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1. SCOPE AND FIELD OF APPLICATION:

This SAE Recommended Practice is equivalent to ISO Standard 6627 TR.

Differences, where they exist, are shown in the appendix with associated
rationale.

o

This document specifies the dimensional features of commonly used oil control
rings having two steel segments (rails) separated and expanded by one steel
expander/spacer.

The segments vary in width from 0.4 to 0.6 mm. The assembly width ranges
from 2.5 to 4.75 mm. Tha 4.75 mm width is equivalent to existing 3/16 in
applications. Expander design will vary considerably with piston ring
manufacturer.

The total circumferential deflection and the piston groove depth should be
considered when de~igning these oil rings to optimize the fit of the ring
assembly into the piston groove.

This document applies to oil control rings up through 125 mm for
reciprocating internal combustion engines. It may also be used for piston
rings of compressors working under similar conditions.

Printed in U.S.A
s.~. ~.
~JBRAPY

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user."

Copyright 1990 Society of Automotive Engineers, Inc.
All rights reserved.
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2. REFERENCES: ~:

SAE ISOl
DESIGNATION EQUIVALENT

INTERNAL COMBUSTION ENGINES - PISTON RINGS

J1588 6621/1 Vocabulary
J1589 6621/2 Measuring principles
J1590 6621/3 Material specifications
J1591 6621/4 General specifications
J1996 6621/5 Quality requirements

INTERNAL COMBUSTION ENGI NES - PISTON RI NGS

J1997 6622/1 Rectangular rings
J1998 6622/2 TR Rectangular rings with narrow ring width

J1999 6623 INTERNAL COMBUSTION ENGINES - PISTON RINGS -
SCRAPER RINGS

INTERNAL COMBUSTION ENGINES - PISTON RINGS

J2000 6624/1 Keystone rings
J2001 6624/2 TR Half keystone rings 0
J2002 6625 INTERNAL COMBUSTION ENGINES - PISTON RINGS -

OIL CONTROL RINGS

J2003 6626 INTERNAL COMBUSTION ENGINES - COIL SPRING
LOADED OIL CONTROL RINGS

J2004 6627 TR INTERNAL COMBUSTION ENGINES -
EXPANDER/SEGMENT OIL CONTROL RINGS

1101 TECHNICAL DRAWINGS - Tolerancing of form,
orientation, location and run-out -
Generalities, definitions, symbols
indications on drawings

lTR refers to Technical Report
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SAE

3. EXPANDER/SEGMENT ASSEMBLY:

J2004 Issued SEP90

When assembled in the engine the segments and expander shall be positioned as
shown in Figure 1. Nominal

Assemhly
Width

1h,t-

01

Periphery

t- h7 -in- -
On

0 9 c· e

7~h9-1;-
EXPANDER/SPACER

Ft

_ Expander/Spa,c·.er Ends

SEGMENT SECTION A-A

Staner
Gaps (Sl)

L

al Segment Radial Wall Thickness
as Spacer Radial Height
alO Seating Tab Height
~6 Assembly Radial Thickness
a9 Expander Radial Height

hl Nominal Assembly Width
h7 Spacer Width
h9 Expander Wi~th

h6Segment Width
s 1 Segment Closed _.Gap

dl Nominal Assembly Diameter
e Seating Tab Angle
Ft Tangential Force

NOTE: For measuring purpo~es only. segment gaps shall be in line and
expander / spacer ends shall be at the- back of the segments (see
SAE J1589 3.2.5b).

FIGURE 1-
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3.1 Ring Types:

SAE J2Q04 Issued SEP90

o
There are any number of possible oil ring expander designs. The more common
designs in use today are designated in Figures 2 through 6.

3.1 Cross Section Configuration:

3. 1. 1 ES- 1 Type:

FIGURE 2

3.1.2 ES-2 Type:

FIGURE 3

3.1.3 ES-3 Type:

FIGURE 4

3. 1.4 ES,..4 Type: .

centering
I pad

LJ....(optiona1)

FIGURE 5

- 4 -
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!r-'\I--------------------t
~ 3.1.5 E5-5 Type:

FIGURE 6

4. COMMON FEATURES:

4.1 Expander Seating Tab Angle: (See Figure 7.)

The expander may be designed with the seating tabs at a slight angle
resulting in side sealing between the segment and the side of the piston
groove.

CD

NOMINAL SEATING ANGLE (e)
DEPENDING ON DESIGN

TOLERANCE =±5°

FIGURE 7'

4.2 Segment Chromium Thickness: (See Figure 8.)

(Common feature of segment is chrome plated periphery.)

CR1-';-CR3 I J

c:
FIGURE 8

- 5 -
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TABLE 1 - Layer Thickness

I

t-----------------------Il·~
~q

Dimensions in millimeters

CHROMIUM

CRl
CR2
CR3

4.3 Segment Width (h6): (See Figure 9.)

-h6

THICKNESS MIN

0.05
0.10
0.15

h6 + 0.02 MAX. = MAXIMUM WIDTH ,AT I.D. AFTER COILING

FIGURE 9

5. MATERIALS:

5.1 Expander:

Austenitic Stainless Steel (SAE J1590)
Carbon Steel (as agreed upon between client and manufacturer)

5.2 Segment:

Carbon Steel

6. FORCE AND NOMINAL CONTACT PRESSURE:

6.1 Tangential Force (Ft):

The force of expander/segment oil control rings is determined by the force
of the expander and can be calculated with the following equation:

Ft = 1/2 Po . d1 . 2h6
Po = Required Nominal Contact Pressure

- 6 -

(Eq.1)
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K:''--6-.-l-(-C-o-nt-i-n-U-e-d-):-----~-----...;..-----------------I

The force exerted by the segments is negligible.

In Table 3 of Section 7~ Dimensions, the Ft has been tabulated at a unit
pressure of Po = 1 N/mm

6.2 Nominal Contact Pressure Po:

Ft for selected unit pressures is calculated by use of the multiplying
factors in Table 2:

TABLE 2

MULTIPLYING FACTOR.
x Ft (FROM TABLE 3)

1.601
1.25
1.00
0.80
0.602

UNIT PRESSURE
Po

1.60 N/mm2
1.25 N/mm2
1.00 N/mm2
0.80 N/mm2
0.60 N/mm2

lRecommended for repair sizes only
2Not recommended <dl = 65 mm

- 7 -
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DIMENSIONS:7.
I--------------------------_--~~--..J"

---
TABLE 3

4.754.01,5'.0
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f' ~. ::. ~ 0 ~j
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66.6
67.2
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The I'lloial wall thickness of the segment will vary with the design of the expander. Common ratios
rl,/lIl are approximately between 40 and 20.

The maximum radial thickness are of the selected assembly depends on its design (expander and segments)
nno has to be defined by the manufacturer.

- 8 -

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j2
00

4_
19

90
09

https://saenorm.com/api/?name=88ad01b3048cd16fc47ec7d900f7b661


SAE J2004 Issued SEP90

Ir:....]------------------------------f
~ APPENDIX A

A.l This new SAE Standard has been established to harmonize the ISO and SAE
piston ring standards. The U.S. Technical Advisory Group, with the support
of the National Engine Parts Manufacturers Association, has worked with
other organizations on this worldwide document. Some of the wording and
phrasing may differ slightly for translation purposes.

In preparing this document, the Introduction, Scope, Field of Application,
and Reference sections of the ISO 6627 TR have been editorially revised and
reorganized.

The tolerances specified in this document represent a six sigma quality
1eve 1.

- g -
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