45
SS 3.11 1.05 1.15
cs — — —
3/8 -EL90SR- P06 IT30/IT45
SS 3.37 1.24 1.15
cs 3.78 1.46 1.62
1/2 -EL90SR- P08 IT30/IT45
SS 3.78 1.46 1.62
cs 3.96 1.60 1.54
3/4 -EL90SR- P12 IT30/1T45
SS 3.96 1.60 1.54

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

45° Elbow

P L1
Pipe Ordering Information Dimensions, in. Loktool
Size Fitting Part Length Part Length Take-
NPS Fitting Size (Uni lled) | (Uni lled) Out Installation
in. Material Shape PXX L1 L2 E A Tool Kit
cs — — — —
1/4 -EL45- P04 IT20
Ss 2.62 4.55 1.05 1.02
cs — — — — —
3/8 -EL45- P06 IT30/IT45
SS 2.85 477 1.24 0.95
cs 3.15 513 1.46 1.28
1/2 -EL45- P08 IT30/IT45
SS 3.14 5.11 1.46 0.98
cs 349 5.72 1.60 141
3/4 -EL45- P12 IT30/IT45
SS 3.54 5.80 1.63 0.82
cs 4.23 6.84 1.95 1.61
1 -EL45- P16 IT45/IT60
SS 4.10 6.57 1.96 1.25
cs 4.73 7.56 229 1.75
1-1/4 -EL45- P20 IT60
SS 4.80 7.58 2.36 142
cs 5.28 831 261 1.94
1-1/2 -EL45- P24 IT60
Ss 5.26 8.33 2.58 1.56
cs 6.39 9.89 3.25 221
2 -EL45- P32 IT60
SS 6.08 9.41 3.10 1.86
cs 8.82 14.14 434 3.20
3 -EL45- P4s8 IT100/IT140
SS 8.97 14.06 4.50 263

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.





Ordering Information Dimensions, in. Loktool
Size Fitting Part Length Part Length Take-
NPS Fitting Size (Uni lled) (Unii lled) Out Installation
in. Material Shape PXX L1 L2 E A Tool Kit
cs — — — —
1/4 -TEE- P04 IT20
SS 5.07 3.06 1.05 1.10
cs — — — —
3/8 -TEE- P06 IT30/IT45
SS 5.39 332 1.24 1.10
cs 6.17 3.81 1.46 1.65
1/2 -TEE- P08 IT30/IT45
SS 5.69 3.58 1.46 113
cs 6.80 4.20 1.60 1.78
3/4 -TEE- P12 IT30/IT45
SS 6.41 4.02 1.63 1.26
cs 8.48 5.22 1.95 227
1 -TEE- P16 IT45/IT60
SS 8.15 5.05 1.96 1.88
cs 9.69 5.99 229 2.63
- | 11/4 -TEE- P20 IT60
SS 9.69 6.02 2.36 230
cs 10.91 6.76 261 3.07
11/2 -TEE- P24 IT60
SS 10.96 6.77 2.58 2,68
cs 1251 7.88 3.25 334
2 -TEE- P32 IT60
SS 12.10 7.60 3.10 298
cs 17.43 10.88 434 443
3 -TEE- P48 IT100/IT140
SS 17.43 10.96 4.50 4.00
4 cs -TEE- P64 21.28 13.40 5.15 5.18 IT140

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.





Reducing Branch Tee

Pxx ‘_A_.‘ Pxx

X —-

'T_ 1~ I I E X
B - |
l L2
LEYY"
o Ordering Information Dimensions, in. Loktool
ipe
Size Fitting Part Length Part Length Take- Take-
NPS Fitting Size (Uni lled) (Uni lled) Out Out Installation
in. Material Shape PXX-PYY L1 L2 Exx Eyy A B Tool Kit
cs — — — — — —
1{5:0 -RTEE- P08-P04 IT20/IT30/IT45
SS 5.69 334 1.46 1.05 113 117
cs — — — — — —
12t -RTEE- | P08-P06 T30/T45
SS 5.69 343 1.46 1.24 113 1.10
cs — — — — — —
3’1‘;‘:° -RTEE- | P12-P04 IT20/T30/1T45
SS 6.41 3.53 1.63 1.05 1.26 1.28 —
3/4to cs 6.32 4.25 1.60 1.46 1.54 2.01
12 -RTEE- P12-P08 IT30/IT45
SS 6.41 3.83 1.63 1.46 1.26 133
cs — — — — — —
1to1/4 -RTEE- P16-P04 IT20/1T45/1T60
SS 8.15 5.06 1.96 1.05 1.88 2.64
cs 8.49 4.55 1.95 1.46 227 215
1to1/2 -RTEE- P16-P08 IT30/1T45/IT60
SS 8.15 4.83 1.96 1.46 1.88 213
cs 849 4.75 1.95 1.60 2.27 2.16
1to3/4 -RTEE- P16-P12 IT30/IT45/IT60
SS 8.15 4.94 1.96 1.63 1.88 2.02
11/4t0
3/4 cs -RTEE- P20-P12 9.70 5.80 229 1.60 263 3.04 IT30/IT45/IT60 —
cs 9.70 5.84 229 1.95 263 272
11/4t01 -RTEE- P20-P16 IT45/1T60
SS 9.69 5.87 236 1.96 2.30 2.50
11/2to cs 10.91 5.63 261 1.46 3.07 290
12 -RTEE- P24-P08 IT30/IT45/IT60
SS 10.96 5.90 2.58 1.46 2.68 2.88
11/2to cs 10.91 5.83 261 1.60 3.07 291
34 -RTEE- P24-P12 IT30/IT45/IT60
SS 10.96 6.00 2.58 1.63 2.68 277
cs 10.91 6.30 261 1.95 3.07 3.02
11/2to1 -RTEE- P24-P16 IT45/1T60
SS 10.96 6.12 2.58 1.96 2.68 2.63
cs 10.91 6.72 261 229 3.07 3.20
1 11 {|2/4t° -RTEE- P24-P20 IT60
SS 10.96 6.53 258 236 2.68 2.70

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.





Reducing Branch Tee
(Continued)

Pxx ‘—AA-I Pxx

X —

Ordering Information Dimensions, in. Loktool
Pipe Fitting PartLength | PartLength
Size Size (Unin- (Unin- Take- Take-
NPS Fitting PXX- stalled) stalled) Out Out Installation
in. Material Shape PYY L1 L2 Exx Eyy A B Tool Kit
cs 12,51 5.70 3.25 1.46 334 2,65
2to1/2 -RTEE- P32-P08 IT30/IT45/IT60
SS 12.10 5.90 3.10 1.46 298 263
cs 12551 5.90 3.25 1.60 334 2.66
2to3/4 -RTEE- P32-P12 IT30/IT45/IT60
SS 12.10 6.01 3.10 1.63 298 252
cs 12,51 6.37 3.25 1.95 3.34 277
2to 1 -RTEE- P32-P16 IT45/IT60
SS 12.10 6.12 3.10 1.96 298 238
2to cs 12.51 717 3.25 229 3.34 333
-RTEE- P32-P20 IT60
11/4
< SS — — — — — —
2to cs 12,51 7.21 3.25 261 3.34 3.20
112 -RTEE- P32-P24 IT60
o SS 12.10 7.61 3.10 2.58 2.98 3.26
& - — — - - - IT30/IT45/IT100/
3to1/2 -RTEE- P48-P08 1T140
SS 17.43 7.23 4.50 1.46 4.00 3.26
— cs 17.28 7.18 4.34 1.60 435 3.39
3to3/4 -RTEE- P48-P12 IT30/II'I1'_A11i/0IT1 wy
SS 17.43 7.34 4.50 1.63 4.00 3.15
cs 17.28 7.64 434 1.95 435 3.50
3to1 -RTEE- P48-P16 IT45/II'I1'_?%)IT1 o
SS 17.43 7.45 4.50 1.96 4.00 3.00
3to cs 17.43 8.21 434 229 435 3.83
-RTEE- P48-P20 IT60/IT100/IT140
11/4 ss _ _ _ _ _ _
3to cs 17.28 8.32 4.34 261 435 3.75
112 -RTEE- P48-P24 IT60/1T100/IT140
SS 17.43 8.36 4.50 2.58 4.00 3.31
cs 17.28 8.86 4.34 3.25 435 3.78
3to2 -RTEE- P48-P32 IT60/1T100/IT140
SS 17.43 8.80 4.50 3.10 4.00 3.48

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.





Male Adapter
(NPT)

gy
|||_|,u,u.||l!.!

Ordering Information Dimensions, in. Loktool
Pipe Fitting Across
Size Size Part Length Take- Wrench
NPS Fitting PXX- (Uninstalled) Out Flats Installation
in. Material Shape YYMPT L E A F Thread Tool Kit
cs 271 1.05 1.47 0.88
1/4 -ADPT- P04-1/4 MPT 1/4-18 1T20/IT45
SS 2.89 1.05 145 0.63
cs — — — —
3/8 -ADPT- P06-3/8 MPT 3/8-18 IT30/IT45
SS 317 1.24 1.58 0.75
cs 3.12 1.46 1.69 1.13
1/2 -ADPT- P08-1/2 MPT 1/2-14 IT30/IT45
SS 3.18 1.46 1.46 0.94
cs 3.45 1.60 1.83 1.38
3/4 -ADPT- P12-3/4 MPT 3/4-14 IT30/IT45
SS 3.89 1.63 1.95 1.12
cs 434 1.95 236 1.63
1 -ADPT- P16-1 MPT 1-11.5 IT45/IT60
SS 4.46 1.96 226 137 =
cs 492 229 2.70 1.69
11/4 -ADPT- P20-1 1/4 MPT 1-1/4-11.5 IT60
SS 491 236 237 1.75
cs 4.83 261 245 213
11/2 -ADPT- P24-11/2 MPT =211 IT60
SS 533 2.58 253 2.00
cs 543 3.25 251 250
2 -ADPT- P32-2 MPT 2-115 IT60
SS 5.69 3.10 262 238
cs 7.58 434 3.29 3.50
3 -ADPT- P48-3 MPT 3-8 IT100/IT140
SS — — — —

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.





Female Adapter

| |
|
|H ‘J Il I. E
J| \ \v| IO,
MM | |
Ly
o Ordering Information Dimensions, in. Loktool
ipe
Size Fitting Part Length Take- Across Wrench
NPS Fitting Size (Uninstalled) Out Flats Installation
in. Material Shape PXX-YYFPT L E A F Thread Tool Kit
cs — — — —
1/4 -ADPT- P04-1/4 FPT 1/4-18 IT20/IT45
SS 2.20 1.05 0.60 0.69
cs 235 1.24 0.98 1.13
3/8 -ADPT- P06-3/8 FPT 3/8-18 IT30/IT45
SS 2.50 1.24 0.90 0.94
cs 241 1.46 0.98 113
1/2 -ADPT- P08-1/2 FPT 1/2-14 IT30/IT45
SS 251 1.46 0.78 113
cs 3.59 1.60 1.97 =
3/4 -ADPT- P12-3/4 FPT 3/4-14 IT30/IT45
SS 274 1.63 0.80 1.31
cs 435 1.95 238 1.69
1 -ADPT- P16-1 FPT 1-11.5 IT45/IT60
el SS 3n 1.96 0.91 1.50
cs 3.96 2.29 1.75 N/A
11/4 -ADPT- P20-1 1/4 FPT 1-1/4-11.5 IT60
SS 3.48 2.36 0.93 1.88
cs 4.20 2.61 1.81 N/A
11/2 -ADPT- P24-1 1/2 FPT 1-1/2-11.5 IT60
SS 3.73 2.58 0.93 2.06
cs 481 3.25 1.89 N/A
2 -ADPT- P32-2 FPT 2-11.5 IT60
SS — — — —

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.





