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w1 2. References

SAE Iso’
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 ENGINES —PISTON_RINGS

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 HINGS

J2000 6624/1 Keystone rings

J2001 6624/2 TR Half keystone rings

J2002 6625 INTERNAL COMBUSTION ENGINES—PISTON| RINGS —OiL
CONTROL\RINGS

J2003 6626 INTERNAL COMBUSTION ENGINES —PISTON RINGS —COIL
SPRING LOADED OIL CONTROL RINGS

J2004 6627 TR INTERNAL COMBUSTION ENGINEP—-PISTON
RINGS —EXPANDER/SEGMENT OIL CONTROL RINGS

J2226 INTERNAL COMBUSTION ENGINES —PISTON R|NGS —STEEL
RECTANGULAR RINGS

2859 SAMPLING PROCEDURES AND TABLES FOR INBPECTION BY

ATTRIBUTES

' TR refers to Technical Report
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3. Terminology— The terminology used in this document is as given in SAE J1588.
4. Visible Defects
4.1 General—Visible defects are divided into two principle classes as described in 4.2 to 4.5.

The first class covers those defects frequently found in castings and includes such defects as porosity, sand
inclusions, cavities, etc.

The second class of defects covers mechanical abrasions which may occur during machining or handling of
rings, and includes scratches, dents, chipping, burns, and cracks.

Inspectiof of piston rings for such defects is generally carried out visually, without magnificatiorn], by inspectors

having ngrmal eyesight, corrected if necessary.

It is not intended that every ring be rigorously inspected for size and distribution of defects but rather that the
values given in the tables and text be used as a general guide. However, in case of.doubt, the values given
should bq used as the means of judging the quality of the rings.

4.2 Pores, Cavities, and Sand Inclusions—Such defects are permissible .on_uncoated surfages and edges
provided that the values given in Table 1 for size, number, and spacing-are not exceeded.

Note—THe depth of porosity cannot be checked visually and, therefore, no limiting values afe given.

TABLE 1-1PERMISSIBLE VALUES OF SIZE, NUMBER AND SPACING OF PORES, CAVITIES AND SAND INCUUSIONS
Dimensiops are millimeters

Defect Defect Defect
Defect size size size
Nominpl size max max max Number
diameter max on other on peripheral on other per ring Bpacing®
d, on periphery’ surfaces’ edges edges? max min
30 =<d,k 60 0.1 0.3 0.1 0.1 2 4
60 <d, g 100 0.15 0.5 0.1 0.2 4 4
100 < d, k 150 0.2 0.5 0.1 0.3 6 8
150 < d, |s 200 0.2 0.8 0.1 0.4 6 8

' The defects shodld not,be’ closer to an edge than one-half of the maximum permissible size of the defect, with a minimum of 0.2 mm.
2 Not on inside gap edges of piston rings with internal notch.
3 Spacing includes defects on adjacent or opposite surfaces.

4.3 Scratches, indentations, Depressions, and Cracks
4.3.1 SCRATCHES—Isolated scratches are permissible provided that:

a. No burrs are produced exceeding the permissible values given in 4.4.1.1

b. On the periphery with turned surface they are not deeper than the tool marks or, for peripheries without a
turned surface, not deeper than 0.004 mm

¢. On the side faces they are not deeper than 0.01 mm

d. On other surfaces they are not deeper than 0.06 mm
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4.3.2 INDENTATIONS AND DEPRESSIONS —Indentations and Depressions are permissible provided that:

a. The values given in Table 1 for number and spacing of defects are met
b. No burrs are produced exceeding the permissible values given in 4.4.1.1
c. They do not exceed the values for size and depth given in Table 2

Rings of a coated/inlaid type shall not have indentations or depressions on the periphery.

NcTE—Indentations arising from hardness measurements on the side faces are acceptable provided that they

do not exceed the limits given in Tables 2 and 11.

Dimensio;L are millimeters

Nominal Defect size Defect size
diameter max max Depth
d, on periphery on side face max
30 <d, < 100 0.3 0.6 10% of corresponding
100 = d, < 200 0.5 1 max defect size surface

4.3.3 CRACKS—
See also 4.
4.4 Edges

4.4.1 EDGE CON
from ragge
impossible
permitted U

4.4.1.1 Burrs—
burrs shall
the directio|

Any burrs 11

No cracks are permissible.

5.4 for chromium-plated peripheries.

p to the maximum sizes. given in 4.4.1.1 and 4.4.1.2.

