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Rings, Retaining – Spiral Wound, Uniform Section 
Corrosion and Heat Resistant, UNS S66286 

FSC 5365 

RATIONALE 

Revise QQ-P-35 TO AMS2700, add minimum to FPI Sensitivity Level, error corrected in Table 5 for ØC (nom. bore 5.905), 
update references and titles throughout (NASM, ASTM, ANSI/ASME), general editorial update. 

AS4299B has been reaffirmed to comply with the SAE Five-Year Review policy. 

1. SCOPE 

1.1 Type 

This procurement specification covers retaining rings of the spiral wound type with uniform rectangular cross-section, made 
of a corrosion and heat resistant age hardenable iron base alloy of the type identified under the Unified Numbering System 
as UNS S66286, work strengthened and heat treated to a tensile strength of 185 to 240 ksi at room temperature. 

1.2 Classification 

Retaining rings shall be of the types and classes shown in Table 1. 

Table 1 

Type Class Description 

I - External Ring 1 Medium Duty 

 2 Heavy Duty 
II - Internal Ring 1 Medium Duty 

 2 Heavy Duty 

1.3 Application 

Intended for use on aerospace propulsion systems for retaining parts on shafts and in housing bores where high strength 
at temperatures up to approximately 900 °F is required. 

1.4 Dimensions and Tolerances 

Unless otherwise specified herein, dimensions and tolerances are in inches. 
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2. REFERENCES 

2.1 Applicable Documents 

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes precedence. 
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been 
obtained. 

2.1.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

AMS2700 Passivation of Corrosion Resistant Steels 

AMS5525 Steel, Corrosion and Heat-Resistant, Sheet, Strip, and Plate, 15Cr - 25.5Ni - 1.2Mo - 2.1Ti - 0.006B - 0.30V 
1800 °F (982 °C) Solution Heat Treated 

AMS5810 Steel, Corrosion and Heat Resistant, Flat Wire, 15Cr - 25.5Ni - 1.2Mo - 2.1Ti - 0.006B - 0.30V, 1800 °F 
(982 °C) Solution Treated, Cold Drawn or Cold Rolled and Aged, Consumable Electrode Melted 

AS3219 Ring, Retaining, Spiral, Minimum Distortion, Dimensional and Acceptance Standard For 

AS3472 Ring, Retaining - Internal, Spiral Wound, Heavy and Medium Duty, UNS S66286 

2.1.2 ASTM Publications 

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel: 610-
832-9585, www.astm.org.  

ASTM D3951  Standard Practice for Commercial Packaging 

ASTM E8/E8M  Standard Test Methods for Tension Testing of Metallic Materials 

ASTM E18  Standard Test Methods for Rockwell Hardness of Metallic Materials 

ASTM E140  Standard Hardness Conversion Tables for Metals 

ASTM E1417/1417M  Standard Practice for Liquid PenetrantTesting 

2.1.3 ASME Publications 

Available from ASME, P.O. Box 2900, 22 Law Drive, Fairfield, NJ 07007-2900, Tel: 800-843-2763 (U.S./Canada), 001-800- 
843-2763 (Mexico), 973-882-1170 (outside North America), www.asme.org. 

ASME B46.1  Surface Texture (Surface Roughness, Waviness, and Lay) 

(ASME) ANSI Y14.5M-1982 Dimensioning and Tolerancing 

2.1.4 NAS Publications 

Available from Aerospace Industries Association, 1000 Wilson Boulevard, Suite 1700, Arlington, VA 22209-3928, Tel: 703-
358-1000, www.aia-aerospace.org.  

NASM1312-1 Fastener Test Methods, Method 1, Salt Spray 
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2.2 Definitions 

2.2.1 DEFECT  

Any nonconformance of the unit of product with specified requirements. 

2.2.2 DEFECTIVE 

A unit of product which contains one or more defects. 

2.2.3 PRODUCTION INSPECTION LOT 

Shall be all finished parts of the same part number, made from a single heat of alloy, heat treated at the same time to the 
same specified condition, produced as one continuous run, and submitted for vendor’s inspection at the same time. 

2.3 Unit Symbols 

% - percent (1% = 1/100) 

ksi - kips (1000 pounds) per square inch 

°C - degree Celsius 

°F - degree Fahrenheit 

in2 - square inch 

3. TECHNICAL REQUIREMENTS 

3.1 Material 

Shall be AMS5810 or AMS5525 steel, corrosion and heat resistant, flat wire. 

