GROVER

Vg
GROVER DOUBLE §!'m)

piston ring  RING €O \_

Originally developed by Grover Piston Ring,
the Permaseal® joint design has become the
industry standard for hydraulic cylinder
service. Because the Permaseal® joint design is
bi-directional, fewer rings are required in
doubleacting  applications, and  costly
assembly errors are eliminated in all hydraulic
cylinder applications.

End Clearance in the Permaseal® ring not only
compensates for cylinder diameter tolerance
and thermal expansion, it also eliminates the
need for ring fitting during assembly, and
allows for ring and cylinder wear during
operation.

Permaseal® outperforms all other piston rings
when passing open ports. lts unique over-
lapping, interlocking joint design prevents the
ends of the ring from moving radially outward
when passing open ports, and eliminates
the danger of portclipping. Port diameters
up fo four times the ring width have been
accommodated.

The diametral tension of the Permaseal® ring
pressing against the cylinder wall establishes
an initial circumferential seal. Fluid pressure
transmitted to the ring through the radial
clearance between the piston and cylinder
wall causes the side face of the piston ring to
seal against the side face of the piston ring
groove. These surfaces, in conjunction with the
sealing effectiveness of the Permaseal® joint
design, ensure that oil bypass rates are
maintained at or below acceptable levels in
the  majority of industrial  hydraulic
applications.

The efficiency of the Permaseal® ring as a
dynamic seal depends upon the sealing
surfaces provided by the piston groove and
the cylinder wall. Please refer to sections
covering "Ring and Groove Design."
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The diametral tension of the ring causes its initial
bearing against the cylinder wall. Fluid pressure is
transmitted to the ring through the clearance between
the piston and the cylinder, forcing the ring outward
and away from the pressure.

Primary sealing occurs on surface "A", while
secondary sealing is achieved on surfaces "B" and
"C" after fluid pressure or system pressure occurs.
Once the ring is seated the pressure differential
becomes constant and maintains contact between the
mating surfaces (See Figure 1).

The end clearance, necessary for thermal expansion
and cylinder tolerance, in the Permaseal® ring is so
incorporated into the joint as to eliminate a direct
path for leakage (See Figure 2 & 3). This design
removes the need for ring fitting and compensates for
ring and cylinder wear.
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PERMASEAL

TECHNICAL BULLETIN

NOTES

WALL FINISH:

Surface finish is not critical
with the use of metallic
piston rings. Satisfactory
results can be obtained in
bores ranging from 4 to 80
RMS. It has been found,
however, that excellent ring
seating takes place in
cylinders with wall finishes
from 16 to 40 RMS.

OUT OF ROUNDNESS:

This should not exceed
.0005" per inch of cylinder
diameter to a maximum of

.005".

TAPER:
This should not exceed
.0001" per inch of cylinder

length to a maximum of
.005".

Typical tool radius is .010"

The dimensions listed are
only common sizes and
tolerances in reference to
Grover's standard price
sheet. Grover Piston Ring
Inc. is capable of manu-
facturing o wide range of
diameters, cross sections
and joint configurations.

Please contact our
engineering department for
custom  designs  aond

tolerances to meet your
unique needs.
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PERMASEAL® PISTON RING

MATERIAL - GREY CAST IRON
Size Range 1 1/2" OD-30 1/2" OD

LEGEND

DIAMETER

RADIAL ¥
WALL

CLEARANCE

_)<_

T

END

AXIAL
WIDTH

RING AND GROOVE DESIGN AREA

Diameter Range Axial Ring Width Radial Wall
Optional Standard Optional
1.5000" - 1.7500" | .0925/.0935 .1230/.1240 .1855/.1865 | Diameter/26
1.7510"-2.5000" | .0925/.0935 .1230/.1240 .1855/.1865 | Diameter/28
2.5010" - 5.7500" | .1230/.1240 .1855/.1865 .2480/.2490 | Diameter/30
5.7510"-7.7500" | .2475/.2490 .3095/.3110 .3715/.3730 | Diameter/30
7.7510" - 9.5000" | .3095/.3110 .3715/.3730 .4965/.4980 | Diameter/30
9.5010" - 12.000" | .3090/.3110 .3710/.3730 .4960/.4980 | Diameter/30
12.001" - 16.000" | .3710/.3730 .4960/.4980 .6210/.6230 | Diameter/30
16.001" - 19.500" | .4960/.4980 .6210/.6230 .7450/.7470 | Diameter/30
19.501" - 30.500" | .6205/.6230 .7445/.7470 .9945/.9970 | Diameter/35
Diameter Permaseal Diameter Radial Wall

End Clearance

Tolerance

1.5000"-4.5610" .005/.015 1.5000" - 12.000" +.000-.015
4.5620"-19.970" .010/.020 12.001" - 30.000" +.000 - .030
19.971"-30.500" .015/030

GROOVE DESIGN DATA

Groove recommendations conform to
ANSI B93.36 and NFPA Std. T3.19.11

. CYLINDER )
] A
*
\J J Y
GROOVE
WIDTH | GROOVE
- > DEPTH
PISTON |

*RADIUS .010R” MAX

**SURFACE FINISH 43 Ra MAX
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Ring Diameter =
Minimum Bore Diameter

Minimum Groove Width =
Maximum Ring Width + .002

Maximum Groove Width =
Minimum Groove Width + .002

Minimum Groove Depth =
Maximum Radial Wall +
Maximum Tool Radius + .005

Maximum Groove Depth
is dependent upon specific
assembly alignment.
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PERMASEAL® PISTON RING