FIGURATION— Al edges of the piston ring shall be sharp; ideally they should be free fr,
i edges whether arising from*¢rumbling of material or from deburring. Such conditio
ko achieve regularly in volume production and, hence, both burrs and removal of ed

Burrs are permitted up to the maximum values given in Table 3. The orientation an
Felate to the functional surfaces of the piston ring, that is to say any burr present sk
h of sliding motion of the ring and not normal to the direction of sliding.

emaining-on the edges of rings should be firmly adherent, forming an integral part gf the edge.

bm burrs and
hs are almost
ge material is

H direction of
ould point in
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TABLE 3—MAXIMUM SIZE OF BURRS FOR ALL SIZES OF RING

Dimensions are millimeters

Size of burr’

Location of burr max

On edges adjacent to

the peripheral surface and side faces 0.006
the butt ends (gap surfaces) 0.04
the outside groove face (oil rings) 0.2
——the inSiie SuTtate and the-ends o thestots—(oitTings) 05
all other surfaces 0.1

' Maximum values

of burrs on steel rings are to be agreed on between manufacturer and purchaser.

4.4.1.2 Edge Material Removal—To eliminate protruding burrs in any direction, itis permissible to remove material

from the e

iges to the values given in Table 4.

TABLE 4 —EDGE MATERIAL REMOVAL IN DEBURR-OPERATIONS
Dimensiol

hs are millimeters

Removal of
material
Location of edge max
On peripheral edges 0.08
On peripheral‘'edges of the gap’ 0.15
On other-edges 0.25

' Does not apply {

b rings coated on the periphery that have gap edge chamfers.

4.4.2 CHIPPING
AND ON PE

4.4.2.1 Chippir]

AND SIMILAR’DEFECTS ON PERIPHERAL EDGES, PERIPHERAL EDGES AT THE GAP, OUTSIDE
RIPHERAL CHAMFERS

g and<similar defects are permitted at these points provided that:

They ar

aoow

GAP CORNERS

1 adle. 3 abial
154 Ilee Ul IUUSEIy aulicriily pallivito

No burrs are produced exceeding the values permitted in 4.4.1.1
They do not exceed half the width of any witness land on, for example, taper-faced rings
They do not exceed the values given in the following tables:

(1) Table 5 for uncoated rings

(2) Table 6 for plated, coating rings
(3) Table 7 for spray-coated rings
(4) Table 8 for chamfers on all rings

Typical defects are illustrated in Figures 1 to 6.

(See 4.4.2.

2 for explanations of F and K.)
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TABLE 5--PERMISSIBLE SIZE OF CHIPPING AND DEFECTS ON UNCOATED RINGS ON
PERIPHERAL EDGES, PERIPHERAL EDGES OF THE GAP AND OUTSIDE GAP CORNERS'
Dimensions are millimeters

Defect Defect Defect Defect
in direction normal in direction normal in direction in direction
to periphery?® to periphery® along edge® along edge?
Ring Land on peripheral on peripheral on peripheral on peripheral
width width edge of gap edge edge of gap® edge
h, h, or hg F. Fy F,. F, K,. K, K, Ky
h, <2 - 0.2 0.2 0.5 0.5
2=sh <4 - 0.2 0.2 0.6 0.6
4<h <6 - 0.3 0.3 08 0.8
- h,, hg < 0.5 0.1 0.1 0.1 0.6
- hs,, hg = 0.5 0.2 0.2 0.2 0.8

' Number and spading of defects to be in accordance with Table 1.

? See Figures 1, 2,
3 Subject to a maxi

B, 4, and 5.

mum of one-third of peripheral width of ring or land.

TABLE 6 —PERMISSIBLE SIZE OF CHIPPING AND DEFECTS ON COATED RINGS
WITH CHROMIUM PLATED PERIPHERY, ON PERIPHERAL EDGES, PERIPHERAL
EDGES OF THE GAP AND OUTSIDE GAP CORNERS'

Dimensions| are millimeters

Defect Defect Defect Deffect
in direction normal in direction normal in direction in ditection
to periphery? to periphery® along edge? along edge?
Ring Land on peripheral on peripheral on peripheral on peripheral
width width edge of gap edge edge of gap® edge
h, hg F. F3 Fy Fy K, K, KJ K,
h, <2 = 02 4 03 .3
2=h, <4 - 0.2 0.2 0.4 0.3
4<h <6 - 0.3 03 0.4 0.4
- h, < 0.5 0.1 0.1 0.1 0.6
- h, 2 0.5 0.2 0.1 0.2 0.6

