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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmentab—h—Haisor—with—SO—also—take—part—in—the—work—SO—collaborates—slosely—with the

T O—toico— SO oOTTtoy

Internationall Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgdsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting{OPublication as an
Internationall Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is grawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 6621-1 was prepared by Technical Committee ISO/TC 22, Road vehigles.

This second edition cancels and replaces the first edition (ISO 6621-1:1986) which has been technjcally
revised.

ISO 6621 cgnsists of the following parts, under the general title: Internal combustion engines — Piston rings:
— Part 1: Yocabulary

— Part 2: lnspection measuring principles
— Part 3: Material specifications

— Part 4: General specifications

— Part 5: Quality requirements

iv © 1SO 2007 — All rights reserved
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Introduction

ISO 6621 is one of a series of International Standards dealing with piston rings for reciprocating internal
combustion engines. Others are 150662211121 SO 66233 SO 6624 [41BL6LI7] SO 6625 (8],
ISO 6626 [PLI101[11] and 1SO 6627 [12],
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INTERNATIONAL STANDARD

ISO 6621-1:2007(E)

Internal combustion engines — Piston rings —

Part 1:

Vo

cabulary

1

This
type

The
engi

NOT
NOT
ISO §
the tq

Thes|
the n

2

The
refer]
docu

ISO
Part

Scope
part of ISO 6621 defines the most commonly used terms for piston rings. These‘terms des
5 of piston rings or certain characteristics and phenomena of piston rings.

nes. They may also be used for piston rings of compressors working undéer analogous conditi
= Further terms and definitions covering measuring principles are giverrin ISO 6621-2.

F 2 In addition to terms given in the three official ISO languages (English, French and Russiar
621 gives the equivalent terms in the German, Spanish, Portuguese, Italian and Japanese languages.

rms given in the official languages can be considered as ISO terms.

e have been included at the request of Technical Committee ISO/TC 22 and are published under the r
ember bodies for Germany (DIN), Spain (AENOR), Partugal (IPQ), Italy (UNI) and Japan (JIS).

Normative references

following referenced documents\are indispensable for the application of this documen
ences, only the edition citedy. applies. For undated references, the latest edition of th
ment (including any amendments) applies.

P86-1, Geometrical product specifications (GPS) — ISO code system for tolerances of lin
1: Basis of tolerances; deviations and fits

ignate either

terms and definitions in this part of ISO 6621 apply to piston rings for_fegiprocating interngl combustion

pNns.

), this part of
However, only

bsponsibility of

t. For dated
b referenced

ear sizes —
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3 Piston ring classification

Piston ring Classification criteria
6) - - - Construction
Single-piece ring .
Function

2 Cross-section configuration

Peripheral surface configuration
Edge configuration
Surface layer configuration

Sprina-tuoe
LRAAC- Bar g

Compression ring

3

- Rectangular ring
- Keystone ring
- Half keystone ring

® ® ®

@)

- Straight faced - Internal bevel - Plain, uncoated
- Barrel faced - Internal step - Coated with features “fully-faced, semi-inlaid, inlaid”
- Asymmetric barrel faced| | - Inside chamfered edges - Plated with features “fully-faced, semi-inlaid, inlaid”
- Taper faced - Outside chamfered edges - Nitrided with features - nitrided on allsurfaces
- nitrided on'specific surfaces only

[ Seraperrng |

3

- Napier ring (undercut step)
- Scraper ring (stepped)
[

@ ® ®

- Straight faced | - Inside chamfered edges | - Plain, unceatéd
- Taper faced - Coated “intaid”
- Plated*fully-faced”

— Oil control ring

3

- Slotted oil control ring
- Bevelled-edge oil control ring
- Double-bevelled oil control ring

| - Inside chamfered edges

Multi piece ring
Qil control ring

7
F— Coil-spring-loaded-ring
3

- Slotted ‘ail ¢ontrol ring

- Bevélled=edge oil control ring

- Double-bevelled oil control ring
<Bevelled-edge profile ground oil control ring

