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1. SCOPE AND FIELD OF APPLICATION:

Differences, where they exist, are shown in Appendix A.

This document specifies the essential dimensional features of N, NM, E. and
EM scraper piston ring types.

Dimensional Tables 7 and 8 offer the choice of two radial wdll thicknesses:

a. radial wall thickness "regular" <Table 7);
b. radial wall thickness "0/22" <Table 8>'

The requirements of this document apply to scraper rings for reciprocating
internal combustion piston engines up to and including 200 mm diameter. They
may also be used for piston rings of compressors working under similar
conditions.

So A.lEQ
lL~rgRARY

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."

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.

Copyright 1990 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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*TR refers to Technical Report
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Page 3 J1999

3. RING TYPES AND DESIGNATION EXAMPLES:

3.1 Types Nt NMt E and EM - Scraper Rings -Common General Features:

NOTE: See Table 7 or 8 for dimensions and forces .

..(

I
I--r- -t:J

til

u: I X
tb )

h1

~

FIGURE 1 - Types N, NM, E and EM

3.2 IYpe N- Scraper Ring (Napier):

3.2.1 Ge!leral Features:

X

Mark

When the ring is closed,
this edge shall be in contact
with the cylinder bore.

• See Table 1.

o FIGURE 2 '- Type N- Detail of Fig. 1
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J1999

TABLE 1 - r2 Dimensions

Dimensions in millimeters
I

r2
dl max

I

30 < d1 < 175 0.3

175 < dl < 200 0.7

Page 4

3.2.2 Designation Exam~: Designation of a Napier ring of dl = 90 mm nominal
diameter, radial wall thickness "regular", hl = 2.5 mm ring width, made
of grey cast iron, non-heat-treated (material subclass 12), general
features as shown in Figs. 1 and 2, and inside chamfered edges.

3. 3 IYJ)L~H __ .s_cr~pex Ring (NaJ1ier), Taper Faced:

3.3.1 ~eD!Ul~l--Egatur~:

x

"t:l

V0'-j/>:,(/1/ Mark
'/ f"

, rT ~ \
It£" ~// i

~~ -.~
.150~3o_1/ h ML M4

2

* See Table 1.
** See Table 2.

FIGURE 3 - Type NM - Detail of Fig. 1
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Page 5 ~Ar

J1999....®

TABLE 2 - Taper

Uncoated and
Taper coated rings

(molybdenum)

Tolerance

Ml 10'

M2 30'
+60'
0

M3 60'

M4 90' I
3.3.2 De~ation Example: Designation of a Napier ring, taper faced

M4 = 90', of dl = 90 mm nominal diameter, radial wall thickness
"regular", hl = 2.5 mm ring width, made of grey cast iron, heat-treated
(material subclass 21), general features as shown in Figs. 1 and 3, and
phosphate allover:

Piston ring SAE J1999 or ISO 6623 - NM4 - 90 x 2.5 - MC2l PO

3.4 Type E - Scraper Ring (Stepped):

3.4.1 General Features:

x

~
"- When the ring is closed,

~ 2__~ this edge shall be in contact
Z'o with the cylinder bore.

'.':;0

• Seelablel.

FIGURE 4 - Type E - Detail of Fig. 1
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J1999 Page 6

3.4.2 ~~~ignatt~Q_Exam~: Designation of a scraper ring of dl = 90 mm (~
nominal diameter, radial wall thickness "regular", hl = 2.5 mm ring
width, made of grey cast iron, non-heat-treated (material subclass 12),
general features as shown in Figs. land 4, and periphery
molybdenum coated inlaid design, 0.10 mm minimum thickness.

3.5 Type EM - Scraper Ring (Stepped) Taper Faced:

3.5.1 General Features:

x
)

• See Table 1.
** See Table 2.

FIGuRE 5 - Type EM - Detail of Fig. 1

3.5.2 De~ation Exam~: Designation of a scraper ring taper faced
M2 = 30 1

, of dl = 90 mm nominal diameter, radial wall thickness
"regular", hl = 2.5 mm ring width, made of grey cast iron, heat-treated ...-...
(material subclass 22), general features as shown in Figs. 1 and 5, and ~

inside chamfered edges.
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Page 7

4. COMMON FEATURES:

J1999

4.1 N, NM, E, and EM Rings - Inside Chamfered Edges (KI): (See Fig. 6)

NOTE: See Table 3 for dimensions.

y

~I

o

y

For nominal KI > 0.3

y

For nominal KI < 0.3

FIGURE 6 - Inside Chamfered Edges (KI)

TABLE 3 - KI Dimensions

Dimensions in millimeters

KI

)

o

30 ~ dl < 50

I 50 < d1 < 125

125 < dl < 175

175 <; dl < 200

0.2 max

0.3±0.15

0.4±0.15

0.6 ± 0.2
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J1999 Page 8

4.2 N, NM, E, and EM Rings, Coated (Molybdenum Inlaid) - Layer Thickness: (See
Fig. 7)

NOTE: See Table 4 for dimensions.

~I
FIGURE 7 - Layer Thickness

TABLE 4 - Layer Thickness

Dimensions in millimeters

Thickness
Molybdenum mi n

MOl 0.05

M02 0.10

M03 0.15

M04 0.20

5. FORCE FACTORS:

The tangential and diametral forces given in Tables 7 and 8 shall be
corrected when additional features and/or materials other than grey cast iron
with a modulus of elasticity of 100 000 MPa are being used.

For common features, the multiplier correction factors given in Tables 5 and
6 and the force correction factors given in SAE J1591 shall be used.

The factors of Table 6 have been calculated with mean coating thickness.
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Page 9

TABLE 5 - Force Correction Factors for N, NM, E, and
EM Rings, With Feature KI

dl Factor
mm

I

30 < d1 ( 50 1 I
I

50 < dl < 200 0.97
I

J1999

0 TABLE 6 - Force Correction Factors for N, NM, E, and
EM Rings, Molybdenum Coated (Inlaid Type)

dl Factor
mm

MOl M02 M03 M04

30 < dl < 50 0.81 0.75 - -
I I,

I !

i 50 < dl < 100 0.90 0.86 I 0.83 0.80I !i !
I •

100 < dl < 150 0.94 0.91 I 0.89 i 0.87I

I I
I

I
; I

d1 <
I

0.94 0.92 0.90
I150 < 200 0.95 I

)

o
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