MATERIAL - GREY CAST IRON
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Minimum | Maximum | Minimum | Groove | Maximum
Part Minimum | Maximum | Minimum | Maxium | Minimum | Maximum | Groove Groove Groove Root Extrusion
Number Diameter |  Width Width Wall Wall Gap Gap Width Width Depth Radius Gap
P-1001 1.500 0.1230 | 0.1240 0.052 0.067 0.005 0.015 0.126 0.128 0.082 0.010 0.018
P-1001-03 1.500 0.0925 | 0.0935 0.052 0.067 0.005 0.015 0.096 0.098 0.082 0.010 0.018
P-1001-06 1.500 0.1855 | 0.1865 0.052 0.067 0.005 0.015 0.189 0.191 0.082 0.010 0.018
P-1002 1.625 0.1230 | 0.1240 0.056 0.071 0.005 0.015 0.126 0.128 0.086 0.010 0.019
P-1002-03 1.625 0.0925 | 0.0935 0.056 0.071 0.005 0.015 0.096 0.098 0.086 0.010 0.019
P-1002-06 1.625 0.1855 | 0.1865 0.056 0.071 0.005 0.015 0.189 0.191 0.086 0.010 0.019
P-1003 1.750 0.1230 | 0.1240 0.060 0.075 0.005 0.015 0.126 0.128 0.090 0.010 0.020
P-1003-03 1.750 0.0925 | 0.0935 0.060 0.075 0.005 0.015 0.096 0.098 0.090 0.010 0.020
P-1003-06 1.750 0.1855 | 0.1865 0.060 0.075 0.005 0.015 0.189 0.191 0.090 0.010 0.020
P-1004 1.875 0.1230 | 0.1240 0.060 0.075 0.005 0.015 0.126 0.128 0.090 0.010 0.020
P-1004-03 1.875 0.0925 | 0.0935 0.060 0.075 0.005 0.015 0.096 0.098 0.090 0.010 0.020
P-1004-06 1.875 0.1855 | 0.1865 0.060 0.075 0.005 0.015 0.189 0.191 0.090 0.010 0.020
P-1005 2.000 0.1230 | 0.1240 0.060 0.075 0.005 0.015 0.126 0.128 0.090 0.010 0.020
P-1005-03 2.000 0.0925 | 0.0935 0.060 0.075 0.005 0.015 0.096 0.098 0.090 0.010 0.020
P-1005-06 2.000 0.1855 | 0.1865 0.060 0.075 0.005 0.015 0.189 0.191 0.090 0.010 0.020
P-1005-08 2.000 0.2480 | 0.2490 0.060 0.075 0.005 0.015 0.251 0.253 0.090 0.010 0.020
P-1006 K25 0.1855 | 0.1865 0.065 0.080 0.005 0.015 0.189 0.191 0.095 0.010 0.022
P-1006-03 2.125 0.0925 | 0.0935 0.065 0.080 0.005 0.015 0.096 0.098 0.095 0.010 0.022
P-1006-04 2.125 0.1230 | 0.1240 0.065 0.080 0.005 0.015 0.126 0.128 0.095 0.010 0.022
P-1007 2.250 0.1855 | 0.1865 0.070 0.085 0.005 0.015 0.189 0.191 0.100 0.010 0.023
P-1007-03 2.250 0.0925 | 0.0935 0.070 0.085 0.005 0.015 0.096 0.098 0.100 0.010 0.023
P-1007-04 2.250 0.1230 | 0.1240 0.070 0.085 0.005 0.015 0.126 0.128 0.100 0.010 0.023
P-1007-05 2.250 0.1540 | 0.1550 0.070 0.085 0.005 0.015 0.157 0.159 0.100 0.010 0.023
P-1007-08 2.250 0.2480 | 0.2490 0.070 0.085 0.005 0.015 0.251 0.253 0.100 0.010 0.023
P-1008 2.375 0.1855 | 0.1865 0.076 0.091 0.005 0.015 0.189 0.191 0.106 0.010 0.025
P-1008-04 2.375 0.1230 | 0.1240 0.076 0.091 0.005 0.015 0.126 0.128 0.106 0.010 0.025
P-1008-08 2.375 0.2480 | 0.2490 0.076 0.091 0.005 0.015 0.251 0.253 0.106 0.010 0.025
P-1009 2.500 0.1855 | 0.1865 0.082 0.097 0.005 0.015 0.189 0.191 0.112 0.010 0.027
P-1009-03 2.500 0.0925 | 0.0935 0.082 0.097 0.005 0.015 0.096 0.098 0.112 0.010 0.027
P-1009-04 2.500 0.1230 | 0.1240 0.082 0.097 0.005 0.015 0.126 0.128 0.112 0.010 0.027
P-1009-05 2.500 0.1540 | 0.1550 0.082 0.097 0.005 0.015 0.157 0.159 0.112 0.010 0.027
P-1009-08 2.500 0.2480 | 0.2490 0.082 0.097 0.005 0.015 0.251 0.253 0.112 0.010 0.027
P-1010 2.625 0.1855 | 0.1865 0.087 0.102 0.005 0.015 0.189 0.191 0.117 0.010 0.028
P-1010-03 2.625 0.0925 | 0.0935 0.087 0.102 0.005 0.015 0.096 0.098 0.117 0.010 0.028
P-1010-04 2.625 0.1230 | 0.1240 0.087 0.102 0.005 0.015 0.126 0.128 0.117 0.010 0.028
P-1011 2.750 0.1855 | 0.1865 0.091 0.106 0.005 0.015 0.189 0.191 0.121 0.010 0.030
P-1011-03 2.750 0.0925 | 0.0935 0.091 0.106 0.005 0.015 0.096 0.098 0.121 0.010 0.030
P-1011-04 2.750 0.1230 | 0.1240 0.091 0.106 0.005 0.015 0.126 0.128 0.121 0.010 0.030
P-1011-08 2.750 0.2480 | 0.2490 0.091 0.106 0.005 0.015 0.251 0.253 0.121 0.010 0.030
P-1012 2.875 0.1855 | 0.1865 0.093 0.108 0.005 0.015 0.189 0.191 0.123 0.010 0.030
P-1012-04 2.875 0.1230 | 0.1240 0.093 0.108 0.005 0.015 0.126 0.128 0.123 0.010 0.030
P-1013 3.000 0.1855 | 0.1865 0.095 0.110 0.005 0.015 0.189 0.191 0.125 0.010 0.031
P-1013-04 3.000 0.1230 | 0.1240 0.095 0.110 0.005 0.015 0.126 0.128 0.125 0.010 0.031
P-1013-08 3.000 0.2480 | 0.2490 0.095 0.110 0.005 0.015 0.251 0.253 0.125 0.010 0.031
P-1013-10 3.000 0.3100 | 0.3110 0.095 0.110 0.005 0.015 0.313 0.315 0.125 0.010 0.031
P-1014 3.125 0.1855 | 0.1865 0.100 0.115 0.005 0.015 0.189 0.191 0.130 0.010 0.032
P-1014-04 3.125 0.1230 | 0.1240 0.100 0.115 0.005 0.015 0.126 0.128 0.130 0.010 0.032
P-1014-08 3.125 0.2480 | 0.2490 0.100 0.115 0.005 0.015 0.251 0.253 0.130 0.010 0.032
P-1014-10 3.125 0.3100 | 0.3110 0.100 0.115 0.005 0.015 0.313 0.315 0.130 0.010 0.032
P-1015 3.250 0.1855 | 0.1865 0.103 0.118 0.005 0.015 0.189 0.191 0.133 0.010 0.033
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PERMASEAL® PISTON RING