' Number and spacing of defects to be in accordance with Table 1.
? See Figures 1, 2, 3, 4, and 5.
? Subject to a maximum of one-third of peripheral width of ring or fand.
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TABLE 7—PERMISSIBLE SIZE OF CHIPPING AND DEFECTS ON
SPRAY COATED RINGS ON PERIPHERAL EDGES, PERIPHERAL

EDGES OF THE GAP AND OUTSIDE GAP CORNERS'

Dimensions are millimeters

Defect Defect
in direction in direction Defect Defect
normal to normal to in direction in direction
periphery? periphery? along edge? along edge?
on peripheral on peripheral on peripheral on peripheral
Ring width edges of the gap on edges® edge of the gap* edge?
h, Fi. Fy F, Fs LML K
h, < 2 0.3 0.3 0.5 0.5
2 <h, <4 0.3 0.3 0.6 0.6
4 <h, <6 04 0.4 0.8 0.8

' Number and spgacing of defects to be in accordance with Table 1.

L~ N

See Figures 1, 3, 3, 4, and 5.
Only for fully faged and semi-inlaid design.
Subject to a maximum of one-third of peripheral width of ring or coating.

TABLE 8—PERMISSIBLE SIZE OF‘CHIPPING AND DEFECTS ON CHAMFERS AT THE

PERIPHERAL EDGE AND PERIPHERAL EDGE OF THE GAP’

Dimensigns are millimeters

Ring width Size of defect L,/L,
h, max
hy < 2 05
2=<h <4 08
4sh =<6 1.2

' Number and spacing of defects to be in accordance with Table 1.
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FIGURE 1—CHIPPING ON PERIPHERAL EDGES OF THE GAP
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FIGURE 2—CHIPPING ON-PERIPHERAL EDGES
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FIGURE 3—CHIPPING ON OUTSIDE GAP CORNERS
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FIGURE 4—COMBINATION OF FIGURES 1 AND 3

K,
T
i
I

90-12028 EG


https://saenorm.com/api/?name=53592f40a591d0086959763fc43ea696

SAE J1996 Revised OCT92

NG A
L\ X
NN N N\
AJAN \\ \
: \
\

FIGURE 5—CHIPPING ON OPPOSITE GAP CORNERS

L L 1
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FIGURE 6—CHIPPING ON CHAMFERS

4.422 K, K,|K, F,, F, and F, Dimensions (See Figures 1 to 6)—K,, K,, K; are always the dimensions of the
defect mepsured along the edge cut by the defect.
F., F, F,pre always the.dimensions of the defect measured normal to the edge cut by the defect.

However, [when chipping or other defects occur on outside gap corners, i.e., when the defgct crosses the
intersecting edges.of the peripheral edge and the peripheral edge of the gap, a convention ig required.

The defec} is'taken as appropriate to the edge that contains the larger amount of the defect. |For example in
Figure 3, most of the Teft side defect Is on the perip nd, ther i ropriate to that
edge. Hence, the K value lies along the peripheral edge and is denoted K, whlle the F value, although it lies
along the peripheral edge of the gap, is taken as the dimension measured normal to the peripheral edge and
is denoted F,.

In the case of the defect on the right side corner, most of the defect lies along the peripheral edge of the gap
and the defect is, therefore, appropriate to this edge. The measurement K; in this case, therefore, is measured
along the peripheral edge of the gap and F, is its dimension normal to the edge of the gap.

90-1202B EG
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4.4.2.3 The limitations for chipping and similar defects on peripheral edges, peripheral edges of the gap and
opposite gap corners are given in a to c.

a. Peripheral edges—Defects to be included in the assessment of the peripheral edge are all values of F, and
K, as well as the F,, K, values of outside gap corner defects if these are appropriate to the peripheral
edges, e.g., the left hand defect llustrated in Figure 3.

Maximum sizes are given in Tables 5, 6, and 7 (peripheral edge column).

b. Peripheral edges of the gap— Defects to be included in the assessment of the peripheral edges of the gap
are all values of F, and K, as well as the F,, K, values of outside gap corner defects if these are appropriate
to the peripheral edges of the gap, e.g., the right hand defect illustrated in Figure 3.
Maximur’L sizes are given in Tables 5, 6, and 7 (peripheral edge of gap column).
However| an additional limitation is that the sum of the defect sizes measured in the“axial direction, i.e.,
along the peripheral edge of the gap, shall not exceed the values given in Tables'5, 6, and 7.
The defefts to be added taken from the examples in Figure 4 are K, (right-hand corner) + [K, + F; (left
hand comner).

c. Oppositg gap corners —Defects at outside gap corners are accounted-for in the assessments shown in a

and b eit

However

corners ghall not exceed the values given in Tables 5, 6, and'7.