©

- Plain, uncoated
- Plated "fully-faced" (only bevelled-edge oil control ring)
=Nitricred

—{ Expander/segment oil control ring |
®

- Expander plain/segment peripheral surface plated
- Expander and segment nitrided on all surfaces

2 © 1SO 2007 — All rights reserved
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4

4.1

Piston ring types

Cross section configuration

ISO 6621-1:2007(E)

The more common cross section configurations in general use are shown in Table 1. Combinations of
configurations listed in Tables 2 to 5 along with those in Table 1 are shown as “common features” in the
relevant ISO Standard referenced in each table.

Table 1 — Cross section configuration

Type Cross section Releyant
Interhationgl Standard
) 6622-1
Recfangular ring |
) 6622-2
7 6624-1
Keystone ring ,\
—% 6624-3
Half keystone ri | oo24-2
alf keystone ring . J
% | 6624-4
|
Scraper ring (stepped) % 6623
Napler ring (undercut stepped) % l 6623
I
|
)
Slotted oil control ring —— 6625
|
|
)
(
Double-bevelled-edge oil control ring C 6625
5
(
)
{
Bev¢lled-edge oil control ring C 6625
6626
Coil-spring-loaded slotted oil control ring
6626-2
(
6626
Coil-spring-loaded double-bevelled-edge oil control ring
6626-2

© 1SO 2007 — All rights reserved
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Table 1 (continued)

Type Cross section Relevant
International Standard
6626
Coil-spring-loaded bevelled-edge oil control ring
6626-2
Steel oil contfol ring with V-groove 6626-3
Expander/segment oil control ring 6627,
3

4.2 Peripheral surface configuration

The more cdgmmon peripheral surface configurations in general use,are shown in Table 2.

Table 2 — Peripheral surface configuration

Configuration Cross section Relevant
International Stanglard

6622-1/6622-2
6623

6624-1/6624-2
6624-3/6624-4
— 6622-1/6622-2
6624-1/6624-2
— 6624-3/6624-4

: ; i £ i
) i 6622-1/6622-2
Peripheral syrface asymmetrical barrel faced //

Peripheral syrface straight faced

Peripheral syrface barrel faced

6624-1/6624-3

T 6622-1/6622-2

1 £ £ i “ IaTalaloN/aTala V. IR
Perlpheral surface-tapet faced T OOZIT00Z51
[J_L_/— 6624-3
— 6622-1/6622-2
Peripheral surface taper faced partially cylindrical machined or /// 6623/6624-1
lapped I 7 )
6624-3

4 © 1SO 2007 — All rights reserved
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4.3 Edge configuration

The more common edge configurations in general use are shown in Table 3.

Table 3 — Edge configuration

ISO 6621-1:2007(E)

Configuration

Cross section

Relevant
International Standard

IntevInaI bevel top side (positive twist type)

6622-1/6622-2
6624-1/6624-3

Intefnal step top side (positive twist type) Y
ntefnal step top side (positive twist type
PP P P 6624-1
) 6622-1
Intenal bevel bottom side (negative twist type) ] 7
L 6622-2
Intenal step bottom side (negative twist type) % 6622-1

Inside edges chamfered

6622-1/6623
6624-1/6624-2
6625

Inside edges rounded

6622-2
6624-3/6624-4

Outgide edges rounded

Outdide edges chamfered /Z/ 06221
utgiae e gesc amrtere / ‘

_/4_2 4 6624-2

6622-2

6624-3/6624-4

© 1SO 2007 — All rights reserved
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4.4 Coated, plated and nitrided surfaces configuration

:2007(E)

The more common coated, plated and nitrided surface configurations in general use are shown in Table 4.