MATERIAL - GREY CAST IRON

Minimum | Maximum | Minimum | Groove | Maximum
Part Minimum | Maximum | Minimum | Maxium | Minimum | Maximum [ Groove Groove Groove Root Extrusion
Number Diameter | Width Width Wall Wall Gap Gap Width Width Depth Radius Gap
P-1015-04 3.250 0.1230 | 0.1240 0.103 0.118 0.005 0.015 0.126 0.128 0.133 0.010 0.033
P-1015-05 3.250 0.1540 | 0.1550 0.103 0.118 0.005 0.015 0.157 0.159 0.133 0.010 0.033
P-1015-08 3.250 0.2480 | 0.2490 0.103 0.118 0.005 0.015 0.251 0.253 0.133 0.010 0.033
P-1015-12 3.250 0.3720 | 0.3730 0.103 0.118 0.005 0.015 0.375 0.377 0.133 0.010 0.033
P-1016 8i375 0.1855 | 0.1865 0.106 0.121 0.005 0.015 0.189 0.191 0.136 0.010 0.034
P-1016-04 3:375 0.1230 | 0.1240 0.106 0.121 0.005 0.015 0.126 0.128 0.136 0.010 0.034
P-1016-08 3.375 0.2480 | 0.2490 0.106 0.121 0.005 0.015 0.251 0.253 0.136 0.010 0.034
P-1017 3.500 0.1855 | 0.1865 0.109 0.124 0.005 0.015 0.189 0.191 0.139 0.010 0.035
P-1017-04 3.500 0.1230 | 0.1240 0.109 0.124 0.005 0.015 0.126 0.128 0.139 0.010 0.035
P-1017-08 3.500 0.2480 | 0.2490 0.109 0.124 0.005 0.015 0.251 0.253 0.139 0.010 0.035
P-1017-10 3.500 0.3100 | 0.3110 0.109 0.124 0.005 0.015 0.313 0.315 0.139 0.010 0.035
P-1017-12 3.500 0.3720 | 0.3730 0.109 0.124 0.005 0.015 0.375 0.377 0.139 0.010 0.035
P-1018 3.625 0.1855 | 0.1865 0.112 0.127 0.005 0.015 0.189 0.191 0.142 0.010 0.036
P-1018-08 3.625 0.2480 | 0.2490 0.112 0.127 0.005 0.015 0.251 0.253 0.142 0.010 0.036
P-1019 3.750 0.2480 | 0.2490 0.115 0.130 0.005 0.015 0.251 0.253 0.145 0.010 0.037
P-1019-04 3.750 0.1230 | 0.1240 0.115 0.130 0.005 0.015 0.126 0.128 0.145 0.010 0.037
P-1019-05 3.750 0.1540 | 0.1550 0.115 0.130 0.005 0.015 0.157 0.159 0.145 0.010 0.037
P-1019-06 3.750 0.1855 | 0.1865 0.115 0.130 0.005 0.015 0.189 0.191 0.145 0.010 0.037
P-1020 3.875 0.2480 | 0.2490 0.123 0.138 0.005 0.015 0.251 0.253 0.153 0.010 0.039
P-1020-04 3.875 0.1230 | 0.1240 0.123 0.138 0.005 0.015 0.126 0.128 0.153 0.010 0.039
P-1020-06 3.875 0.1855 | 0.1865 0.123 0.138 0.005 0.015 0.189 0.191 0.153 0.010 0.039
P-1021 4.000 0.2480 | 0.2490 0.127 0.142 0.005 0.015 0.251 0.253 0.157 0.010 0.040
P-1021-04 4.000 0.1230 | 0.1240 0.127 0.142 0.005 0.015 0.126 0.128 0.157 0.010 0.040
P-1021-05 4.000 0.1540 | 0.1550 0.127 0.142 0.005 0.015 0.157 0.159 0.157 0.010 0.040
P-1021-06 4.000 0.1855 | 0.1865 0.127 0.142 0.005 0.015 0.189 0.191 0.157 0.010 0.040
P-1021-10 4.000 0.3100 | 0.3110 0.127 0.142 0.005 0.015 0.313 0.315 0.157 0.010 0.040
P-1021-12 4.000 0.3720 | 0.3730 0.127 0.142 0.005 0.015 0.375 0.377 05115174 0.010 0.040
P-1022 4.250 0.2480 | 0.2490 0.135 0.150 0.005 0.015 0.251 0.253 0.165 0.010 0.043
P-1022-04 4.250 0.1230 | 0.1240 0.135 0.150 0.005 0.015 0.126 0.128 0.165 0.010 0.043
P-1022-06 4.250 0.1855 | 0.1865 0.135 0.150 0.005 0.015 0.189 0.191 0.165 0.010 0.043
P-1023 4.500 0.2480 | 0.2490 0.145 0.160 0.005 0.015 0.251 0.253 0.175 0.010 0.046
P-1023-04 4.500 0.1230 | 0.1240 0.145 0.160 0.005 0.015 0.126 0.128 0.175 0.010 0.046
P-1023-06 4.500 0.1855 | 0.1865 0.145 0.160 0.005 0.015 0.189 0.191 0.175 0.010 0.046
P-1023-10 4.500 0.3100 | 0.3110 0.145 0.160 0.005 0.015 0.313 0.315 0.175 0.010 0.046
P-1023-12 4.500 0.3720 | 0.3730 0.145 0.160 0.005 0.015 0.375 0.377 0.175 0.010 0.046
P-1024 4.750 0.2480 | 0.2490 0.152 0.167 0.010 0.020 0.251 0.253 0.182 0.010 0.048
P-1024-04 4.750 0.1230 | 0.1240 0.152 0.167 0.010 0.020 0.126 0.128 0.182 0.010 0.048
P-1024-06 4.750 0.1855 | 0.1865 0.152 0.167 0.010 0.020 0.189 0.191 0.182 0.010 0.048
P-1024-12 4.750 0.3720 | 0.3730 0.152 0.167 0.010 0.020 0.375 0.377 0.182 0.010 0.048
P-1024-16 4.750 0.4970 | 0.4980 0.152 0.167 0.010 0.020 0.500 0.502 0.182 0.010 0.048
P-1025 5.000 0.2480 | 0.2490 0.160 0.175 0.010 0.020 0.251 0.253 0.190 0.010 0.050
P-1025-04 5.000 0.1230 | 0.1240 0.160 0.175 0.010 0.020 0.126 0.128 0.190 0.010 0.050
P-1025-06 5.000 0.1855 | 0.1865 0.160 0.175 0.010 0.020 0.189 0.191 0.190 0.010 0.050
P-1025-10 5.000 0.3100 | 0.3110 0.160 0.175 0.010 0.020 0.313 0.315 0.190 0.010 0.050
P-1025-12 5.000 0.3720 | 0.3730 0.160 0.175 0.010 0.020 0.375 0.377 0.190 0.010 0.050
P-1025-16 5.000 0.4970 | 0.4980 0.160 .0175 0.010 0.020 0.500 0.502 0.190 0.010 0.050
P-1026 5.250 0.2480 | 0.2490 0.166 0.181 0.010 0.020 0.251 0.253 0.196 0.010 0.052
P-1026-04 5.250 0.1230 | 0.1240 0.166 0.181 0.010 0.020 0.126 0.128 0.196 0.010 0.052
P-1026-06 5.250 0.1855 | 0.1865 0.166 0.010 0.020 0.189 0.191 0.196 0.010 0.052
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Minimum | Maximum | Minimum | Groove | Maximum