The defe
opposite

her as peripheral edge defects or as peripheral edge ofthe. gap defects.

an additional limitation is that the sum of the defects measured circumferentially

cts to be added in Figure 5 are the K, valle of the left hand corner plus the K,
corner and the F, value of the right hand corner plus the K; value of the opposite ¢

on opposite

value on the
orner.

4.4.2.4 The limitdtions for chipping and similar defects on the chamfers at the peripheral edge and at the peripheral

edge of the gap are as follows:

s (machined
chamfers on
same for all

This type of iefect is illustrated in Figure-6 and is more likely to occur on chromium plated chamfe
or unmachined), on machined chamfers-on metal sprayed rings (fully coated), and on machined
grey iron rings. The maximum values of the defects allowable are given in Table 8 and are the
rings with chamfers on peripheral’edge and peripheral edge of the gap.

Defects coumted as on the.chamfers shall not cut peripheral edges or periphera! edges of the gap|but may just

cut side facgs or gap faces.

4.4.3 CHIPPING AND DEFECTS ON INNER EDGES AND OTHER EDGES— Chipping and defects on inner edgps and other

edges are permissible provided that:

a. No burrs givemim 4311
b. They do not exceed the maximum established values given in Table 1 for pores, cavities, and sand
inclusions

90-1202B EG
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4.4.4 CHIPPING AND DEFECTS ON INSIDE GAP CORNERS — Chipping and defects on inside gap corners are permitted

provided that:

a. No burrs are produced exceeding the values given in 4.4.1.1
b.
c.

The rings do not have an internal notch

They do not exceed 0.3 mm in the radial direction and 0.5 mm in the circumferential and axial directions

for coil-spring-loaded oil control rings

They do not exceed the values given in Table 9 for remaining ring designs

TABLE 9—-PERMISSIBLE SIZE OF CHIPPING AND

DEFECTS ON INSIDE GAP CORNERS

Dimensipns are millimeters

Size of Size of Size of
Nomina! defect defect defect
diameter measured measured measured
d, axially' radially’ circumferentially
30 <d, < 100 0.6 0.8 1
100 = d, < 200 0.8 1 1.5

! Subject to a maximum of one-third of the ring width or radial wall thickness:

4.5 Other Characteristics Subject to Visual Inspection Only

4.5.1 DISCOLQRING OR STAINING OF SURFACE— Discoloring or staining spread evenly or unevenly over the ring

surfaces i$ permissible. This does not include rust.

4.5.2 CASTING [SKIN AND DEPOSITS ON INSIDE’SURFACE— The following defects are permitted:

a. Unmaghined (NCU) areas Within 5 degrees of the gap ends

b. Firmly pdherent deposits arising from processing of the ring

4.5.3 CHIPPING ON UNCOATED-SURFACES— This is permissible provided the chip sizes do not exceed the maximum

values established.in Table 1 for pores, cavities, and sand inclusions.

4.5.4 CHROMIUM PLATED PERIPHERY —The chromium plating shall be fully coherent, i.e., there shall be no visible
macro cracks; pores, blisters, chromium beads (undercut bulge in the surface), or pin holes.
Exceptions with regard to pin holes may be agreed on between manufacturer and purchaser.

4.5.5 Spray COATINGS—Spray coatings are not homogeneous. The acceptance conditions may be agreed on
between manufacturer and purchaser; otherwise, manufacturer’'s specifications apply.

-11 -
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5. Material

5.1 Specifications —The basic material specifications are given in SAE J1590.

The detail specifications and acceptance conditions may be agreed on between manufacturer and purchaser;

otherwise, the manufacturer’s specifications apply.

5.2 Loss of Tangential Force Under Temperature Effects—Some loss of tangential force at engine operating
conditions is acceptable. For the purposes of establishing quality, test conditions, and loss of tangential force
with the ring closed to nominal diameter are given in Table 10.

[ TABLE TU—TEST CONDITIONS TO MEASURE TANGENTIAL FORCE LOSS |

Loss of Test conditions Test conditiqns
tangential {ring closed to {ring closed|to
force nominal diameter nominal diamqter)
max Temperature Time
SAE ref¢grence Material class % °c h
10, 20, 30 12 300 3
40, 50, 60 8 300 3
Rings with 10, 20, 30, 40, 50 25 250 5
cast iron|parts  WF' 10, 20, 30, 40, 50 12 250 5
Single and
multipiege 60 30 220 5
stee! oii - 15 220 5
control rings WF!

' WF = reduced heat set.

6. Raised Material Caused by Marking of Rings—Raised material is permitted subject to the values given in

Table 11.

-12-
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