Male Adapter

(37° Flare Straight Thread)A

Carbon steel 3 in. installation at fuel fill station.

o Ordering Information Dimensions, in. Loktool
ipe
Size Fitting Part Length Take- Across Wrench
NPS Fitting Size (Uninstalled) Out Flats Installation
in. Material Shape PXX-37FYY L E A F Thread Tool Kit
cs 3.27 1.46 1.84 0.81
1/2 -ADPT- P08-37F08 3/4-16 UNF IT20/1T45
SS 3.08 1.46 1.36 113
cs 3.95 1.60 233 113
3/4 -ADPT- P12-37F12 11/16-12 UNF IT30/1T45
SS 3.54 1.63 1.60 113
cs 461 1.95 263 1.38
1 -ADPT- P16-37F16 15/16-12 UNF IT45/IT60
SS 3.84 1.96 1.64 1.38
cs 4,94 229 272 1.68
11/4 -ADPT- P20-37F20 15/8-12 UNF IT60
SS 4.23 236 1.68 1.68
cs 572 261 3.32 2.00
11/2 -ADPT- P24-37F24 17/8-12 UNF IT60
SS 534 2.58 2.54 2.00
cs 6.50 3.25 3.58 2.63
2 -ADPT- P32-37F32 21/2-12 UNF IT60
SS 6.52 3.25 3.25 2.63

All dimensions are for reference only and are subject to change.

Consult your authorized Lokring distributor for details and other options.

©

A.Threaded end conforms to SAE J514 (37° flare).






Female Adapter
(SAE Straight Thread)A

- Ordering Information Dimensions, in. Loktool
ipe
Size Fitting Part Length Take- Across Wrench
NPS Fitting Size (Uninstalled) Out Flats Installation
in. Material Shape PXX-YYSAE L E A F Thread Tool Kit
cs 243 1.46 1.00 1.06
1/2 -ADPT- P08-0.50SAE 3/4-16 UNF IT30/1T45
Ss 254 1.46 0.82 1.06
cs 3.00 1.60 1.38 1.44
3/4 -ADPT- P12-0.75SAE 11/16-12 UNF IT30/1T45
SS 3.12 1.63 1.18 1.44
cs 3.48 1.95 1.50 1.63
1 -ADPT- P16-1.00SAE 15/16-12 UNF IT45/1T60
SS 3.40 1.96 1.20 1.63
cs 3.72 2,29 1.50 2.00
11/4 -ADPT- P20-1.25SAE 15/8-12 UNF IT60
SS 372 236 1.17 2.00
cs 4.02 261 1.63 225
1/2 -ADPT- P24-1.50SAE 17/8-12 UNF IT60
SS 417 2.58 137 225
cs 593 3.25 3.00 3.00
2 -ADPT- P32-2.00SAE 21/2-12 UNF IT60
Ss 571 3.10 2.64 3.00

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.
A.Threaded end conforms to SAE J1926/1 (O-ring straight thread adapter).
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The quality of a Lokring connection has been
recognized by the California Air Resources Board
(CARB). CARB, through their equipment and process
pre-certification program has granted Lokring pre-
certification status through executive order.

The California Air Resources Board through their
evaluation program has given Lokring equivalent to
WELDED status.

— AIRRESOURCES BOARD

@— California Environmental Protection Agency

Socket Weld

Adapter
| |
1=
o Ordering Information Dimensions, in. Loktool
ipe
Size Fitting Part Length Take- Take-
NPS Fitting Size (Uninstalled) Out Out Installation
in. Material Shape PXX-YYNPS L E A B Tool Kit
cs 271 1.24 1.34 1.00
3/8 -ADPT- P06-3/8 NPS IT30/1T45
SS 294 1.24 1.34 1.00
cs 2.83 1.46 1.40 1.00
1/2 -ADPT- P08-1/2 NPS IT30/1T45
SS 3.12 1.46 1.40 1.00
cs 3.08 1.60 1.46 1.00
3/4 -ADPT- P12-3/4 NPS IT30/1T45
SS 3.40 1.63 1.46 1.00
cs 3.50 1.95 1.52 1.00
1 -ADPT- P16-1 NPS IT45/IT60
SS 372 1.96 1.52 1.00
cs 3.81 229 1.59 1.00
11/4 -ADPT- P20-1 1/4 NPS IT60
SS 4.14 236 1.59 1.00
cs 4.04 261 1.65 1.00
11/2 -ADPT- P24-11/2NPS IT60
SS 4.45 2.58 1.65 1.00
cs 4.62 3.25 1.70 1.00
2 -ADPT- P32-2NPS IT60
SS 4.74 3.10 1.67 1.02

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.





Adapter

SAE61 Solid Flange

-

o Ordering Information Dimensions, in. Loktool
ipe
Size Fitting Part Length Take-
NPS Fitting Size (Uninstalled) Out Installation
in. Material Shape PXX L E A Tool Kit
cs 3.14 1.46 1.72
1/2 -SAE61SLD - P08 IT30/1T45
SS 3.13 1.46 141
cs 333 1.60 1.72
3/4 -SAE61SLD - P12 IT30/1T45
SS 3.38 1.63 1.44
cs 4.12 1.95 2.14
1 -SAE61SLD - P16
ss 3.82 1.96 163 MASED
cs 442 229 2.19
11/4 -SAE61SLD - P20 IT60
SS 441 236 1.86
cs 5.08 261 2.68
11/2 -SAE61SLD - P24 IT60
SS 4.98 2.58 218
cs 575 3.25 284
2 -SAE61SLD - P32 IT60
SS 555 3.10 248
cs 7.66 434 337
3 -SAE61SLD - P48 IT100/IT140
SS 8.09 4.50 3.38

All dimensions are for reference only and are subject to change.

Non Lokring end conforms to SAE J518 code 61 solid (tapped holes). Kit packaged separately.
Consult your authorized Lokring distributor for details and other available options.

SAE61 Split Flange

SN

Adapter
E
Ordering Information Dimensions, in. Loktool
Pipe
Size Fitting Part Length Take-
NPS Fitting Size (Uninstalled) Out Installation
in Material Shape PXX L E A Tool Kit
cs 3.71 1.46 228
1/2 -SAEG61KIT - P08 IT30/1T45
SS 3.77 1.46 2.05
cs 373 1.60 2.1
3/4 -SAE61KIT - P12 IT30/1T45
SS 3.78 1.63 1.84
cs 4.23 1.95 225
1 - SAE61KIT - P16 IT45/IT60
SS 4.02 1.96 1.83
cs 4.62 229 24 IT60
11/4 - SAE61KIT - P20
SS 4.62 2.36 2.08 IT60
cs 4.94 261 254
11/2 - SAE61KIT - P24 IT60
SS 4.89 2.58 2.09
2 cs -SAE61KIT - P32 5.40 3.25 248 IT60
3 cs -SAE61KIT - P48 7.19 434 291 IT100/IT140

All dimensions are for reference only and are subject to change.

Non Lokring end conforms to SAE J518 code 61 split (tapped holes). Kit packaged separately.

Consult your authorized Lokring distributor for details and other available options.






OTHER PRODUCTS
OFFERED

In addition to the fittings listed in this catalog, Lokring offers, as standard,
additional stainless steel (SS) pipe fittings including:

« Metric fittings

- SAE fittings

+ Double containment couplings

- Pipe to tube, tube to pipe adapters
- Male and female pipe thread connectors
« Socket weld connectors

- Tube and pipe stub connectors

- Ferrule type tube fitting connectors
« ASME flange connectors

« CIP connectors

+ 45° tees

« Unions, union threads, union tails

Specials may exist and can be created to your specifications. Contact your
authorized Lokring distributor for details.

- Brass medical gas fittings for ASTM B88 (drawn) and B819
copper tube

« Bulkhead penetrators for pipe and tube

- Carbon steel (MAS-3000) pipe fittings

+ Marine 90/10 copper nickel (CN-200) pipe fittings

+ Marine 70/30 copper nickel (CN-700) pipe and tube fittings

+ Marine 70/30 copper nickel (CN-3300) tube fittings

» Marine stainless steel (55-3300) pipe fittings

» Marine stainless steel (SS-3300) tube fittings

- Railroad carbon steel (RR) pipe fittings

- Stainless steel (S540) pipe fittings

+ 4130 alloy steel (LTCS-333) pipe fittings

ADDITIONAL
FITTING LINES

« Lokring tools come in several sizes to accommodate fittings of
different sizes.

- To install a Lokring fitting, a Loktool tool head with inserts,
multipurpose gage, hydraulic pump, and hydraulic hose are needed.

Tools, inserts and gages come packaged either as:

- Individual tool kits designed for installing one size of fittings only
(ITK Series)

OR

« Multiple purpose tool kits designed for installing multiple size
fittings with one tool (MTK Series).

Contact your authorized Lokring distributor for ordering details.

©74|





HYDRAULIC
PUMPS

« All Loktool system components (installation tool, hose, pump, hydraulic
couplers) are rated at 10,000 psi (689 bar) max operating pressure.

« Any pumps or hoses can be used with any Lokring installation tools.

Fast, Simple, Portable Installation - 1/4 to 4 in.
Pipe Connections fully made in minutes!!

- Manual Pump (Kit Part Number 9080050):
Manually operated, designed for low-volume
installations (or emergency repairs) where
there is limited or no access to electricity or
compressed air, or for atmospheres which need
to be fire-safe.

- Manual Hand Pump (Part Number 8080032):
Manually operated, designed for low-volume
installations where space is critical. No
electricity or compressed air is needed.

- Pneumatic Pump (Kit Part Number 9080189):
Foot-operated, lightweight, pneumatic
pump operates off shop air (80 psi [5.6 bar]
minimum). Fast and suitable for installation of
Lokring fittings in atmospheres which need to
be fire-safe.

« Electric Pump (Kit Part Number 9080184):
120 V(ac) foot-operated, high-speed pump,
best selection for high volume installations of
larger size fittings.

- Hydraulic Hose Assembly
(Part Number 9080111):
15 ft. hose for all fitting sizes, pumps, and tool
heads. Two or more hoses can be connected
together to form longer lengths.






HOW TO SELECT
TOOLING

The shaded cells show which size
tool can install which size fitting.

Fitting Size, in. Specify the fitting size and material
Tool 3/8 12 3/4 1 11/4 1172 2 2172 3 4 along with which tool size is
desired in order to receive the
proper setup for installing Lokring
fittings.

Tool rentals available through your
authorized Lokring distributor.