Part Minimum | Maximum | Minimum | Maxium | Minimum | Maximum | Groove Groove Groove Root Extrusion
Number Diameter Width Width Wall Wall Gap Gap Width Width Depth Radius Gap
P-1026-10 5.250 0.3100 | 0.3110 0.166 0.181 0.010 0.020 0.313 0.315 0.196 0.010 0.052
P-1026-12 5.250 0.3720 | 0.3730 0.166 0.181 0.010 0.020 0.375 0.377 0.196 0.010 0.052
P-1027 5.500 0.2480 | 0.2490 0.175 0.190 0.010 0.020 0.251 0.253 0.205 0.010 0.055
P-1027-04 5.500 0.1230 | 0.1240 0.175 0.190 0.010 0.020 0.126 0.128 0.205 0.010 0.055
P-1027-06 5.500 0.1855 | 0.1865 0576 0.190 0.010 0.020 0.189 0.191 0.205 0.010 0.055
P-1027-10 5.500 0.3100 | 0.3110 0.175 0.190 0.010 0.020 0.313 0.315 0.205 0.010 0.055
P-1027-12 5.500 0.3720 | 0.3730 0.175 0.190 0.010 0.020 0.375 0.377 0.205 0.010 0.055
P-1027-16 5.500 0.4970 | 0.4980 0.175 0.190 0.010 0.020 0.500 0.502 0.205 0.010 0.055
P-1028 5.750 0.2480 | 0.2490 0.184 0.199 0.010 0.020 0.251 0.253 0.214 0.010 0.057
P-1028-04 5.750 0.1230 | 0.1240 0.184 0.199 0.010 0.020 0.126 0.128 0.214 0.010 0.057
P-1028-06 5.750 0.1855 | 0.1865 0.184 0.199 0.010 0.020 0.189 0.191 0.214 0.010 0.057
P-1028-10 5.750 0.3100 | 0.3110 0.184 0.199 0.010 0.020 0.313 0.315 0.214 0.010 0.057
P-1028-12 5.750 0.3720 | 0.3730 0.184 0.199 0.010 0.020 0.375 0.377 0.214 0.010 0.057
P-1029 6.000 0.3095 | 0.3110 0.191 0.206 0.010 0.020 0.313 0.315 0.221 0.010 0.060
P-1029-04 6.000 0.1225 | 0.1240 0.191 0.206 0.010 0.020 0.126 0.128 0.221 0.010 0.060
P-1029-06 6.000 0.1850 | 0.1865 0.191 0.206 0.010 0.020 0.189 0.191 0.221 0.010 0.060
P-1029-08 6.000 0.2475 | 0.2490 0.191 0.206 0.010 0.020 0.251 0.253 0.221 0.010 0.060
P-1029-12 6.000 0.3715 | 0.3730 0.191 0.206 0.010 0.020 0.375 0.377 0.221 0.010 0.060
P-1029-16 6.000 0.4965 | 0.4980 0.191 0.206 0.010 0.020 0.500 0.502 0.221 0.010 0.060
P-1030 6.250 0.3095 | 0.3110 0.202 0.217 0.010 0.020 0.313 0.315 0.232 0.010 0.063
P-1030-04 6.250 0.1225 | 0.1240 0.202 0.217 0.010 0.020 0.126 0.128 0.232 0.010 0.063
P-1030-06 6.250 0.1850 | 0.1865 0.202 0.217 0.010 0.020 0.189 0.191 0.232 0.010 0.063
P-1030-08 6.250 0.2475 | 0.2490 0.202 0.217 0.010 0.020 0.251 0.253 0.232 0.010 0.063
P-1030-12 6.250 0.3715 | 0.3730 0.202 0.217 0.010 0.020 0.375 0.377 0.232 0.010 0.063
P-1031 6.500 0.3095 | 0.3110 0.211 0.226 0.010 0.020 0.313 0.315 0.241 0.010 0.066
P-1031-04 6.500 0.1225 | 0.1240 0.211 0.226 0.010 0.020 0.126 0.128 0.241 0.010 0.066
P-1031-06 6.500 0.1850 | 0.1865 0.211 0.226 0.010 0.020 0.189 0.191 0.241 0.010 0.066
P-1031-08 6.500 0.2475 | 0.2490 0.211 0.226 0.010 0.020 0.251 0.253 0.241 0.010 0.066
P-1031-12 6.500 0.3715 | 0.3730 0.211 0.226 0.010 0.020 0.375 0.377 0.241 0.010 0.066
P-1031-16 6.500 0.4965 | 0.4980 0.211 0.226 0.010 0.020 0.500 0.502 0.241 0.010 0.066
P-1032 6.750 0.3095 | 0.3110 0.219 0.234 0.010 0.020 0.313 0LShis 0.249 0.010 0.068
P-1032-06 6.750 0.1850 | 0.1865 0.219 0.234 0.010 0.020 0.189 0.191 0.249 0.010 0.068
P-1032-08 6.750 0.2475 | 0.2490 0.219 0.234 0.010 0.020 0.251 0.253 0.249 0.010 0.068
P-1032-12 6.750 0.3715 | 0.3730 0.219 0.234 0.010 0.020 0.375 0.377 0.249 0.010 0.068
P-1033 7.000 0.3095 | 03110 0.228 0.243 0.010 0.020 0.313 0.315 0.258 0.010 0.071
P-1033-04 7.000 0.1225 | 0.1240 0.228 0.243 0.010 0.020 0.126 0.128 0.258 0.010 0.071
P-1033-06 7.000 0.1850 | 0.1865 0.228 0.243 0.010 0.020 0.189 0.191 0.258 0.010 0.071
P-1033-08 7.000 0.2475 | 0.2490 0.228 0.243 0.010 0.020 0.251 0.253 0.258 0.010 0.071
P-1033-12 7.000 0.3715 | 0.3730 0.228 0.243 0.010 0.020 0.375 0.377 0.258 0.010 0.071
P-1033-16 7.000 0.4965 | 0.4980 0.228 0.243 0.010 0.020 0.500 0.502 0.258 0.010 0.071
P-1034 7.250 0.3095 | 0.3110 0.237 0.252 0.010 0.020 0.313 0.315 0.267 0.010 0.073
P-1034-06 7.250 0.1850 | 0.1865 0.237 0.252 0.010 0.020 0.189 0.191 0.267 0.010 0.073
P-1034-08 7.250 0.2475 | 0.2490 0.237 0.252 0.010 0.020 0.251 0.253 0.267 0.010 0.073
P-1034-12 7.250 0.3715 | 0.3730 0.237 0.252 0.010 0.020 0.375 0.377 0.267 0.010 0.073
P-1035 7.500 0.3095 | 0.3110 0.244 0.259 0.010 0.020 0.313 0.315 0.274 0.010 0.075
P-1035-06 7.500 0.1850 | 0.1865 0.244 0.259 0.010 0.020 0.189 0.191 0.274 0.010 0.075
P-1035-08 7.500 0.2475 | 0.2490 0.244 0.259 0.010 0.020 0.251 0.253 0.274 0.010 0.075
P-1035-12 7.500 0.3715 | 0.3730 0.244 0.259 0.010 0.020 0.375 0.377 0.274 0.010 0.075
P-1036 7.750 0.3095 | 0.3110 0.252 0.267 0.010 0.020 0.313 0.315 0.282 0.010 0.078
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PERMASEAL® PISTDN RING STANDARD PART NUVIBERS

