-eproduced and distributed by Information

Handling Services, Inc. under agreement with

‘he owner, General Motors Corporation, NAO

Technical Standards Dept.

6M 6MLO0OSM 9 EW 900bL379 DDO&S4Y 789 R

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

RADIAL LIP SEAL MATERIALS
GM6009M

1 SCOPE. This standard provides a system for specify-
ing significant properties of seal materials used in radial lip
seals. The requirements for O-Rings are described in ASTM
D1414. It is based on the principle that for critical parts such
as seals, it is desirable to specify the type of compound as well
as mechanical properties of the compound; and to base as
many properties as possible on measurements made on actual
parts (or on sections taken from parts), and on standard tests
customized to more nearly simulate the service environment of
the seal under consideration.

1.1 The system comprises tabulations of certain chemical and
mechanical characteristics of seal materials; each represented
by a letter and/or number symbol. By the use of various com-
binations of these in a line call-out, a wide variety of seal
materials may be described; e.g.

GMG600SM (N65125C5DX203EX107)

2 REFERENCED STANDARDS.

GM1000M ASTM D412 ASTM D1414
GM6009P ASTM D395 ASTM D1415
GM9003P ASTM D471
GM9004P ASTM D573

3 REQUIREMENTS. Materials furnished to this specifi-
cation shall be carefully processed compounds of uniform
composition and physical properties suitable for use in seals.
The compound and method of manufacture shall not be
changed after sample seals fabricated from the material are
approved by purchaser.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). AH material supplied to this specification must
comply with the requirements listed in GM1000M, 'Restricted
and Reportable Chemicals'"

3.2 The material shall have the following characteristics as
specified by symbols appended to basic specification number.

3.3 COMPOUND. The compound shall be of the type speci-
fied by the initial letter(s) of the line call-out, as shown in
Table 1.

3.4 HARDNESS. As determined by GM9004P, hardness
shall conform to the number formed by the first two numerals
appearing after the Compound Symbolas follows:

Where: GM6009M = Seal materials
N = Compound type
65 = Hardness
125 = Tensile strength
Cs = Compression set
DX203 = Hardness change
EX107 = Volume change
TABLE 1
Compound Symbol Compound Requirement
N Nitrile (Buna)
PA Poly-Acrylate (PA)
BA Butyl-Acrylate (BA)
SB Styrene/Butadiene (SBR)
S Polysiloxane (Silicone)
A\ Fluorinated Hydrocarbon
(Viton)
T Tetrafluoroethylene (Teflon)
PN Poly-Acrylate/Nitrile
NP Nitrile/Poly-Acrylate
EP Ethylene Propylene (EPR)
RN Rubber-Natural
ES Fluorinated Silicone
EH Epichlorohydrin
EA Ethylene/Acrylic (VAMAC)

Hardness Symbol Micro-hardness
Requirement
60 55 to 65
65 60 to 70
70 65 to 75
75 70 to 80
80 75 to 85
85 80 to 90

NOTE 1: Micro-hardness is defined in Intemational Rubber Hardness
Degrees (IRHD), per ASTM D1415.

NOTE 2: In general, best results are obtained from seals in the range
of 65 to 75.

3.5 TENSILE STRENGTH. As determined by ASTM D412
on specimens compounded and molded in a manner similar to
that used for the seal under consideration, shall be no less than
the value indicated by the tensile strength symbol.
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Tensile Strength Symbol Tensile Strength, min
Metric MPa
050 5.0
055 5.5
070 7.0
085 8.5
095 9.5
110 11.0
125 12.5
140 14.0
150 15.0
165 16.5
180 18.0
195 19.5
205 20.5

NOTE 3: Although suitable tests are not available to determine tensile
strength of seal materials in the product it is included herein to aid in
the selection of appropriate compounds. It is not intended that tensile
strength be a part of quality control procedure for finished seals, since
hardness, hardness change and volume change (covered elsewhere in
this specification) are values directly effected by tensile strength,
NOTE 4: 1t is preferred that tensile strength be above 6800 kPa
however, in no case should tensile strength below 4800 kPa be
specified.

3.6 COMPRESSION SET. As determined by ASTM D395,
Method B, 25% compression, 70 h test duration; test tempera-
ture corresponding to type of compound, as shown in Table 2.
On specimens processed in a manner similar to that used for
the seal under consideration, compression set shall be no
greater than the value indicated by the compression set sym-
bol.

Compression Set Symbol Compression Set
Requirement %

Ci 10 max

C2 20 max

C3 30 max

C4 40 max

Cs5 50 max

C6 60 max

NOTE 6: Although suitable tests are not available to determine
compression set of seal materials in the product it is included in this
specification to aid in the selection of appropriate compounds and
curing procedures. It is not intended that compression set be a part of
quality control procedure for finished seals, since hardness, hardness
change and volume change values (covered elsewhere in this
specification) are directly effected by compression set.

NOTE 7: In no case should compression set exceed 60%.

3.7 HARDNESS CHANGE. As determined by GM9004P
on specimens cut from seals, after immersion in ASTM refer-
ence fluid according to ASTM D471 or after air heat aging
according to ASTM D573, shall conform to the values indi-
cated by the hardness change symbol, as follows:

3.7.1 Symbol (Example):

DX102
Where: D = Hardness change symbol prefix
letter
X = Test Media
102 = Range of hardness change

3.7.2 Test Media. Test shall be conducted in the test media
shown by the second digit of the hardness change symbol, as
follows: (Time of immersion shall be 70 h, unless otherwise
specified; and temperature of test media shall conform to Table
2 for the seal material being tested.)

Symbol Test Media
A Air
X ASTM 0il No. 1
Y D46781 RM902 Oil
Z D4678 IRM903 Qil

3.7.3 Range of Hardness Change. Values of hardness change
shall be five times each of the numerals shown. A decrease, or
minus value, is indicated when the numeral appears to the left
of 0 which is used to separate decrease and increase in hard-
ness change values. Correspondingly alt digits appearing to the
right of the 0 indicate positive or hardness increase. For exam-
ple:

Symbol Hardness Value (IRHD)
102 -51to0 +10
210 -10to -5
002 0to +10
014 +5 to +20
300 -15t00

3.7.4 Symbol (Example): A specification requiring hardness
change in more than one test media is written as follows:

DX001DZ102

Where: D = Hardness change symbol prefix

letter

X001 = Hardness chage in ASTM No. 1
oil, 0 to +5

D = Repeat hardness change symbol
prefix letter

Z102 = Hardness change in ASTM D4678

IRM903 qil, -5 to +10
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