TOOLING
DIMENSIONS

- L
IT100 Tool IT20/1T30/1T40/1T50/1T60 TOOLS

Carbon and Stainless Steel Pipe Fittings
Dimensions, in.
Aint Ain: Spacing
Spacing Center to Center,
Tool Tool Tool Center to with fittings adjacent
Pipe Size Pipe Loktool Width Length Height Center to each other

(Fitting Size) oD Size w L H N N1
1/4 NPS (P04) 0.540 IT20 236 5.00 4.95 1.58 1.83
3/8 NPS (P06) 0.675 IT30 2.66 6.45 5.72 1.80 2.08
3/8 NPS (P06) 0.675 IT45 391 6.38 6.66 243 2.70
3/8 NPS (P06) 0.675 IT50 4.21 7.29 7.08 258 285
1/2 NPS (P08) 0.840 IT30 2.66 6.45 572 1.88 2.19
1/2 NPS (P08) 0.840 IT45 3.91 6.38 6.66 251 281
1/2 NPS (P08) 0.840 IT50 4.21 7.29 7.08 2.66 2.96
3/4NPS (P12) 1.050 IT30 2.66 6.45 5.72 1.99 227
3/4NPS (P12) 1.050 IT45 391 6.38 6.66 2.61 2.90
3/4NPS (P12) 1.050 IT50 4.21 7.29 7.08 276 3.05
1NPS (P16) 1.315 IT45 391 6.38 6.66 275 3.06
1NPS (P16) 1315 IT50 4.21 7.29 7.08 290 3.21
1NPS (P16) 1.315 IT60 5.01 8.59 7.59 3.30 3.61
11/4 NPS (P20) 1.660 IT50 4.21 7.29 7.08 3.07 341
11/4 NPS (P20) 1.660 IT60 5.01 8.59 7.59 347 3.81
11/2 NPS (P24)A 1.900 IT50 4.21 7.29 7.08 3.19 3.52
11/2NPS (P24) 1.900 IT60 5.01 8.59 7.59 3.59 3.94
2 NPS (P32) 2375 IT60 5.01 8.59 7.59 3.83 4.26
2 1/2 NPS (P40)B 2.875 IT100 10.18 16.00 12.75 6.67 712
3 NPS (P48) 3.500 IT100 10.18 16.00 12.75 6.98 7.47
4 NPS (P64)8 4.500 IT140 11.70 15.00 10.66 9.00 9.50

L and H dimensions include quick-connect. A. Stainless steel SS fittings only. B. Carbon steel CS fittings only.

(© ®





INSTALLATION
INSTRUCTIONS

INSTALLATION PROCEDURE
Note: Refer to Lokring procedure LP-105 for detailed installation instructions.

STEP 1: Cut pipe/tube to within 5° of square. Sand
the Sealing Zone with 120 grit aluminum oxide
abrasive cloth in circumferential direction to clean
surface and remove longitudinal scratches, flat
spots, paint, lacquer or other mill finishes, corrosion,
grease, sand, and grit. If deep scratches, pits or other
surface incongruities persist; use of 60 grit aluminum
oxide abrasive cloth followed by 120 grit cloth is
recommended. !

STEP 2: Using Multipurpose Gage, verify that pipe OD

is correctly sized, and mark pipe ends as shown.
(Not oversized or undersized to ASTM pipe specifications)

Special Note: A thin coat of Loctite® 567™ PST thread sealant with PTFE may

be applied as an aid to seal where pipe surface is poor, and is suggested in
applications where the pipe wall thickness to OD ratio is less than 0.07. The
sealant should be applied from the end of the pipe up to the first inspection mark.

Forward Install

Driver

%

| —> |
® Start ©
. .
. .
o o

- Pre installed

Driver

— |
® Finish :

- Installed .

STEP 3: Select and assemble required Loktool. In-
spect and cycle tool to assure proper function.

STEP 4: Position fitting on “INSTALL" mark, fully en-

gage and actuate tool.

.. Install mark

Reverse Install

Driver

- Pre installed

¢ Start ©
. .

*“'

Driver

— |

« Installed * Finish ®

Tool colors used for indication purposes only.

) A\l Al





STEP 5: Carry out visual checks below to verify
successful installation.

2 | LoktoolJaw | IT45-JAW-CST-MACH | 3080036 1- Fitting body protrudes from
- - underneath swage ring

1”NPS PIPE

Description?

A. Descriptions listed are specific to IT45 tool only. Contact your authorized
distributor for information on other tools.

“ 3-Driver is in contact
2- INSPECT mark partially with flange
covered
(Small gap is acceptable)

R —

-T
(] ]

Other parts not listed in this catalog may be available. As well, some parts listed here may be subject to
availability at time of order. Consult your authorized Lokring distributor for details.

To Order

Contact your Lokring distributor for more information. See www.lokring.com for a complete listing of
distributors

Dimensions
All dimensions are reference only and subject to change.

CAD Templates

CAD files AutoCAD-DWG, AutoCAD-DXF and Intergraph PDS are available in 2D and 3D for most configurations.
Contact your authorized Lokring distributor for details or see www.lokring.com.

Warranty Information

Lokring and its authorized distributors warrant to the purchaser of Lokring components from them that these
components shall be free from defects in material and workmanship under normal use and service for the life of
the product.

The purchaser’s remedies shall be limited to replacement of any Lokring components that fail through a defect
in material or workmanship.

IN NO EVENT SHALL LOKRING, OR ITS AUTHORIZED DISTRIBUTORS, BE LIABLE FOR ANY OTHER
DAMAGES (WHETHER DIRECT, INDIRECT, FORESEEABLE, CONSEQUENTIAL,OR INCIDENTAL)
SUFFERED BY THE PURCHASER OR ANYONE ELSE ARISING OUT OF THE USE OF LOKRING
PRODUCTS. THIS EXPRESS WARRANTY DISCLAIMS ALL OTHER WARRANTIES, GUARANTEES,
AND REPRESENTATIONS, EXPRESS OR IMPLIED.

Safe Selection

System design and system safety are the ultimate responsibilities of the end-user. Consideration to system
function, compatibility, product ratings, as well as other factors, must be given to ensure proper product
selection and function. All information in this catalog has been compiled with regard to accuracy; however, the
most up-to-date information should be verified before use of the product. Lokring reserves the right to change
product dimensions, ratings, or other information.

©74|
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Couplings 90° Elhows
Pg.17 Py.13
Reducers 45° Elhows
Py.8 Py.14
Caps Tees

Py.9 Py.15
Male Connectors Reducing Branch Tees
Pg.10 Py.16
Male Connectors Dron T

(37° Flare Straight Thread) P"’:'T ees
Pg.M 9.
Female SAE

Connectors

Py.12

WHEN YOU NEED A BETTER CONNECTION®






Lokring Stainless Steel Tube Fittings
Lokring stainless steel tube fittings are qualified
to the requirements of the ASME B31 pressure
piping codes for pressure and fatigue design, and
materials of construction. Extensive mechanical
and environmental testing has demonstrated the
sealing integrity of the Lokring connection in a
wide range of applications. Lokring fittings are
typically used where fire-safe conditions must be
maintained.

NO WELDS, NO FLANGES
NO THREADS, NO LEAKS!

By eliminating welding, many overhead costs relating to safety, personnel, equipment and
supplies, inspection, rework, and monitoring can be eliminated or substantially reduced.

Some examples of reduced costs are:

« Obtain fire permit for hot work

« Erect scaffolding and provide ventilation

«“Sniff” area, gas free, and weather protect

« Blank flanges and nozzles

« Establish fire watch

« Build fire box or tarps

« Drain, flush, and dry lines

« Cranes, welders, grinders, and small tools

« Weld consumables (purge gas and filler rod)

- Workers' compensation, insurance, and benefits

+ Weld X-ray or other NDT

« Rework of damaged or misaligned spools

« System soak, flush, or passivation; HAZMAT
disposal

« Maintain and monitor flanges for leakage

In addition, scarce ASME-certified welders are freed

up for large-bore pipe or pressure vessel welding.

- By choosing Lokring, the combination
~ of greater productivity and lower man-

1 hour rat?s can translate into Slgnlﬁcant “With a (socket) weld, you have to use gamma radiation to
1 cost savings. check for cracks on both welds. It takes 6 1/2 hours to NDT

Lokring tube solutions can be found in many applications,
including the Astute Class Attack Submarine.

on that sleeve, during which time nobody can work in that
unit” Using Lokring fittings resulted in a 72 % increase in
overall up-time. - Senior Production Engineer

© 2019 LOKRING TEGHNOLOGY LL





ELASTIC STRAIN PRELOAD
ESP® TECHNOLOGY

Fitting Body Inboard Seal Main Seal
- Plastically swaged onto ~ + First sealing ring - Middle sealing ring(s)
tube OD in order to « Creates permanent, - Additional sealing and
Anti-Torsion Seal(s) create permanent 360° helium leaktight seal on leak prevention
(where equipped) seal the tube
- Prevents tube from
rotating Driver movement
\ during installation

R

Outboard Seal

« Outermost sealing ring

- Additional sealing and
leak prevention

|'|-_‘.

1

Uninstalled
- Driver not yet pushed
over fitting body
Tool Flange
- Installation tool grabs
onto this to install the
fitting

Installed
- Driver pushed over Driver
fitting body « Creates an elastic
strain preload or
springloadonthe 1 pe
body

The leak-free seal is the result of Lokring ESP installation where the axial movement of the
Lokring driver over the body swages the body onto the tube’s surface. This compresses the
tube wall first elastically and then plastically.

The tube wall resists this swaging action, generating high unit compressive loads at the
contact points between narrow sealing lands inside the fitting body and the tube surface.

These contact stresses are sufficiently high to plastically yield the tube surface under the
sealing lands, forming a 360° circumferential, permanent, metal-to-metal seal between the
tube and fitting body.

The driver, which experiences a small increase in diameter (elastic strain) during installation,
exerts an elastic, radial preload on the metallic seals for the life of the connection, which is
called Elastic Strain Preload (ESP).

WHEN YOU NEED A BETTER CONNECTION






Through its patented elastic
strain preload ESP design,
the Lokring fitting is spring
loaded. This allows the
fitting to compensate for the
varying system application
conditions for the entire life
of the connection.

« Permanent
+ Weld equivalent
« Tamper Free

TEMPERATURE RATINGS

Lokring Tube Wall Thickness, in.
Sstt:e'l"T':fe T(‘;'[’,e Lokting 0.035 0.049 0.065 0.083 0.095 0.109 0.120
Fitting in. Size Pressure Rating, psi (bar)
1/4 TO4 5100(351) | 7500(517) | 9050 (623)8
3/8 T06 3300 (227) | 4800 (330) | 5650 (389)8 -
1/2 TO8 2600 (179) | 3700 (255) | 4270 (294)8 A
5/8 T10 2100 (144) | 2900(199) | 3750 (258)8 A
Stainl 3/4 T12 1700 (117) 2400 (165) | 4200 (289) A A
Steel Tube 7/8 T4 A 2800 (193) A A A
Product 1 T16 2400 (165) | 3100 (213) A A
11/4 T20 1900 (131) | 2400 (165) | 2800(193) | 3300 (227) A
11/2 T24 1600 (110) 2000 (137) 2300 (158) 2700 (186) 3000 (206)
2 T32 1100 (75) 1500 (103) A A A
21/2 T40 900 (62) 1200 (82) A A A

A. Consult your authorized Lokring distributor for details regarding applications within these conditions.
B. Lokring de-rates the maximum allowable tube pressure.