TECHNICAL BULLETIN PERMASEAL

PERMASEAL® PISTON RING

MATERIAL - GREY CAST IRON

Minimum | Maximum | Minimum | Groove | Maximum

Part Minimum | Maximum | Minimum | Maxium | Minimum | Maximum | Groove Groove Groove Root Extrusion
Number Diameter Width Width Wall Wall Gap Gap Width Width Depth Radius Gap
P-1036-08 7.750 0.2475 | 0.2490 0.252 0.267 0.010 0.020 0.251 0.253 0.282 0.010 0.078
P-1036-16 7.750 0.4965 | 0.4980 0.252 0.267 0.010 0.020 0.500 0.502 0.282 0.010 0.078
P-1037 8.000 0.3715 | 0.3730 0.260 0.275 0.010 0.020 0.375 0.377 0.290 0.010 0.080
P-1037-04 8.000 0.1225 | 0.1240 0.260 0.275 0.010 0.020 0.126 0.128 0.290 0.010 0.080
P-1037-06 8.000 0.1850 | 0.1865 0.260 0.275 0.010 0.020 0.189 0.191 0.290 0.010 0.080
P-1037-08 8.000 0.2475 | 0.2490 0.260 0.275 0.010 0.020 0.251 0.253 0.290 0.010 0.080
P-1037-10 8.000 0.3095 | 0.3110 0.260 0.275 0.010 0.020 0.313 0.315 0.290 0.010 0.080
P-1037-16 8.000 0.4965 | 0.4980 0.260 0.275 0.010 0.020 0.500 0.502 0.290 0.010 0.080
P-1038 8.250 0.3715 | 0.3730 0.268 0.283 0.010 0.020 0.375 0.377 0.298 0.010 0.083
P-1038-08 8.250 0.2475 | 0.2490 0.268 0.283 0.010 0.020 0.251 0.253 0.298 0.010 0.083
P-1038-10 8.250 0.3095 | 0.3110 0.268 0.283 0.010 0.020 0.313 Oils) 0.298 0.010 0.083
P-1039 8.500 0.3715 | 0.3730 0.275 0.290 0.010 0.020 0.375 0.377 0.305 0.010 0.085
P-1039-06 8.500 0.1850 | 0.1865 0.275 0.290 0.010 0.020 0.189 0.191 0.305 0.010 0.085
P-1039-08 8.500 0.2475 | 0.2490 0.275 0.290 0.010 0.020 0.251 0.253 0.305 0.010 0.085
P-1039-10 8.500 0.3095 | 0.3110 0.275 0.290 0.010 0.020 0.313 0.315 0.305 0.010 0.085
P-1039-16 8.500 0.4965 | 0.4980 0.275 0.290 0.010 0.020 0.500 0.502 0.305 0.010 0.085
P-1040 8.750 0.3715 | 0.3730 0.284 0.299 0.010 0.020 0.375 0.377 0.314 0.010 0.087
P-1040-08 8.750 0.2475 | 0.2490 0.284 0.299 0.010 0.020 0.251 0.253 0.314 0.010 0.087
P-1040-10 8.750 0.3095 | 0.3110 0.284 0.299 0.010 0.020 0.313 0.315 0.314 0.010 0.087
P-1041 9.000 0.3715 | 0.3730 0.294 0.309 0.010 0.020 0.375 0.377 0.324 0.010 0.090
P-1041-08 9.000 0.2475 | 0.2490 0.294 0.309 0.010 0.020 0.251 0.253 0.324 0.010 0.090
P-1041-10 9.000 0.3095 | 0.3110 0.294 0.309 0.010 0.020 0.313 0.315 0.324 0.010 0.090
P-1041-16 9.000 0.4965 | 0.4980 0.294 0.309 0.010 0.020 0.500 0.502 0.324 0.010 0.090
P-1042 9.250 0.3715 | 0.3730 0.300 0.315 0.010 0.020 0.375 0.377 0.330 0.010 0.092
P-1042-08 9.250 0.2475 | 0.2490 0.300 0.315 0.010 0.020 0.251 0.253 0.330 0.010 0.092
P-1042-10 9.250 0.3095 | 0.3110 0.300 0.315 0.010 0.020 0.313 0.315 0.330 0.010 0.092
P-1043 9.500 0.3715 | 0.3730 0.305 0.320 0.010 0.020 0.375 0.377 0.335 0.010 0.094
P-1043-06 9.500 0.1850 | 0.1865 0.305 0.320 0.010 0.020 0.189 0.191 0.335 0.010 0.094
P-1043-10 9.500 0.3095 | 0.3110 0.305 0.320 0.010 0.020 0.313 0.315 0.335 0.010 0.094
P-1043-16 9.500 0.4965 | 0.4980 0.305 0.320 0.010 0.020 0.500 0.502 0.335 0.010 0.094
P-1044 10.000 | 0.3710 | 0.3730 0.317 0.332 0.010 0.020 0.375 0.377 0.347 0.010 0.097
P-1044-08 10.000 | 0.2470 | 0.2490 0.317 0.332 0.010 0.020 0.251 0.253 0.347 0.010 0.097