3.2 Design 

Finished (completely manufactured) parts shall conform to the following requirements: 

3.2.1 Design and Dimensions 

Unless otherwise specified on the part drawing, retaining rings furnished to this specification shall conform to the design, 
shape, dimensions, and other requirements specified on the applicable AS standard drawing as in AS3219 and AS3472. 
Dimensions shall conform to finished unplated rings, unless otherwise specified on the part drawing. 

3.2.2 Surface Roughness 

Surface texture of finished parts shall conform to the requirements as specified on the part drawing, determined in 
accordance with ASME B46.1. 

3.2.3 Crimp 

Retaining rings that are required to be crimped (offset at ring ends) shall meet the requirements in AS3219. 
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3.2.4 Irregularity of Form 

The following ring form irregularities shall be not greater than that specified in AS3219: 
 
Dish and parallelism 
Misalignment 
Radial deformation 

3.2.4.1 Distortion 

Distortion due to notching shall be no greater than one-half the total tolerance of the ring thickness. See Figure 1. 

 

Figure 1 - Distortion 

3.2.4.2 Kinking 

Axial kinking shall not exceed the total thickness tolerance, and shall not cause the ring to exceed the maximum thickness. 
See Figure 1. 

3.2.5 Removal Provision 

All rings shall be notched to facilitate their removal from the ring groove. Dimensioning of the notch shall be in accordance 
with the part drawing. 

3.2.6 Edges 

The edges of the ring material shall be rounded except at the ends and at the removal notches. The edge radius shall be 
as specified on the part drawing. All edges, including those at the retaining ring ends and at the removal notches, shall be 
free from burrs, slivers, dents, nicks, cracks, and other irregularities. 

3.3 Fabrication 

3.3.1 Rings shall be wound as a spiral of two or more turns from flat wire as in 3.1; finished rings shall meet the 
requirements of 3.4.2. 

3.3.2 Passivation 

Finished rings after forming as in 3.3.1 shall be degreased and then subjected to the passivation treatment and copper 
sulfate test in accordance with AMS2700. 
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3.4 Mechanical Properties 

3.4.1 Hardness 

Shall be used as a reference to approximate tensile strength, and shall be within the following values for the thickness 
indicated in Table 2 and determined in accordance with ASTM E18 (see 8.1). 

Table 2 

Material Thickness, Inch Hardness 

0.0067 to 0.0141, incl. 81.0 - 85.0 HR15N 
0.0142 to 0.0212, incl. 60.5 - 67.5 HR30N 
0.0213 to 0.0432, incl. 71.0 - 75.5 HRA 
over 0.0432 41.0 - 49.0 HRC 

3.4.2 Tensile Strength 

Rings rectangular section flat wire shall have a tensile strength within the range 185 to 240 ksi, determined in accordance 
with ASTM E8/E8M. 

3.4.3 Rings shall not be rejected on the basis of hardness if the tensile strength properties in 3.4.2 are met. 

3.4.4 Performance 

All retaining rings shall be capable of undergoing the test of 4.6 without showing indications of cracks, excessive permanent 
set or distortion, or other conditions detrimental to the use of the rings. Distortion or permanent set shall not be to the extent 
where the minimum diametral interference fit between the ring diameter and the groove diameter, under the stack-up of 
tolerances is less than 0.003 times the groove diameter as specified in Tables 4 and 5, calculated as follows: 

 F = ØA - ØC > 0.003ØC  (Eq. 1) 

where: 

F = minimum interference fit between ring and groove after performance test 

ØA = maximum ID, external ring as measured after performance test 

ØA = minimum OD, internal ring as measured after performance test 

ØC = minimum groove diameter, external ring 

ØC = maximum groove diameter, internal ring 

3.5 Quality 

Parts shall be uniform in quality and condition, free from burrs and foreign materials, and free from imperfections detrimental 
to usage of the parts. 

3.5.1 Fluorescent Penetrant Inspection 

Parts shall be subject to fluorescent penetrant inspection in accordance with ASTM E1417/E1417M, Type I, Sensitivity Level 
2 Minimum. There shall be no evidence of cracks, seams, laminations, blanking tears, or laps. 
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3.5.2 Corrosion Resistance 

Rings tested by continuous exposure to salt spray specified in Section 4 shall show no rust when viewed by the unaided 
eye at normal reading distance. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Responsibility for Inspection 

The vendor of parts shall supply all samples for vendor's test and shall be responsible for performing all required tests. 
Purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary to ensure that the parts 
conform to the requirements of this specification. 