Lokring fittings cannot be
over- or undermade. Tooling is
pre-set, promoting consistent
and error-free installations.





TEMPERATURE RATING: Temperature De-rating Table
Systems containing the tubing assemblies listed may establish For Lokring Stainless Steel Tube Fittings
design pressures up to and including the ambient maximum Temperature Temperature De-rating
design pressure given for temperatures from -20 to 100 °F (-28 °F (°C) Factor
to 38 °C) for ASME B31.1 and B31.3. For temperatures above 200 (93) 1.00
200 °F (93 °C) the maximum design pressure given shall be 00 148) 00
multiplied by the temperature de-rating factor listed at right. i
NOTES: 400 (204) 0.97
1. Fitting material 316L stainless steel in accordance with 500 (260) 0.90
- ASTM A276 or ASTM A479. 600 (315) GG
2. On indicated wall thicknesses at ambient temperature. See
specification FS40-T for details.. 650 (343) 0.84
3. See “Lokring Fitting Applications Guide” for additional design 700(371) 0.82
and service details. 750 (398) 081
MATCHING TUBE:
. 800 (426) 0.80
+316/316L stainless steel tube to ASTM A269 or ASTM A213

+ 304/304L stainless steel tube to ASTM A269 or ASTM A213

WHEN YOU NEED A BETTER CONNECTION






Unlike other mechanically attached fittings, there are no elastomeric or rubber seals,
O-rings, or gaskets that can degrade and leak over time from chemical attack, fire,
vibration, temperature cycling, cold flow, or loss of elasticity. As a result, fugitive
emissions typical of leak-prone screwed or flanged connectors are eliminated.

Couplings (Without Center StopA)

VT
E

Ordering Information Dimensions, in. Loktool®
Tube Fitting Part Length
oD Fitting Mate- Size (Uninstalled) Take- Installation
in. rial Shape TXX L E Out? Tool Kit
1/4A SS -CPL- To4 1.81 0.54 0.04 IT04 /1T10/1T20
3/8 SS -CPL- To6 2.52 0.72 — IT10/1T20
1/2 SS -CPL- TO8 2,68 0.87 — IT10/1T20
5/8 SS -CPL- T10 3.06 1.05 — IT10/1T20
3/4 SS -CPL- T12 3.13 117 — IT20
7/8 SS -CPL- T14 295 1.19 —_ IT20
1 Ss -CPL- T16 3.7 1.37 — IT20/1T45
11/4 SS -CPL- T20 4.07 1.80 — IT45
11/2 SS -CPL- T24 4.24 2.10 — IT45 /1750 /IT60
2 SS -CPL- T32 5.31 2.55 — IT50/1T60
21/2 SS -CPL- T40 6.54 3.10 — IT60

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.
A. 1/4 in. (TO4) fitting is manufactured with a travel stop (take-out) to aid with assembly.
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Reducers

C

Ordering Information Dimensions, in. Loktool
Fitting Part
Tube Size Length Take-
oD Fitting TXX- (Uninstalled) Out Installation
in. Material Shape TYY L Exx Eyy A C Tool Kit
3/8to 1/4 SS -RED- T06-T04 3.29 0.72 0.54 1.16 0.16 IT10/1T20
1/2to 1/4 SS -RED- T08-T04 3.18 0.87 0.54 0.97 0.16 IT10/1T20
1/2t0 3/8 SS -RED- T08-T06 3.30 0.87 0.72 0.70 0.30 IT10/1T20
5/8t01/2 SS -RED- T10-T08 3.61 1.05 0.87 0.74 0.41 IT10/1T20
3/4t01/2 SS -RED- T12-T08 3.55 117 0.87 0.64 0.41 IT20
3/4t05/8 SS -RED- T12-T10 3.83 117 1.05 0.74 0.54 IT20
7/8to 3/4 SS -RED- T14-T12 3.75 1.19 117 0.71 0.67 IT20
1to1/2 SS -RED- T16-T08 3.99 137 0.87 1.06 0.41 IT20
1to 3/4 SS -RED- T16-T12 3.82 137 117 1.34 0.67 IT20
1to7/8 SS -RED- T16-T14 3.90 137 1.19 0.84 0.76 IT20
11/4t01 SS -RED- T20-T16 452 1.80 1.37 0.90 0.83 IT45
11/4t03/4 SS -RED- T24-T12 4.83 2.10 117 1.15 0.66 IT20 and IT45/
IT50/1T60
11/2to1 SS -RED- T24-T16 4.71 2.10 137 1.00 0.87 IT20 and IT45/
IT50/1T60
11/2to11/4 SS -RED- T24-T20 5.00 2.10 1.80 0.84 1.09 IT45
2to11/4 SS -RED- T32-T20 5.82 2.55 1.80 1.13 1.09 IT45
2to11/2 SS -RED- T32-T24 6.20 255 2.10 143 133 IT50/1T60

NOTE: Lokring also offers tube-to-pipe reducers.
All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

WHEN YOU NEED A BETTER

JNNECTION






Ordering Information Dimensions, in. Loktool —
Tube Fitting Part Length Take-
oD Fitting Mate- Size (Uninstalled) Out Installation
in. rial Shape TXX L E A Tool Kit
1 SS -CAP- T16 2.00 137 0.42 IT20/1T45
11/4 SS -CAP- T20 246 1.80 0.42 IT45
11/2 SS -CAP- T24 2.54 2.10 0.42 IT45/1T50/1T60
2 SS -CAP- T32 3.10 2.55 0.49 IT50/1T60

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

No other connector (flanged or threaded) is capable of passing helium leak testing anywhere close to the level
of a Lokring fitting. Lokring fittings were independently tested by the California Air Resources Board (CARB), on
2 x 10-"" atm cm3/s helium leak rate. In fact, they stated the fitting meets all the criteria of a welded connection.
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Our through-bore design makes repairs simple; just cut the tube and install the fitting.

Male Connectors
L 1
mE—
{ |
£
A
E
Ordering Information Dimensions, in. Loktool
Part Across
Tube Length Take- | Wrench
oD Fitting Fitting Size (Uninstalled) Out Flats Installation
in. Material Shape TXX-YYMPT L E A F Thread Tool Kit
SS -ADPT- T04-1/4 MPT 234 0.54 1.47 0.56 1/4-18 ITO4 /1T10/1T20
h SS -ADPT- T04-1/2 MPT 254 0.54 1.67 0.88 1/2-14 IT04/1T10/1T20
SS -ADPT- T06-1/4 MPT 2,67 0.72 141 0.56 1/4-18 IT10/1T20
— 38 SS -ADPT- T06-1/2 MPT 2.86 0.72 1.60 0.88 1/2-14 IT10/1T20
SS -ADPT- T08-3/8 MPT 241 0.87 1.07 0.69 3/8-18 IT10/1T20
1/2 SS -ADPT- T08-1/2 MPT 2.96 0.87 1.62 0.92 1/2-14 IT10 /1720
SS -ADPT- T08-3/4 MPT 3.17 0.87 1.83 1.13 3/4-14 IT10/1T20
SS -ADPT- T12-1/2 MPT 3.20 117 1.64 0.88 1/2-14 IT20
3/4 SS -ADPT- T12-3/4 MPT 3.42 117 1.86 113 3/4-14 IT20
Ss -ADPT- T12-1 MPT 3.75 1.17 2.18 1.38 1-11-1/2 IT20
SS -ADPT- T16-1/4 MPT 3.20 1.37 1.61 0.56 1/4-18 IT20/1T45
SS -ADPT- T16-1/2 MPT 3.86 1.53 1.86 0.94 1/2-14 IT20/1T45
! SS -ADPT- T16-3/4 MPT 3.40 1.37 1.81 1.13 3/4-14 IT20/1T45
SS -ADPT- T16-1 MPT 3.72 1.37 2.4 1.38 1-11-1/2 IT20/IT45
11/4 SSs -ADPT- T20-1 1/4 MPT 4.74 1.80 2.50 1.75 1-1/4-11-1/2 IT45
11/2 SS -ADPT- T24-11/2 MPT 4.69 2.10 2.57 2.00 1-1/2-11-1/2 | IT45/1T50/1T60

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

WHEN YOU NEED A BETTER CONNECTION






Male Connectors (37° Flare Straight Thread)

Ordering Information Dimensions, in. Loktool
Part
Length Across
Tube (Unin- Take- | Wrench
oD Fitting Fitting Size stalled) Out Flats Installation
in. Material Shape TXX-37ANYY L E A F Thread Tool Kit
1/4 SS -ADPT- | T04-37ANO0.25 2.04 0.54 117 0.50 7/16-20 UNF | 1T04/IT10/I1T20
3/8 SS -ADPT- | T06- 7ANO.375 241 0.72 1.15 0.63 9/16 - 18 UNF IT10/1T20
1/2 SS -ADPT- | T08-37ANO0.50 2.60 0.87 1.26 0.81 3/4-16 UNF IT10/1T20
5/8 Ss -ADPT- | T10-37AN0.625 3.03 1.05 1.49 0.94 7/8 - 14 UNF IT20
3/4 SS -ADPT- | T12-37AN0.75 3.34 1.17 1.78 113 11/16-12UN IT20
7/8 SS -ADPT- | T14-37AN0.875 3.36 1.19 1.88 1.25 13/16-12UN IT20
1 SS -ADPT- | T16-37AN1.00 3.52 1.37 1.93 1.38 15/16-12UN IT20/1T45
11/4 SS -ADPT- | T20-37AN1.25 4.34 1.80 2.31 1.69 15/8-12UN IT45
11/2 SS -ADPT- | T24-37AN1.50 5.12 2.10 3.00 2.00 17/8-12UN IT45/1T50/1T60

Threaded end conforms to SAE J514 (37° flare).
All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

Both stainless and carbon steel Lokring fittings are qualified to the requirements of
the ASME B31 pressure piping codes for pressure and fatigue design and materials
of construction. Extensive mechanical and environmental testing has demonstrated
the mechanical and sealing integrity of the Lokring connection in a wide range of
applications and environmental conditions.
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Fittings are installed with simple hydraulic tooling and form a leak-tight, metal-to-metal seal
without O-rings or other elastomeric seals.