P-1044-10 10.000 | 0.3090 | 0.3110 0181l 0.332 0.010 0.020 0.313 0.315 0.347 0.010 0.097
P-1044-16 10.000 | 0.4960 | 0.4980 0.317 0.332 0.010 0.020 0.500 0.502 0.347 0.010 0.097
P-1044-20 10.000 | 0.6210 | 0.6230 0.317 0.332 0.010 0.020 0.625 0.627 0.347 0.010 0.097
P-1045 10.500 | 0.3710 | 0.3730 0.326 0.341 0.010 0.020 0:375 0.377 0.356 0.010 0.100
P-1045-16 10.500 | 0.4960 | 0.4980 0.326 0.341 0.010 0.020 0.500 0.502 0.356 0.010 0.100
P-1046 11.000 | 0.3710 | 0.3730 0.343 0.358 0.010 0.020 0.375 0.377 0.373 0.010 0.105
P-1046-08 11.000 | 0.2470 | 0.2490 0.343 0.358 0.010 0.020 0.251 0.253 0.373 0.010 0.105
P-1046-10 11.000 | 0.3090 | 0.3110 0.343 0.358 0.010 0.020 0.313 0.315 0.373 0.010 0.105
P-1046-16 11.000 | 0.4960 | 0.4980 0.343 0.358 0.010 0.020 0.500 0.502 0.373 0.010 0.105
P-1047 11.500 | 0.3710 | 0.3730 0.358 0.373 0.010 0.020 0.375 0.377 0.388 0.010 0.110
P-1047-16 11.500 | 0.4960 | 0.4980 0.358 0.373 0.010 0.020 0.500 0.502 0.388 0.010 0.110
P-1048 12.000 | 0.3710 | 0.3730 0.386 0.401 0.010 0.020 0.375 0.377 0.416 0.010 0.118
P-1048-08 12.000 | 0.2470 | 0.2490 0.386 0.401 0.010 0.020 0.251 0.253 0.416 0.010 0.118
P-1048-10 12.000 | 0.3090 | 0.3110 0.386 0.401 0.010 0.020 0.313 0.315 0.416 0.010 0.118
P-1048-16 12.000 | 0.4960 | 0.4980 0.386 0.401 0.010 0.020 0.500 0.502 0.416 0.010 0.118
P-1048-24 12.000 | 0.7450 | 0.7470 0.386 0.401 0.010 0.020 0.749 0.751 0.416 0.010 0.118
P-1049 12.500 | 0.4960 | 0.4980 0.389 0.010 0.020 0.500 0.502 0.434 0.010 0.121
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Minimum | Maximum | Minimum | Groove | Maximum
Part Minimum | Maximum | Minimum | Maxium | Minimum | Maximum | Groove Groove Groove Root Extrusion
Number Diameter |  Width Width Wall Wall Gap Gap Width Width Depth Radius Gap
P-1050 13.000 | 0.4960 | 0.4980 0.400 0.430 0.010 0.020 0.500 0.502 0.445 0.010 0.125
P-1050-12 13.000 | 0.3710 | 0.3730 0.400 0.430 0.010 0.020 0.375 0.377 0.445 0.010 0.125
P-1050-20 13.000 | 0.6210 | 0.6230 0.400 0.430 0.010 0.020 0.625 0.627 0.445 0.010 0.125
P-1051 13.500 | 0.4960 | 0.4980 0.410 0.440 0.010 0.020 0.500 0.502 0.455 0.010 0.128
P-1051-12 13.500 | 0.3710 | 0.3730 0.410 0.440 0.010 0.020 0.375 0.377 0.455 0.010 0.128
P-1052 14.000 | 0.4960 | 0.4980 0.430 0.460 0.010 0.020 0.500 0.502 0.475 0.010 0.134
P-1052-12 14.000 | 0.3710 | 0.3730 0.430 0.460 0.010 0.020 0.375 0.377 0.475 0.010 0.134
P-1052-20 14.000 | 0.6210 | 0.6230 0.430 0.460 0.010 0.020 0.625 0.627 0.475 0.010 0.134
P-1053 14500 | 0.4960 | 0.4980 0.450 0.480 0.010 0.020 0.500 0.502 0.495 0.010 0.140
P-1053-12 14500 | 0.3710 | 0.3730 0.450 0.480 0.010 0.020 0.375 0.377 0.495 0.010 0.140
P-1054 15.000 | 0.4960 | 0.4980 0.463 0.493 0.010 0.020 0.500 0.502 0.508 0.010 0.143
P-1054-12 15.000 | 0.3710 | 0.3730 0.463 0.493 0.010 0.020 0.375 0.377 0.508 0.010 0.143
P-1054-20 15.000 | 0.6210 | 0.6230 0.463 0.493 0.010 0.020 0.625 0.627 0.508 0.010 0.143
P-1055 15,500 | 0.4960 | 0.4980 0.470 0.500 0.010 0.020 0.500 0.502 0.515 0.010 0.146
P-1056 16.000 | 0.4960 | 0.4980 0.487 0.517 0.010 0.020 0.500 0.502 0.532 0.010 0.151