Table 4 — Surface layer configuration

Configuration

Cross section

Relevant
International Standard

6622-1/6623

Peripheral sy

rface plain, i.e., uncoated, unplated and not nitrided

6624-1/6624-2
6625
6626/6626-2

Peripheral sy

rface coated or plated “fully-faced configuration”

6622-1/6622-2
6623/6624-1
6624-2/6624-3
6624-4/6626
6626-2/6627

Peripheral sy

rface coated or plated “semi-inlaid configuration”

6622-1
6624-1/6624-2

Peripheral sy

rface coated or plated “inlaid configuration”

6622-1/6622-2
6623/6624-1
6624-2/6624-3
6624-4

6622-2/6624-3

Piston ring nitrided on all surfaces
6624-4/6627/6626-3
Piston ring ”nitrided on specific surfaces,only (e.g., “peripheral 6624-3/6624-4
surface only
4.5 Joint|configuration
The more cgmmonsjeint configurations in general use are shown in Table 5.
6 © 1SO 2007 — All rights reserved
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Table 5 — Joint configuration

Configuration Joint configuration Relevant International Standard

Joint with side notch \i/ i 6621-4
Joint with internal notch Q\i’/@ 6621-4

\lll/

5 Piston ring nomenclature

5.1 | Free (unstressed) ring

Termps commonly used to describe free (unstressed) rings are shown in Figure 1.

Key

1 beripheral surface 6 inside surface

2 back of thewring 7 ring width, /,

3 ree gapym 8 side faces

4 buit-ends 9 peripheral edges

5  radial wall thickness, a, 10 coll spring excursion, f,

Figure 1 — (Unstressed) ring

5.2 Closed ring

Additional terms commonly used to describe closed rings are shown in Figure 2.

© 1SO 2007 — All rights reserved 7
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Key
1 closed g4p, s,

2 cylinder Qore/nominal ring diameter, d,

Figure 2 — Closed ring

5.3 Assembled ring in closed condition

Terms commonly used to describe piston rings assembled in_the piston groove are shown in Figure 3.

3 5
5
a
1 w ——2 -t |
, 1 / z
2 \§ oo} M~ VA
y =<0 (o))
& o
3
4 1
4
a) rectangular ring b) keystone ring
Key
1 groove root radius 4 nominal diameter, d, 7  groove width
2 groove root diameter 5 radial wall thickness, a, 8 ring width, 7,
3 radial clearance 6 side clearance 9 nominal ring width, #,

Method A: agref...h;measured
Method B: hgref...agmeasured

Figure 3 — Ring clearances

8 © 1SO 2007 — All rights reserved
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5.4 Edges, surfaces and faces

ISO 6621-1:2007(E)

Terms commonly used to describe edges, surfaces and faces on the rings are shown in Figure 4.

Key

1 nside edges

2 nside surface

3 nside edge of gap
4 beripheral surface
5 beripheral edges

10

11

opposite gap corners
inside edge of slot
gap face

outside gap corners

= O 0 SN

0 slot face

12

13

11 inside gap corners
12  side face
13 outside groove face

Figure 4 — Edges, surfaces and faces

© 1SO 2007 — All rights reserved
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5.5 Chamfered edges

Terms commonly used to describe edge chamfers on rings are shown in Figure 5.

2

L

™~
3

4
Key

1 outside chamfered edge

2 peripherd edge

3 side faceledge

4 inside chamfered edge

Figure 5 — Chamfered edges

5.6 Scraper ring

Terms commonly used to describe scraper and Napier.rings are shown in Figure 6.

4/

Key

1 Napier angle

2 step width, A,

3 undercut radius, r,

4 Napier undercut and step
5 step depth, a,

Figure 6 — Section of Napier ring

10 © 1SO 2007 — All rights reserved
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5.7 Oil control ring

Terms commonly used to describe coil-spring-loaded slotted oil control rings are shown in Figure 7.

e o]
-
Key
1 apgular slot spacing 7  bridge 13 land width, &g
2 apgular pitch at gap 8  radial thickness with coil spring, a,, 14 land spacing, B4
3 bridge length, 1w, 9  slot width, ¢, 15 external land depth, a4,
4 slot spacing; y, 10  coil spring diameter, d, 16 groove depth, a,
5 slot lengthyw, 11 coil spring groove diameter, d,, 17 groove depth and bridge, a5
6 slot 12 coil spring 18 radial wall thickness, a,

Figure 7 — Coil-spring-loaded slotted oil control ring

© 1SO 2007 — All rights reserved 11
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Terms commonly used to describe expander/segment oil control rings are shown in Figure 8.