Female SAE Connectors —t
——A
i—— &
) .
4

F
Ordering Information Dimensions, in. Loktool
Part Across
Tube Fitting Size Length Take- | Wrench
oD Fitting TXX- (Uninstalled) Out Flats Installation
in. Material Shape SAEFYY L E A F Thread Tool Kit
1/4 SS -ADPT- | T04-SAEF0.25 1.88 0.54 1.01 0.75 7/16 - 20 UNF ITO4 /1T10 /IT20
3/8 SS -ADPT- | T06-SAEF0.375 2.18 0.72 0.92 0.94 9/16 - 18 UNF IT10/1T20
1/2 SS -ADPT- | TO8-SAEF00.50 243 0.87 1.09 1.13 3/4-16 UNF IT10/1T20
5/8 SS -ADPT- | T10-SAEF0.625 278 1.05 1.25 1.25 7/8-14 UNF IT20
3/4 SS -ADPT- | T12-SAE0.75 2.91 117 1.35 1.44 11/16-12UN IT20
7/8 SS -ADPT- | T14-SAEF0.875 2.76 1.19 1.28 1.44 13/16-12UN IT20
1 SS -ADPT- | T16-SAEF1.00 3.09 1.37 1.50 1.63 15/16-12UN IT20/1T45
11/4 SS -ADPT- | T20-SAEF1.25 3.50 1.80 1.46 2.00 15/8-12UN IT45
11/2 SS -ADPT- | T24-SAEF1.50 3.78 2.10 1.66 2.25 17/8-12UN IT45 /1T50 / IT60

Threaded end conforms to SAE J1926/1 (O-ring straight thread adapter).
All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

WHEN YOU NEED A BETTER CONNECTION
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90° Elbows

Ordering Information Dimensions, in. Loktool
Part
Tube Length Take-
oD Fitting Fitting Size (Uninstalled) Out Installation
in. Material Shape TXX L E A Tool Kit
1/4 SS -EL90- T04 203 0.54 333 IT04/1T10/1T20
3/8 SS -EL90- T06 282 0.72 1.20 IT10/1T20
1/2 SS -EL90- T08 278 0.87 1.01 IT10/1T20
5/8 SS -EL90- T10 3.10 1.05 1.05 IT10/1T20
3/4 SS -EL90- T12 3.56 1.7 141 IT20
7/8 SS -EL90- T14 3.62 1.19 1.55 IT20
1 SS -EL90- T16 4.16 137 2.02 IT20
11/4 SS -EL90- T20 4.69 1.80 1.88 IT45
11/2 SS -EL90- T24 533 2.10 229 IT45 /1T50
2 SS -EL90- T32 7.64 255 371 IT50/1T60
21/2 SS -EL90- T40 8.62 3.10 3.80

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

A fitter/helper can routinely field erect, fit-up, and install 50 to 60 Lokring fittings in a single shift.
This productivity more than doubles the rate at which welded tubing systems are typically shop
fabricated and field erected.
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standards.

45° Elbows

The patented metal-to-metal Lokring seal remains intact when subjected to extreme thermal
loads, including fire. Stainless steel Lokring fittings are qualified to the API-607 Rev 4, fire test

———

L1
Ordering Information Dimensions, in. Loktool
Part Part
Tube Fitting Length Length Take-
oD Fitting Mate- Size (Uninstalled) (Uninstalled) Out Installation
in. rial Shape TXX L1 L2 E A Tool Kit
3/8 SS -EL45- T06 232 4.40 0.72 1.18 IT10/1T20
1/2 SS -EL45- TOo8 244 4.44 0.87 1.09 IT10/1T20
5/8 SS -EL45- T10 2.60 4.51 1.05 0.90 IT20
3/4 SS -EL45- T12 2.82 4.84 117 1.04 IT20
7/8 SS -EL45- T14 2.88 4.93 1.19 117 IT20
1 SS -EL45- T16 3.27 5.56 137 1.39 IT20 /1745
11/4 SS -EL45- T20 3.85 6.24 1.80 1.26 IT45
11/2 SS -EL45- T24 4.28 6.78 2.10 1.42 IT45 /1T50
2 SS -EL45- T32 5.51 8.96 2.55 2.08 IT50/1T60
21/2 SS -EL45- T40 6.48 10.38 3.10 218 IT60

All dimensions are for reference only and are subject to change.

Consult your authorized Lokring distributor for details and other options.

WHEN YOU NEED A BETTER
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Ordering Information Dimensions, in. Loktool
Part Part
Tube Fitting Length Length Take- Standard
Size Fitting Size (Uninstalled) (Uninstalled) Out Tool
oD Material Shape TXX L1 L2 E A Installation
1/4 Ss -TEE- To4 — — — * IT04 /1T10/1T20
3/8 SS -TEE- T0o6 6.08 3.40 0.72 1.15 IT10/1T20
1/2 SS -TEE- To8 4.60 2.73 0.87 0.96 IT10/1T20
5/8 SS -TEE- T10 5.16 3.10 1.05 1.05 IT10/1T20
3/4 SS -TEE- T12 5.95 3.56 1.17 1.41 IT20
7/8 SS -TEE- T14 5.57 3.38 1.19 1.31 IT20
1 SS -TEE- T16 5.78 3.57 1.37 1.30 IT20
11/4 SS -TEE- T20 7.58 4.69 1.80 1.88 IT45
11/2 SS -TEE- T24 8.58 5.34 2.10 2.29 IT45 /IT50
2 SS -TEE- T32 11.72 7.4 2.55 3.21 IT50/IT60
21/2 SS -TEE- T40 13.20 8.15 3.10 3.30 IT60

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

Used extensively in the building and repair of ships, Lokring tube fittings are used in
hydraulic, fire suppression and other instrumentation application.
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Reducing Branch Tees

Ordering Information Dimensions, in. Loktool
Fitting Part Part
Tube Size Length Length Take- Take-
oD Fitting Txx- (Uninstalled) | (Uninstalled) Out Out Installation
in. Material Shape Tyy L1 L2 Exx Eyy A B Tool Kit
3/8to 1/4 Ss -RTEE- | T06-T0O4 4.82 2.65 0.72 0.54 1.15 1.42 IT10/1T20
1/2to0 3/8 SS - RTEE - T08-T06 4.60 2.84 0.87 0.72 0.96 1.15 IT10/1T20
5/8t01/2 SS -RTEE- | T10-TO8 5.16 3.10 1.05 0.87 1.05 1.24 IT10/1T20
3/4t03/8 SS -RTEE- | T12-T06 5.47 3.40 117 0.72 1.18 1.50 IT10/1T20
3/4t01/2 SS -RTEE- | T12-T08 5.95 3.70 117 0.87 1.41 1.73 IT10/1T20
3/4t05/8 Ss - RTEE - T12-T10 547 345 117 1.05 1.17 1.34 IT20
7/8103/4 SS - RTEE - T14-T12 5.57 333 1.19 1.17 1.31 117 IT20
1t03/8 SS -RTEE- | T16-T06 5.78 3.50 1.37 0.72 1.30 1.56 IT20
1t01/2 SS -RTEE- | T16-T08 5.78 3.56 1.37 0.87 1.30 1.53 IT20
1to3/4 Ss -RTEE- | T16-T12 5.78 3.42 1.37 117 1.30 117 IT20
1to7/8 SSs - RTEE - T16-T14 5.78 347 137 1.19 1.30 1.31 IT20
11/4t01 SS -RTEE- | T20-T16 7.83 4.50 1.80 1.37 1.88 2.02 IT45
11/2to1 SS -RTEE- | T24-T16 8.83 5.58 2.10 1.37 2.29 2.94 IT45
11/2to11/4 Ss -RTEE- | T24-T20 8.83 5.38 2.10 1.80 2.29 229 IT45
2to1 SS -RTEE- | T32-T16 11.72 5.38 2.55 1.37 3.26 2.52 IT45 & 1T50
2to11/2 Ss -RTEE - T32-T24 11.72 6.62 2.55 2.10 3.21 3.22 IT50/1T60

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.
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Drop Tees

Drop Drop
Designation Configuration
001 3/8 x 0.035 in. tube —
002 3/8 in. Swagelok® tube fitting
003 1/2in. % 0.049 tube
1 005 3/8 in. CPI™ fitting
x 008 1/2 in. CPI fitting
- 1= -
009 1/2 in. Swagelok tube fitting
| 011 5/8in.% 0.065 tube
012 3/4in. x 0.049 tube
i 013 1/2in. female NPT
026 12 mm tube
1
Ordering Information Dimensions, in. Loktool
Fitting Part Part
Tube Size Length Length Take- Take-
oD Fitting Txx- (Uninstalled) (Uninstalled) Out Out Installation
in. Material Shape oyy L1 L2 E A C Tool Kit
1/2 SS -TEE - T08-001 434 3.69 0.87 0.83 3.26 IT10/1T20
5/8 SS -TEE - T10-001 4.84 3.85 1.05 0.89 333 IT20
3/4 SS -TEE - T12-001 491 3.98 1.17 0.89 3.40 IT20
7/8 Ss -TEE - T14-001 4.66 4.02 1.19 0.85 343 IT20
1 Ss -TEE - T16-001 4.97 4.22 137 0.90 3.54 IT20/1T45
11/4 SS -TEE - T20-001 594 4.60 1.80 0.94 3.70 IT45 —
1172 SS -TEE - T24-001 6.15 491 2.10 0.96 3.86 IT45 /1T50/ IT60
2 SS -TEE - T32-001 7.26 5.36 255 0.98 4.08 IT50/1T60
21/2 Ss -TEE - T40-001 9.73 591 3.10 1.60 436 IT60

Drop tees are also available in reducing form.
All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other options.

© 2019 LOKRING TEGHNOLOGY LL





OTHER PRODUCTS
OFFERED

In addition to the fittings listed in this catalog, Lokring offers, as standard, additional
stainless steel (SS) tube fittings including:
« Metric fittings

« SAE fittings

« Double containment couplings

« Tube-to-pipe adapters

+ Male and female pipe thread connectors
« Socket weld connectors

« Tube and pipe stub connectors

« Ferrule-type tube fitting connectors

« ASME flange connectors

« CIP connectors

+ 45° tees

+ Unions, union threads, union tails
Specials may exist and can be created to your specifications. Contact your authorized
Lokring distributor for details.

ADDITIONAL
FITTING LINES

« Medical gas brass fittings

« Bulkhead penetrators for pipe and tube

- Carbon steel (MAS-3000) pipe fittings

« Marine 90/10 copper nickel (CN-200) pipe fittings

« Marine 70/30 copper nickel (CN-700) pipe and tube fittings
« Marine 70/30 copper nickel (CN-3300) tube fittings

« Marine stainless steel (S5-3300) pipe fittings

- Marine stainless steel (S5-3300) tube fittings

- Railroad carbon steel (RR) pipe fittings

- Stainless steel (5540) pipe fittings

+ 4130 alloy steel process fittings

WHEN YOU NEED A BETTER

JNNECTION






INSTALLATION
TOOLS

» Lokring tools come in several sizes to
accomodate fittings of different sizes.

- To install a Lokring fitting, a Loktool tool head
with inserts, multipurpose gage, hydraulic
pump, and hydraulic hose are needed.

Tools, inserts and gages come packaged either as:

« Individual tool kits designed for installing one
size of fittings only (ITK Series)

OR

« Multiple purpose tool kits designed for installing
multiple size fittings with one tool (MTK Series).

Contact your authorized Lokring distributor
for ordering details.

Lokring Technology is dedicated to the relentless pursuit of perfection in understanding
and satisfying the industry’s fluid and gas connection requirements. Using state-of-the-
art computer aided technology, Lokring designs and produces the most advanced fluid
and gas transfer connectors on the market today.
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HYDRAULIC
PUMPS

« All Loktool system components (installation tool, hose, pump, hydraulic couplers)
are rated at 10 000 psi (689 bar) max operating pressure.

+ Any pumps or hose can be used with any Lokring installation tools.

Fast, Simple, Portable Installation - 1/4to 2 1/2 in.
joints fully made in minutes!!

« Manual Pump (PUMP-P-19-QD):
Manually operated, designed for low-volume
installations (or emergency repairs) where
there is limited or no access to electricity or
compressed air, or for atmospheres which need
to be fire-safe.