P-1056-12 16.000 | 0.3710 | 0.3730 0.487 0.517 0.010 0.020 0.375 0.377 0.532 0.010 0.151
P-1056-20 16.000 | 0.6210 | 0.6230 0.487 0.517 0.010 0.020 0.625 0.627 0.532 0.010 0.151
P-1057 16.500 | 0.6210 | 0.6230 0.505 0.535 0.010 0.020 0.625 0.627 0.550 0.010 0.156
P-1058 17.000 | 0.6210 | 0.6230 0.517 0.547 0.010 0.020 0.625 0.627 0.562 0.010 0.160
P-1058-16 17.000 | 0.4960 | 0.4980 0.517 0.547 0.010 0.020 0.500 0.502 0.562 0.010 0.160
P-1059 17500 | 0.6210 | 0.6230 0.525 0.555 0.010 0.020 0.625 0.627 0.570 0.010 0.162
P-1059-16 17500 | 0.4960 | 0.4950 0.525 0.555 0.010 0.020 0.500 0.502 0.570 0.010 0.162
P-1060 18.000 | 0.6210 | 0.6230 0.535 0.565 0.010 0.020 0.625 0.627 0.580 0.010 0.165
P-1060-16 18.000 | 0.4960 | 0.4980 0.535 0.565 0.010 0.020 0.500 0.502 0.580 0.010 0.165
P-1062 19.000 | 0.6210 | 0.6230 0.572 0.602 0.010 0.020 0.625 0.627 0.617 0.010 0.176
P-1063 19.500 | 0.6210 | 0.6230 0.505 0.535 0.010 0.020 0.625 0.627 0.550 0.010 0.156
P-1063-24 19.500 | 0.7450 | 0.7470 0.505 0.535 0.010 0.020 0.749 0751 0.550 0.010 0.156
P-1064 20.000 | 0.7445 | 0.7470 0.596 0.626 0.015 0.030 0.749 0.751 0.641 0.010 0.183
P-1064-12 20.000 | 0.3705 | 0.3730 0.596 0.626 0.015 0.030 0.375 0.377 0.641 0.010 0.183
P-1064-16 20.000 | 0.4955 | 0.4980 0.596 0.626 0.015 0.030 0.500 0.502 0.641 0.010 0.183
P-1064-20 20.000 | 0.6205 | 0.6230 0.596 0.626 0.015 0.030 0.625 0.627 0.641 0.010 0.183
P-1065-20 20.000 | 0.6205 | 0.6230 0.607 0.637 0.015 0.030 0.625 0.627 0.652 0.010 0.187
P-1068 22.000 | 0.7445 | 0.7470 0.622 0.652 0.015 0.030 0.749 0.751 0.667 0.010 0.191
P-1068-16 22.000 | 0.4955 | 0.4980 0.622 0.652 0.015 0.030 0.500 0.502 0.667 0.010 0.191
P-1068-20 22.000 | 0.6205 | 0.6230 0.622 0.652 0.015 0.030 0.625 0.627 0.667 0.010 0.191
P-1069 22500 | 0.7445 | 0.7470 0.625 0.655 0.015 0.030 0.749 0.751 0.670 0.010 0.192
P-1069-20 22,500 | 0.6205 | 0.6230 0.625 0.655 0.015 0.030 0.625 0.627 0.670 0.010 0.192
P-1070 23.000 | 0.7445 | 0.7470 0.650 0.680 0.015 0.030 0.749 0.751 0.695 0.010 0.200
P-1070-20 23.000 | 0.6205 | 0.6230 0.650 0.680 0.015 0.030 0.625 0.627 0.695 0.010 0.200
P-1072 24.000 | 0.7445 | 0.7470 0.665 0.695 0.015 0.030 0.749 0.751 0.710 0.010 0.204
P-1072-16 24.000 | 0.4955 | 0.4980 0.665 0.695 0.015 0.030 0.500 0.502 0.710 0.010 0.204
P-1072-20 24.000 | 0.6205 | 0.6230 0.665 0.695 0.015 0.030 0.625 0.627 0.710 0.010 0.204
P-1073 24500 | 0.7445 | 0.7470 0.674 0.704 0.015 0.030 0.749 0.751 0.719 0.010 0.207
P-1074 25.000 | 0.7445 | 0.7470 0.684 0.714 0.015 0.030 0.749 0.751 0.729 0.010 0.210
P-1076 26.000 | 0.7445 | 0.7470 0.700 0.730 0.015 0.030 0.749 0.751 0.745 0.010 0.215
P-1077 26.500 | 0.7445 | 0.7470 0.725 0.755 0.015 0.030 0.749 0.751 0.770 0.010 0.222
P-1080 28.000 | 0.7445 | 0.7470 0.650 0.680 0.015 0.030 0.749 0.751 0.695 0.010 0.200
P-1082 29.000 | 0.7445 | 0.7470 0.700 0.730 0.015 0.030 0.749 0.751 0.745 0.010 0.215
P-1084 30.000 | 0.7445 | 0.7470 0.822 0.852 0.015 0.030 0.749 0.751 0.867 0.010 0.251
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NOTES