—
)
I
_>I

<Y
|

S

C =
Q) —
o 5
4 @ D =
X U =
5
A-A
8
N~
assembly.
13
16
o Z
ha ~
N N~
] 14 A
N Z
~ 15
expander-spacer segment
Key
1 seating tab 7 ___assembly radial thickness, 4., 13 spacer width jq
2 nominal ring assembly diameter,d;, 8  expander-spacer 14 seating tab angle, 6
3 segment closed gap, s, 9 segment 15 expander width, g
4 expander-spacer ends 10 spacer radial thickness, ag 16 segment width, 7,
5 peripheral surface 11 expander radial thickness, aq 17  segment radial wall thickness, a,
6 nominal assembly width, 7, 12 seating tab thickness, a,,

a8 Stagger segment gaps and expander ends (all three components).

Figure 8 — Expander/segment oil control ring

12 © 1SO 2007 — All rights reserved
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6 Terms and definitions

For the purpose of this document the following terms and definitions apply.

6.1 Types of piston ring

6.1.1

piston ring

outward expanding annular ferrous spring, fitting into a piston groove, sealing against pressure differential of
gases or liquids between the peripheral and side faces of the ring and the bore and piston groove respectively

6.1.2
singje-piece ring
piston ring formed from only one part that is intended for installation in a single ring groove

6.1.
muliji-piece ring
pistan ring comprising two or more component parts that are intended for installation in a single rirjg groove

6.1.
compression ring
pistan ring whose primary purpose is to prevent leakage of gas past the piston

6.1.
oil cpntrol ring
piston ring with oil return slots or an equivalent whose primary purpose is to scrape oil from the cylinder wall

6.1.

rectangular ring
compression ring with a rectangular cross section whose geometrically simple form provides an aflequate seal
undgr normal engine operating conditions

6.1.7
keygtone ring
compression ring with both sides tapered

NOTE The keystone ring is used-in those cases when ring sticking can be expected. Due to its wedge shape, any
radia| movement of the ring will alter its ‘axial clearance and thus minimize the build-up of combustion residugs.

6.1.8
half keystone ring
compression ring with.one side face tapered

NOTE Usually,the tapered side face is the one that faces the combustion chamber.

6.1.9

scrapering (stepped)

ring F/ith a rectangular shaped step on the lower peripheral edge to scrape oil from the cylinder wall
NOTE It can also act as a lower compression ring.

6.1.10

Napier ring (undercut step)
scraper ring with a radiused undercut step

6.1.11
slotted oil control ring
slotted oil control ring with parallel side faces and two contact lands

NOTE Due to the narrow lands of this type of ring, a high unit pressure is achieved.

© IS0 2007 — Al rights reserved 13
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6.1.12
bevelled-ed

:2007(E)

ge oil control ring

slotted oil control ring with lands that are chamfered on their outer edges

NOTE

thereby a better oil scraping effect.

6.1.13

double-bevelled oil control ring
slotted oil control ring with lands that are chamfered on their upward facing edges

NOTE B

ehamafariaa th | a-afbaoth landain tha canaa o tH k. i ceranina-offact i wan-furtbar toanra s
Dot Taa ST e Sar e O et ot O SCrapPm g e C S~ Cv e ot iCT i proy

6.1.14
coil-spring-
slotted oil cq

NOTE T

6.1.15
coil-spring-
coil-spring-Iq

6.1.16
coil-spring-
coil-spring-Iq

6.1.17

coil-spring-
coil-spring-Iq
outer edges
NOTE M

6.1.18

P
e g tric-CagecsS—oOr

oaded slotted oil control ring
ntrol ring whose radial pressure is increased by means of a cylindrical coil spring