- Manual Hand Pump (Hand Pump):
Manually operated, designed for low-volume
installations where space is critical. No
electricity or compressed air is needed.

- Pneumatic Pump (PUMP-TURBO-AIR-QD):
Foot-operated, lightweight, pneumatic
pump operates off shop air (80 psi [5.6 bar]
minimum). Fast and suitable for installation of
Lokring fittings in atmospheres which need to
be fire-safe.

« Electric Pump (PUMP-OTC-QTRHRSE-ELEC):
120 V(ac) foot-operated, high-speed pump,
best selection for high volume installations of
larger size fittings.

+ Hydraulic Hose Assembly (HH15-QD):
15-ft hose for all fitting sizes, pumps, and tool
heads. Two or more hoses can be connected
together to form longer lengths.

WHEN YOU NEED A BETTER CONNECTION






HOW TO SELECT
TOOLING

The shaded cells show which size
tool can install which size fitting.

Fitting Size, in. Specify the fitting size and material
3/4 7/8 along with which tool size is
desired in order to receive the
proper setup for installing Lokring
fittings.

Tool rentals available through your
authorized Lokring distributor.

TOOLING
DIMENSIONS

Stainless Steel Tube Fittings
Dimensions, in.
Minimum Minimum Spacing
Spacing Center to Center, with
w L H Center to fittings adjacent to
Tube OD Tube Loktool Tool Tool Tool Center each other
(Fitting Size) oD Size Width Length Height N N1

1/4 (T04) 0.25 ITO4 1.21 298 1.75 0.85 1.00
1/4 (T04) 0.25 IT10 1.67 5.01 3.21 1.09 1.23
3/8 (T06) 0.375 IT10 1.67 5.01 3.21 1.15 1.32
3/8 (T06) 0.375 IT20 236 5.00 4.95 1.49 1.67
1/2(T08) 0.50 IT10 1.67 5.01 3.21 1.21 1.40
1/2(T08) 0.50 IT20 2.36 5.00 4.95 1.56 1.74
5/8 (T10) 0.625 IT10 1.67 5.01 3.21 1.27 1.49
5/8 (T10) 0.625 IT20 2.36 5.00 4.95 1.62 1.83
3/4(T12) 0.75 IT20 236 5.00 4.95 1.68 1.89
7/8 (T14) 0.875 IT20 2.36 5.00 4.95 1.74 1.91
1(T16) 1.00 IT20 2.36 5.00 4.95 1.81 1.99
11/4 (T20) 1.25 IT45 3.91 6.38 6.66 2.71 299
11/2(T24) 1.50 IT45 3.91 6.38 6.66 2.83 3.14
11/2(T24) 1.50 IT50 4.21 7.29 7.08 298 3.29
2(T32) 2.00 IT50 4.21 7.29 7.08 3.23 3.51
2(T32) 2.00 IT60 5.01 8.59 7.59 3.63 391
21/2(T40) 2.50 IT60 5.01 8.59 7.59 3.88 4.21

L and H dimensions include quick-connect.

© 2019 LOKRING TEGHNOLOGY LL





INSTALLATION

INSTRUCTIONS

INSTALLATION PROCEDURE
Note: Refer to Lokring procedure LP-105 for detailed installation instructions.

STEP 1: Cut tube to within 5° of square. Sand the
Sealing Zone with 120 grit aluminum oxide abrasive
cloth in circumferential direction to clean surface
and remove longitudinal scratches, flat spots, paint,
lacquer or other mill finishes, corrosion, grease,
sand, and grit. If deep scratches, pits or other surface
incongruities persist; use of 60 grit aluminum

oxide abrasive cloth followed by 120 grit cloth is
recommended. !

- Installed

STEP 2: Using Multipurpose Gage, verify that tube OD
is correctly sized, and mark tube ends as shown.

Special Note: A thin coat of Loctite® 567™ PST thread sealant with PTFE may
be applied as an aid to seal where tube surface is poor and is suggested in
applications where the tube wall thickness to OD ratio is less than 0.07. The
sealant should be applied from the end of the tube up to the first inspection
mark.

=_l ....... h

Forward Install

Driver

%

| —> |
¢ Start ©
. .
. .
o o

- Preinstalled

STEP 3: Select and assemble required Loktool system
components. Inspect and cycle tool to assure proper
function.

STEP 4: Position fitting on “INSTALL” mark; fully
engage and actuate tool.

<—=

< INSTALL mark

WHEN YOU NEED A BETTER

Reverse Install

Driver

« Preinstalled
: Start *

« Installed * Finish *

Tool colors used for illustration purposes only.

JNNECTION






Description?

Loktool jaw | IT45-JAW-CST-MACH | 3080036

1in. tube

A. Descriptions listed are specific to IT45 tool only. Contact your authorized
distributor for information on other tools.

2- INSPECT mark partially
covered

STEP 5: Carry out visual checks below to verify
successful installation.

1- Fitting body protrudes from
underneath the driver

3- Driver is in contact with flange
(a small gap is acceptable)

Other parts not listed in this catalog may be available. As well, some parts listed here may be subject to

availability at time of order. Consult your authorized Lokring distributor for details.

To Order

Contact your Lokring distributor for more information. See www.lokring.com for a complete listing of

distributors

Dimensions
All dimensions are reference only and subject to change.

CAD Templates

CAD files AutoCAD-DWG, AutoCAD-DXF and Intergraph PDS are available in 2D and 3D for most configurations.

Contact your authorized Lokring distributor for details or see www.lokring.com.

Warranty Information

Lokring and its authorized distributors warrant to the purchaser of Lokring components from them that these
components shall be free from defects in material and workmanship under normal use and service for the life of

the product.

The purchaser’s remedies shall be limited to replacement of any Lokring components that fail through a defect

in material or workmanship.

IN NO EVENT SHALL LOKRING, OR ITS AUTHORIZED DISTRIBUTORS, BE LIABLE FOR ANY OTHER
DAMAGES (WHETHER DIRECT, INDIRECT, FORSEEABLE, CONSEQUENTIAL,OR INCIDENTAL)
SUFFERED BY THE PURCHASER OR ANYONE ELSE ARISING OUT OF THE USE OF LOKRING
PRODUCTS. THIS EXPRESS WARRANTY DISCLAIMS ALL OTHER WARRANTIES, GUARANTEES,

AND REPRESENTATIONS, EXPRESS OR IMPLIED.

Safe Selection

System design and system safety are the ultimate responsibilities of the end-user. Consideration to system
function, compatibility, product ratings, as well as other factors, must be given to ensure proper product
selection and function. All information in this catalog has been compiled with regard to accuracy; however, the
most up-to-date information should be verified before use of the product. Lokring reserves the right to change

product dimensions, ratings, or other information.

© 2019 LOKRING TEGHNOLOGY LL






WHEN YOU NEED A BETTER CONNECTION
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383176 Apollo Parkway
Willoughhy, Ohio 44094, U.S.A.
T: +1.440.942.0880
F: +1.440.942.1186
www.lokring.com

Lokring, Loktool, Elastic Strain Preload, ESP, Patented Weld Equivalent,
When you need a better connection—TM Lokring Technology LLC
Loctite, 567—TM Henkel Corporation
Swagelok—TM Swagelok Co.
CPI—TM Parker Hannifin Corporation
© 2015 Lokring Technology LLC
March 2015, Rev 6
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Medical Gas Solutions"

WHEN YOU NEED A

Medical Gas Solutions from Lokring

Lokring Technology, LLC offers a patented, permanent, axially swaged tube fitting. This technology for
medical gas applications meets the requirements of NFPA 99: Health Care Facilities Code, 2015 Edition.

Imagine being able to shut down
your medical gas system and within
minutes being able to install a tie-in,
a tee for future expansion, or to cap
off a line for renovation. Medical gas
tie-ins can be installed as fast as you
can drain the lines.

Simply bleed the medical gas or
vacuum line, cut and clean the
tubing, and install a Lokring™ fitting.
It takes less than five minutes to
install a permanent, leak-tight fitting.

Since no brazing is necessary,

no expensive nitrogen NF purge

is required. Without brazing, no
particulate is created during
installation. Gas lines go back into
service as fast as the credentialed
medical gas verifier can document
proper concentrations.

The installation of Lokring medical gas fittings takes minimal time
and there is less patient disruption due to noise and brazing. Lokring
installation is an alternative to brazing. There is no hot work, and no
burn permits or fire watches are necessary. In addition, the speed of
the Lokring installation reduces system down-time and the additional
costs associated with contract labor and overtime staffing.

Fittings are cleaned for oxygen service in sizes 3/8 through 2 in. A
simple hand-held tool is all that is necessary. The top photo on the
left shows an installer attaching a 1 1/2 in. Lokring coupling to a pre-
fabricated, vacuum line tie-in. The oxygen tie-in installation in the
middle and bottom photos uses Lokring 1 1/2 in. couplings on Type L
copper tubing.

The cost of Lokring medical gas fittings is considerably less than

the overall cost of other special fittings for medical gas tie-ins. A
short training course is all that is required for contractors with ANSI/
ASSE 6010 installer certification. Lokring technology has been used
by the marine, biotech, automotive, power generation, chemical
processing and railroad industries worldwide since 1989.






BETTER CONNECTION®

+ No brazing necessary

« No nitrogen NF purge required

« No danger of particulate formation

« No danger of melting or burning of ambient
materials in the area (such as adjacent wiring and
pneumatic lines)

« No burn permits needed

« No fire brigade standby necessary

+ No shutdown of smoke or fire sensors in the area

+ No cooling of brazed joints—immediate usage
following leak test

This outside installation used Lokring couplings to connect existing medical gas

. M | n | mal patlent disru ptlon lines to new lines for hospital expansion. This installation included 3/4 in. size for
. . . nitrogen and nitrous oxide. The oxygen line was 1 1/2 in. size on Type L copper. The
M Spec|a| Conﬁg u ratlons ava |Ia ble total installation time for the three fittings was 20 minutes.

Lokring ESP® (Elastic Strain Preload®) Technology

The leak-free seal is the result of

the Lokring fitting’s ESP installation,
where the axial movement of the
Lokring driver over the body swages
the body onto the tube’s surface.
This compresses the tube wall first
elastically and then plastically.

~SUONNJ0S SEY eI
- -

The tube wall resists this swaging
action, generating high unit com-
pressive loads at the contact points
between narrow seals inside the fit-
ting body and the tube surface.

UNINSTALLED o

o Tube ' These contact stresses are sufficient-
ly high to plastically yield the tube
surface under the seals, forming a
360° circumferential, permanent, metal-to-metal seal between the tube and fitting body.

The driver, which experiences a small increase in diameter (elastic strain) during installation, exerts an
elastic, radial preload on the metallic seals for the life of the connection.