All ferrous piston rings have
manganese phosphate applied
as the standard protective
coating. Other coatings and
platings designed to improve
lubricity or to increase
wear resistance for sealing
applications are available.

Piston rings are normally
manufactured from cast iron.
The material is specially
alloyed to provide the
best combination of wear
characteristics, temperature
stability and impact strength
for new hydraulic and
pneumatic applications.

Grover can also provide many
alternate materials which can
be machined to solve unique
or more difficult sealing
applications.
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SOLUTIONS WITH A RING OF QUALITY SINCE 1929
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TECHNICAL BULLETIN PERMASEAL’

PERMASEAL® PISTON RING

MATERIAL - GREY CAST IRON

Standard Coating: Manganese Phosphate
Additional Surface Platings:

SURFACE COATINGS & PLATINGS

Thickness:

Flash Chrome

Hard Chrome

Tin

Tin Nickel

Electroless Nickel - PTFE

Silver Lead Indium

MATERIAL SPECIFICATIONS

Grey Cast Iron:
Generally conforming

to SAE J1236 or
Class 40 Grey Iron

Nodular Iron
Standard
Nomenclatures:
60-40-18
65-45-12
80-55-06
100-70-03
120-90-02

Leaded Tin
Bronzes:
C92800

C92700

.0002/.0004
.0020/.0060
.0002/.0004
.0002/.0004
.0002/.0004
.0020/.0029

High Leaded
Tin Bronzes:
C93200 (SAE-660)

Aluminum
Bronzes:
C95400
C95300

Ni-Resist:
ASTM A439 D3

Other materials
available at
your request
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