Nis spring acts equally in all directions against the inside of the ring.

oaded bevelled-edge oil control ring
aded slotted oil control ring with lands that are chamfered on their quter edges

oaded double-bevelled oil control ring
aded slotted oil control ring with lands that are chamfered on their upward facing edges

oaded bevelled-edge chromium plated oil control ring

ay or may not be profile ground.

expander/s¢gment oil control ring

il control ring comprised of(an expander-spacer and two segments

kpander-spacer design Will vary with manufacturer.

cal characteristics of rings

g diameter
heterdy; identical to the nominal cylinder bore, in accordance with 1ISO 286

multi-piece g
NOTE E
6.2 Phys
6.2.1

nominal rin
nominal diar
6.2.2

aded slotted oil control ring with lands that are/chromium plated and chamfered on their innef

witness line
narrow continuous line of contact lapped on the peripheral surface of the ring which can be seen around the
circumference with normal vision

6.2.3
joint

location on a piston ring where the butt ends come together

6.2.4
butting
touching of t

14

he two ring gap faces

The peripheral edges of both lands are chamfered in order to achieve a further increase in unit pressure and

and

© 1SO 2007 — All rights reserved
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6.2.5
effective free gap
free gap, m, minus the measured closed gap, s,

See Figure 1 for m; see Figure 2 for s4.

NOTE Free gap used in the formulae for calculation of £ value, tangential force, F}, diametral force, Fy, and stresses.
6.2.6

pressure pattern

cont i

6.2.
contact pressure
presgure that a ring exerts radially against the cylinder wall

NOTE Pressure is expressed in N/mm?2.

6.2.9
pin point or burry light
intermittent pinpoints of bright light or hazy light, but not bright direct light, observed in [the test for
light{tightness

6.3 | Piston part

6.3.1
ring|groove
grooye in the piston in which the piston ring is fitted

6.4 | Measuring devices

6.4.1
ring|gauge
solidjannular gauge having an inside diameter of the nominal cylinder bore

6.4.2
refefence plane (datum surface)
plang on which the piston ring is placed for measurements, except where otherwige specified

© 1SO 2007 — All rights reserved 15
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Alphabetical index

Characteristic/Term Symbol ISO Reference Clause/Subclause
Assembly radial thickness aqq 6627 57
Asymmetrical barrel-faced rings (see rectangular and 6622-1/6622-2
keystone rings) 6624-1/6624-3
6621-2
Barrel face (lbarrel on peripheral surface) Iy, 13 |16622-1/6622-2
6624-1 ff. until 6624-4
Barrel-faced | rings, see rectangular, keystone and half 6622-1/6622-2
keystone rings 6624-1 ff. until 6624-4
Bevelled-edge oil-control ring 0625
6626
Bridge length w2 0626-1 >
6626/66262/6626-3 4.2/5.2/5.5
Burrs 66215
Casting skin 6621-5 4.5
Cavities 6621-5 4.2
Chamfering 6621-4 10
Chipping 6621-5 44
Chromium bgads (nodules) 6621-5 4.5
Chromium plating hardness 6621-4 10.1
Classification of piston rings 6621-1 3
Closed gap 54 6621-1/6621-4 5.2/7.3
Coating conflgurations 6621-1 4.4
Coating thickness 6621-4/6622 ff 10
Coating thickness tolerange 6621-4 10
Coil spring dlameter d; 6621-1/6626/6626-2 5.7/5.1
Coil spring t)lpes 6626 51
Coil spring c!\cursiun + 6624116626 54452
Coil spring groove diameter dyy 6621-1/6626/6626-2 5717
Coil-spring-loaded double-bevelled oil-control rings 6626/6626-2 3.3/4.3
Coil-spring-loaded oil-control rings 6626/6626-2/6626-3
Coil-spring-loaded slotted oil-control rings 6626/6626-2
Contact pressure Po 0626/0626-2 o
6626-3/6627 5.7/8
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