Pressure Testillg Qualified Wall Qualified Wall Qualified Wall
Thickness K Thickness L Thickness M
This test was performed on Nominal Tube Pressure Pressure Pressure
11/2in. Type K copper tubing. R S R R e

As ShOWn, the Copper tUbIng . 3/8in. (T06) 0.500 0.049 1946 0.035 1341 0.025 982
burSt_at 3200 psi Whlle the ﬁttlng 1/2in. (T08) 0.625 0.049 1534 0.040 1242 0.028 850
remalned Intact. 5/8in.(T10) 0.750 0.049 1266 0.042 1086 = =
3/4in.(T12) 0.875 0.065 1466 0.045 1002 0.032 701
1in.(T16) 1.125 0.065 1126 0.050 850 0.035 580
11/4in.(T20) 1.375 0.065 914 0.055 755 0.042 582
11/2in.(T24) 1.625 0.072 850 0.060 702 0.049 569
2in.(T32) 2.125 0.083 747 0.070 625 0.058 514

This test was performed on 1 1/2 in. (T24) K copper. Pressure rating should be derated at elevated temperature. Fittings meet 1000 °F integrity test. See specification FS-BR for

details. Temperature rating 425 to 400 °F.
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Dimensions, in.
Minimum
Insertion Insertion Straight Run
Nominal Qualified Wall Depth Depth Outside Before
Fitting Tube Thickness Pre-Install | Post-Install | Diameter | Obstruction
Size oD K/L/M A B C E
3/8 in. (T06) 0.500 0.049/0.035/0.025 1.23 0.89 0.91 1.68
1/2in.(T08) 0.625 0.049/0.040/0.028 1.23 0.89 0.91 1.68
5/8in.(T10) 0.750 0.049/0.042 / — 1.41 1.02 1.02 1.95
3/4in.(T12) 0.875 0.065/ 0.045/0.032 1.55 1.12 1.19 2.04
1in.(T16) 1.125 0.065/ 0.050/ 0.035 2.04 1.46 1.53 2.63
11/4in.(T20) 1.375 0.065/ 0.055 / 0.042 231 1.66 1.86 2.82
11/2in.(T24) 1.625 0.072/ 0.060 / 0.049 2.64 1.90 221 3.20
2in.(T32) 2.125 0.083/0.070/0.058 3.44 247 2.88 4.01
Notes 6. Fittings are cleaned to CGA G-4.1 standard. (OC = Oxygen

1. Dimensions A, B, C, and E are applicable to all fittings of the
same size within this catalog.

2. For use on copper tube in accordance with ASTM B819,Type
Kand L wall, and drawn for copper tube in accordance with
ASTM B88 Type K and L wall.

3. For tooling dimensions refer to proper catalog or
www.lokring.com.

4. Coupling “thru-bore” design permits tube to pass completely
through.

5. Fitting material 360 brass in accordance with ASTM B16.

Clean)
7. Fittings meet the requirements of NFPA 99-2015 and meet or
exceed the design requirements of brazed fittings.
8. CAD files in .DWG file format are available for most
configurations.
9. All dimensions are reference only and are subject to change.
10. Due to variation in heat affected zones (HAZ), Lokring
fittings should be installed at least 6 in. from a brazed joint.
11. Fittings individually bagged after cleaning.

WHEN YOU NEED A

Ordering Information Dimensions, in. Loktool® BR-CPL-TXX
Tubing Fitting Part Length Take-
Size Fitting Size (Uninstalled) Out Installation i L= -
in. Material | Shape TXX E A Tool Kit
3/8 BR -CPL- T06 247 091 — IT20
12 BR | -CPL- Tos 247 091 — IT20 l
5/8 BR -CPL- T10 282 1.02 — IT20 E
3/4 BR -CPL- T12 3.1 1.19 — IT20 = i 2
1 BR -CPL- T16 4.07 1.53 — IT50
11/4 BR -CPL- T20 462 1.86 — IT50 L — " —
11/2 BR -CPL- T24 5.28 2.21 — IT50
2 BR -CPL- T32 6.88 2.88 N/A IT50
All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other available options.
Ordering Information Dimensions, in. Loktool BR-RED-TXX-TYY
Tubing Fitting Part Length Take-
sze Fittin‘g Size (Uninstalled) Out Installat‘ion l' = “
in. Material | Shape TXX-TYY L A Exx Eyy Tool Kit "
1/2to 3/8 BR -RED- | T08-T06 247 0.42 0.91 091 IT20 ] m.
5/8to 1/2 BR -RED- | T10-T08 2.84 0.19 1.02 091 IT20
3/4t01/2 BR -RED- | T12-T08 3.17 0.38 1.19 0.91 IT20
3/4t05/8 BR -RED - T12-T10 3.15 0.19 1.19 1.02 IT20
1to1/2 BR -RED - T16-T08 247 0.42 0.91 0.91 IT20
1to3/4 BR -RED - T16-T12 3.95 0.36 1.53 1.19 IT50
11/4to1 BR -RED- | T20-T16 4.61 0.27 1.86 1.53 IT50
11/2to11/4 BR -RED- | T24-T20 527 0.32 2.21 1.86 IT50
2to11/2 BR -RED- | T32-T24 6.58 0.51 2.88 2.21 IT50

All dimensions are for reference only and are subject to change.

Consult your authorized Lokring distributor for details and other available options.





BETTER CONNECTION®

BR-CAP-TXX Ordering Information Dimensions, in. Loktool
Tubing Fitting Part Length Take-
Size Fitting Size (Uninstalled) Out Installation

in. Material Shape TXX L E A Tool Kit
3/8 BR -CAP - T06 147 0.91 0.24 IT20
1/2 BR -CAP - To8 1.47 0.91 0.24 IT20
5/8 BR -CAP - T10 1.65 1.02 0.24 IT20
3/4 BR -CAP- T12 1.76 1.19 0.21 IT20
E 1 BR -CAP - T16 2.33 1.53 0.29 IT50
11/4 BR -CAP- T20 2,62 1.86 0.31 IT50
11/2 BR -CAP- T24 2.98 2.21 0.34 IT50
2 BR -CAP - T32 3.86 2.88 0.42 IT50

All dimensions are for reference only and are subject to change.

Consult your authorized Lokring distributor for details and other available options.

90° Elhows
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BR-EL90-FRG-TXX Ordering Information Dimensions Loktool
i Tubing Fitting Part Length Part Length Take-
Size Fitting Size (Uninstalled) | (Uninstalled) Out Installation
[ — in. Material | Shape TXX L1 L2 E A Tool Kit
1/2 BR -EL90- T08 2.79 2.73 0.91 1.05 IT20
5/8 BR -EL90- T10 4.09 4.28 1.02 217 IT20
3/4 BR -EL90- T12 3.53 341 1.19 1.16 IT20
1 BR -EL90 - T16 4.01 3.99 1.53 1.19 IT50

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other available options.

Tees

BR-TEE-FRG-TXX Ordering Information Dimensions, in. Loktool
Part Part
Length Length
5 Tubing Fitting (Unin- (Unin- Take-
Size Fitting Size stalled) stalled) Out Installation
l in. Material Shape TXX L1 L2 E A Tool Kit
1/2 BR -TEE-FRG- T08 4.57 2.99 0.91 1.05 IT20
5/8 BR -TEE-FRG- T10 7.16 4.28 1.02 217 IT20
L 3/4 BR -TEE-FRG- T12 2.79 2.73 0.71 1.05 IT20
1 BR -TEE-FRG- T16 6.46 3.99 1.53 2.39 IT50

All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other available options.
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Ordering Information Dimensions, in. Loktool BR-GCAP-TXX
Tubing Fitting | PartLength Take-
Size Fitting Size (Uninstalled) Out Installation . L
in. Material | Shape TXX L E A Tool Kit &
3/8 BR - GCAP - T06 1.64 0.91 043 IT20
1/2 BR -GCAP - T08 1.64 0.91 0.41 IT20
5/8 BR -GCAP - T10 1.81 1.02 0.40 IT20
3/4 BR -GCAP - T12 1.96 1.19 0.41 IT20
1 BR -GCAP - T16 240 1.53 0.36 IT50
11/4 BR - GCAP - T20 2.68 1.86 037 IT50
11/2 BR - GCAP - T24 3.00 221 0.37 IT50
2 BR -GCAP - T32 3.81 2.88 0.37 IT50

Thread size is 1/8 in.-27-FPT.
All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other available options.

Ordering Information Dimensions, in. Loktool BR-GCPL-TXX
Tubing Fitting | PartLength Take-
Size Fitting Size | (Uninstalled) Out | Installation A
in. Material | Shape TXX L E A Tool Kit
1/2 BR -GCPL - TO8 3.78 0.91 0.75 IT20
5/8 BR -GCPL - T10 545 1.02 0.70 IT20
3/4 BR -GCPL - T12 4.15 1.19 0.75 IT20
1 BR -GCPL - T16 441 1.53 0.60 IT50
11/4 BR - GCPL - T20 6.20 1.86 0.68 IT50
11/2 BR -GCPL - T24 7.07 221 0.60 IT50 —~L
2 BR -GCPL - T32 7.09 2.88 0.75 IT50

Thread size is 1/8 in.-27-FPT.
All dimensions are for reference only and are subject to change.
Consult your authorized Lokring distributor for details and other available options.
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Installation Tools

Medical gas training classes and certification are required to install Lokring fittings. Training is
available through your authorized Lokring distributor.

To install a Lokring fitting, a Lokring tool kit with tool head, inserts, multipurpose gage(s), hydraulic
pump, and hydraulic hose is needed.

Two tool kits are available for installing multiple fitting sizes:

+ Ordering number MTK20-BR for 3/8, 1/2,5/8, and 3/4 in. tubing
+ Ordering number MTK50-BR for 1,1 1/4,1 1/2, and 2 in. tubing.
Tool kits are also available for installing individual fitting sizes:

- IT20 kits for 3/8, 1/2, 5/8, and 3/4 in. tubing

« IT50 kits for 1,1 1/4,1 1/2, and 2 in. tubing.

Contact your authorized Lokring distributor for ordering
information.

Tool rentals may be available through your authorized Lokring
distributor.

~SUONNJ0S SEY eI
- -

Other parts not listed in this catalog may be available. As well, some parts listed here may be subject to availability at time of
order. Consult your authorized Lokring distributor for details.

To Order

Contact your Lokring distributor for more information. See www.lokring.com for a complete listing of distributors

Dimensions
All dimensions are reference only and subject to change.

CAD Templates

CAD files AutoCAD-DWG, AutoCAD-DXF and Intergraph PDS are available in 2D and 3D for most configurations. Contact your
authorized Lokring distributor for details.

The Lokring Technology, LLC Limited Lifetime Warranty

Lokring and its authorized distributors warrant to the purchaser of Lokring components from them that these components shall
be free from defects in material and workmanship under normal use and service for the life of the product.

The purchaser’s remedies shall be limited to replacement of any Lokring components that fail through a defect in material or
workmanship.

IN NO EVENT SHALL LOKRING, OR ITS AUTHORIZED DISTRIBUTORS, BE LIABLE FOR ANY OTHER DAMAGES
(WHETHER DIRECT, INDIRECT, FORSEEABLE, CONSEQUENTIAL,OR INCIDENTAL) SUFFERED BY THE
PURCHASER OR ANYONE ELSE ARISING OUT OF THE USE OF LOKRING PRODUCTS. THIS EXPRESS WARRANTY
DISCLAIMS ALL OTHER WARRANTIES, GUARANTEES, AND REPRESENTATIONS, EXPRESS OR IMPLIED.