4.2 Responsibility for Compliance 

The manufacturer’s system for parts production shall be based on preventing product defects, rather than detecting the 
defects at final inspection and then requiring corrective action to be invoked. An effective manufacturing in-process control 
system shall be established, subject to the approval of the purchaser, and used during production of parts. 

4.3 Production Acceptance Tests 

The purpose of production acceptance tests is to check, as simply as possible, using a method which is inexpensive and 
representative of the part usage, with the uncertainty inherent in random sampling, that the parts comprising a production 
inspection lot satisfy the requirements of this specification. 

4.4 Classification of Tests 

a. Acceptance tests which are to be performed on each production inspection lot. A summary of acceptance tests is 
specified in Table 6. 

b. Periodic tests which are to be performed periodically on production lots at the discretion of the vendor or purchaser. 
Corrosion resistance test as in 3.5.2 is classified as a periodic test and shall be performed when requested by the 
purchaser. 

4.5 Acceptance Test Sampling 

4.5.1 Material 

Sampling for material composition on each heat shall be in accordance with AMS5810 or AMS5525, as applicable. 

4.5.2 Nondestructive Tests - Visual and Dimensional 

A random sample of parts shall be taken from each production inspection lot; the size of the sample to be as specified in 
Table 7. The classification of dimensional characteristics shall be as specified in Table 8. All dimensional characteristics are 
considered defective when out of tolerance. 

4.5.3 Fluorescent Penetrant Inspection 

A random sample shall be selected from each production inspection lot; the size of the sample shall be as specified in 
Table 7 and classified as in Table 8. The sample units may be selected from those that have been subjected to and passed 
the visual and dimensional inspection, with additional units selected at random from the production inspection lot as 
necessary. 
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4.5.4 Destructive Tests 

A random sample shall be selected from each production inspection lot; the size of the sample shall be as specified in 
Table 9. The sample units may be selected from those that have been subjected to and passed the nondestructive tests 
and the fluorescent penetrant inspection with additional units selected at random from the production inspection lot as 
necessary. 

4.5.5 Acceptance Quality 

Of random samples tested, acceptance quality shall be based on zero defectives. 

4.6 Tests 

4.6.1 Performance Tests 

Prior to the hardness test of 4.6.2, the sample retaining rings selected in accordance with 4.5.4 shall be subjected to the 
tests of 4.6.1.1 and 4.6.1.2 as applicable. 

4.6.1.1 Type I, Classes 1 and 2 

External retaining rings shall be expanded over and removed from a groove having a nominal shaft diameter and groove 
dimensions as specified in Figure 2 and Table 4 for the applicable retaining ring size. After repeating this test five times, the 
ring shall be visually and dimensionally inspected for conformance to the requirements of 3.4.4. 

4.6.1.2 Type II, Classes 1 and 2 

Internal retaining rings shall be compressed into and removed from a groove having a nominal bore diameter and groove 
dimensions as specified in Figure 3 and Table 5 for the applicable retaining ring size. After repeating this test five times, the 
rings shall be visually and dimensionally inspected for conformance to the requirements of 3.4.4. 

4.6.2 Hardness Test 

After the tests of 4.6.1, each sample retaining ring selected in accordance with 4.5.4 shall be tested for conformance to the 
hardness requirements specified in 3.4.1. The surfaces of both sides of each sample shall be prepared for hardness testing 
by removal of surface conditions which may affect the hardness reading. Hardness readings shall be taken as close as 
practicable to the center of the surface width of the ring. 

4.6.3 Tensile Strength Test 

Tensile strength test shall be conducted in accordance with ASTM E8/E8M on three specimens of wire material of the same 
lot of alloy used to produce the production inspection lot of the finished parts. Such specimens shall withstand the tensile 
strength stress specified in 3.4.2. The rectangular cross-section area of the wire specimen shall be determined from 
measurements of thickness and width taken prior to the test. The tensile test load shall be determined as follows: 

  (Eq. 2) 

  (Eq. 3) 

where: 

A = area of wire specimen cross-section, in2 

T = thickness of wire specimen, inch 

W = width of wire specimen, inch 

F = tensile test load, lbf 

A T W .12 T2–×=

F S t A×=
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