Safe Selection

System design and system safety are the ultimate responsibilities of the end-user. Consideration to system function,
compatibility, product ratings, as well as other factors, must be given to ensure proper product selection and function. All
information in this catalog has been compiled with regard to accuracy; however, the most up-to-date information should be
verified before use of the product. Lokring reserves the right to change product dimensions, ratings, or other information.

HH!I. ;i WoLLe
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—TM Lokring Technology LLC
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Appendix 4:

Minimum Wall Thickness by Material and Size
(for 150 psig)

(Pressure Stress Only) for B31.9 and B31.3
Recommended Tube and Pipe at Maximum
Temperature.

a. Carbon Steel Pipe Fitting
b. Stainless Steel Pipe Fittings
c. Stainless Steel Tube Fitting

d. Brass Fitting
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Appendix 4:

Minimum Wall Thickness by Material and Size
(for 150 psig)

B31.9 Minimum Carbon Steel Pipe Wall Thickness
LokRing™ Pipe OD (inch) Pressure Tm
Size NPS (ASME B36.1) | Rating | Minimum
(PSI) Wall (inch)
P04 1/4” 0.54 150 0.009
P06 3/8” 0.675 150 0.011 S =7,700 psig; API 5L A25
P08 1/2” 0.84 150 0014 | (ASME B31.12014)
= +

P12 3/47 1.05 150 0017 | M= PD/2SE+ A

tm - minimum thickness
P16 17 1.315 150 0.021 A = Corrosion Allowance = 0
P20 1-1/4” 1.66 150 0.027 P=150
P24 1-1/2” 1.9 150 0.031 D = OD inches .

S = Stress = 7700 psig
P32 27 2.375 150 0.039 E=06
P40 2-1/2” 2.875 150 0.047
P48 3” 4 150 0.057
P64 4” 5 150 0.073

B31.9 Minimum Stainless Pipe Wall Thickness
LokRing™ Pipe OD (inch) Pressure Tm
Size NPS (ASME B36.1) | Rating Minimum .
(PSI) Wall (inch) S= 12,700 ps1; ASTM A312
P04 e 054 150 0.005 TP316L (ASME B31.1 2014)
tm= PD/2SE+ A
P06 3/8” 0.675 150 0.007 tm - minimum thickness
P08 1/2” 0.84 150 0.008 A = Corrosion Allowance = 0
P12 3/4” 1.05 150 0.010 P=150
P16 1 1315 150 0.013 | D=OD inches _
P20 1-1/47 1.66 150 0.016 E; g‘tgess ~ 12,700 psig
P24 1-1/2” 1.9 150 0.019
P32 27 2.375 150 0.023
P48 3” 4 150 0.039
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Appendix 4:

Minimum Wall Thickness by Material and Size
(for 150 psig)

B31.9 Minimum Stainless Tube Wall Thickness
LokRing™ Tube 0.D. (inch) Pressure Tm
Size oD Rating Minimum
(PSI) Wall (inch)
= S =15,600 psi; ASTM A213
To4 l 0.250 150 0002 | Tp316L (ASME B31.12014)
T06 3/8" 0.375 150 0.003 tm= PD/2SE + A
TO8 12" 0.500 150 0.004 tm - minimum thickness
T10 5/8" 0.625 150 0.005 A = Corrosion Allowance = 0
TI2 374" 0.750 150 0.006 | L =150
y D = OD inches
T14 7/8 0.875 150 0.007 S = Stress = 15,600 psig
T16 1" I 150 0.008 | E=0.6
T20 1-1/4” 1.25 150 0.010
T24 1-1/2” 1.5 150 0.012
T32 2”7 2 150 0.016
T40 2-172" 25 150 0.020
B31.9 Minimum Copper Tube Wall Thickness
LokRing™ | Nominal Outside Pressure Tm
Size Tube Diameter Rating | Minimum
Size (inch) (PSI) Wall (inch) [ S = 3000 psi; ASTM B42 102,
TO06 3/8” 0.500 150 0.021 122 (ASME B31.9-2014)
TOS 1/2” 0.625 150 0.026 tm= PD/2SE + A
tm = minimum thickness
T10 5/8” 0.750 150 0.031 .
A = Corrosion Allowance =0
T12 3/4” 0.875 150 0.036 P=150
T16 1” 1.125 150 0.047 D = OD inches
120 1 1.375 150 0.057 S = Stress = 3000 psig
T24 1 1.625 150 0.068 | E=06
T32 27 2.125 150 0.089
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Appendix 4:

Minimum Wall Thickness by Material and Size

(for 150 psig)

B31.3 Minimum Carbon Steel Pipe Wall Thickness

LokRing™ Pipe 0.D. (inch) Pressure Tm
Size NPS (ASME Rating Minimum
B36.1) (PSI) Wall (inch)
P04 1/4” 0.54 150 0.003
P06 3/8” 0.675 150 0.004
P08 1/2” 0.84 150 0.004
P12 3/4” 1.05 150 0.006
P16 1” 1.315 150 0.007
P20 1-1/47 1.66 150 0.009
P24 1-1/2” 1.9 150 0.010
P32 2”7 2.375 150 0.012
P40 2-1/2” 2.875 150 0.015
P48 3” 4 150 0.018
P64 4 5 150 0.024

B31.3 Minimum Stainless Pipe Wall Thickness

LokRing™ Pipe 0.D. (inch) Pressure Tm
Size NPS (ASME Rating Minimum
B36.1) (PSD Wall (inch)
P04 1/4” 0.54 150 0.002
P06 3/8” 0.675 150 0.003
P08 1/2” 0.84 150 0.004
P12 3/4” 1.05 150 0.005
P16 17 1.315 150 0.006
P20 1-1/4” 1.66 150 0.007
P24 1-1/2” 1.9 150 0.009
P32 2” 2.375 150 0.011
P48 3” 4 150 0.018

S = 14,200 psig; API 5L A25 (ASME
B31.3 2014)

tm = PD/[2(SEW +PY)]

tm = minimum thickness (for
pressure stress only)

S =16,700 psi; ASTM A312 TP316L
(ASME B31.3 2014)

A = Corrosion Allowance =0
P=150

D = OD inches (1/2 inch tube) = 0.5
E = quality factor from Table A-1A or
A-1B=1.0

W = weld joint strength factor
302.3.5(e) =1

Y = Table 304.1.1 coefficient = 0.4

S =16,700 psi ASTM A312 TP316L
(ASME B31.3 2014)

tm = PD/[2(SEW +PY)]

tm = minimum thickness (for
pressure stress only)

S =16,700 psi; ASTM A312 TP316L
(ASME B31.3 2014)

A = Corrosion Allowance =0
P=150

D = OD inches (1/2 inch tube) = 0.5
E = quality factor from Table A-1A or
A-1B=1.0

W = weld joint strength factor
302.3.5(e)=1

Y = Table 304.1.1 coefficient = 0.4
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Appendix 4:

Minimum Wall Thickness by Material and Size

(for 150 psig)

B31.3 Minimum Stainless Tube Wall Thickness

Lok;;l;gTM nge Doi:lt:::tl:r Pl;t;stizge Minfslum
(inch) (PSI) Wall (inch)
T04 1/4" 0.250 150 0.001
TO06 3/8" 0.375 150 0.002
TOS 12" 0.500 150 0.002
T10 5/8" 0.625 150 0.003
T12 3/4" 0.750 150 0.003
T14 7/8" 0.875 150 0.004
T16 1" 1 150 0.004
T20 1-1/47 1.25 150 0.006
T24 1-1/2” 1.5 150 0.007
T32 2”7 2 150 0.009
T40 2-1/2" 2.5 150 0.011
B31.3 Minimum Copper Tube Wall Thickness
LokRing™ | Nominal Outside Pressure Tm
Size Tube Diameter Rating Minimum
Size (inch) (PSI) Wall (inch)
T06 3/8” 0.500 150 0.012
TOS 127 0.625 150 0.015
T10 5/8” 0.750 150 0.018
T12 3/4” 0.875 150 0.021
T16 17 1.125 150 0.028
120 1 1.375 150 0.034
T24 157 1.625 150 0.040
T32 2” 2.125 150 0.052

S =16,700 psi; ASTM A213 TP316L
(ASME B31.3 2014)

tm = PD/[2(SEW +PY)]

tm = minimum thickness (for
pressure stress only)

S =16,700 psi; ASTM A312 TP316L
(ASME B31.3 2014)

A = Corrosion Allowance =0
P=150

D = OD inches (1/2 inch tube) = 0.5
E = quality factor from Table A-1A or
A-1B=1.0

W = weld joint strength factor
302.3.5(e) =1

Y = Table 304.1.1 coefficient = 0.4

S =3,000 psi; ASTM B88 122
(ASME B31.3-2014)

tm = PD/[2(SEW +PY)]

tm = minimum thickness (for
pressure stress only)

S =16,700 psi; ASTM A312 TP316L
(ASME B31.3 2014)

A = Corrosion Allowance =0
P=150

D = OD inches (1/2 inch tube) = 0.5
E = quality factor from Table A-1A or
A-1B=1.0

W = weld joint strength factor
302.3.5(e)=1

Y = Table 304.1.1 coefficient = 0.4
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3.11 POC Determination: Accept
POC Comments:

3.12 Management Program Owner’s (SMPQO) Approval for P341 and APs; P342, ESM, ML-1 and -2, and Contract

Matters; and P343

SMPO Determination:  Accept
Comments:

4.0 Participant Signatures NOTE: DO NOT ADD NAMES FROM WITHIN WORD! Save and close the form first, then do 1-4 below:
1. From the SharePoint library, select the document, then click the ellipsis (...) in the second column; a small dialog appears

2. Inthe small dialog click the ellipsis again

3. Click Edit Properties and check out the document if prom

pted toEnter names using the controls provided, then Save

4.1 POC (Management Program Owner’s
Representative):

Swartz, Ari Ben

Organization
ES-EPD

S'Rrﬁiure Digitally signed by
ARI SWARTZ

SWARTZ (Affiliate)

- Date: 2022.08.08
(Affiliate) 08:28:34 -06'00"

4.2 Facility Design Authority Representative

[FDARName]
FDAR signature not required

Organization

Signature

4.3 LANL Owning Manager (FOD or R&D/Program)

[FODorPrgmMgrName]
FOD or Program Manager signature not required

Organization

Signature

4.4 Quality Reviewer’'s Name:

[QPAName]
QPA review/signature not required

Organization

Signature

4.5 Safety or Security Management Program
Owner’s Approval for P341 and APs; P342, ESM
and Contract Matters; and P343

Apperson, Jason Wesley
SMPO signature not required (Type 1 variance) [

Organization
ES-DO

Signature

JASON Digitally signed by

JASON APPERSON

APPERSON (Affiliate)

- Date: 2022.08.15
(Affiliate)  1129:54-06'00
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[AdditionalSigner2]

Role:

4.6 Additional Signer 1 Organization Signature
[AdditionalSigner1]

Role:

4.7 Additional Signer 2 Organization Signature

4.8 CoE Administrator Signature
Salazar-Barnes, Christina L

NOTE: The CoE Admin is always the last signature
placed on this document. The date of that signing is
the date of this document.

Signature

Digitally signed by
Matt h ew Matthew Leyba

Date: 2022.08.15

Leyba 15:36:10 -06'00
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