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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electrical

SWITCHES AND RELAYS COMPONENT CLEANLINESS
GMS9065P

1 SCOPE. This standard describes the cleanliness (lubri-
cant-free) requirements for materials used in blanking and
forming of electrically conductive components for switches
and relays.

1.1 This standard also describes the recommended cleaning
methods used for removing different types of lubricants.

1.2 Safety. This standard may involve hazardous materials,
operations, and equipment. This standard does not address all
of the safety problems associated with its use. It is the
responsibility of users of this standard to consult and establish
appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use.

2 REQUIREMENTS. After cleaning, the component ma-
terials shall have a max of 0.000075 g/cm’ of pigmented
drawing compound, unpigmented oil and grease, chips and
cutting fluid, polishing and buffing compound, rust, scale,
and other contaminants that may adversely affect electrical
and/or mechanical operation of the component.

2.1 If incoming stock used for blanking and forming the
metallic parts is not free from oxides, the oxides must be
removed by a deoxidation process prior to forming, blanking,
and processing lubricant removal by cleaning.

3 TEST PROCEDURE.

3.1 Compliance with the cleanliness specification is to be
determined using the following test equipment and procedure
which are consistent with ASTM D2109:

3.2 Apparatus And Reagents.
3.2.1 Oven, thermostatically controlled at 105 =+ 5C.

3.2.2 Evaporating dish, 125 mL capacity, platinum or high
silica glass.

3.2.3 Steam bath or hot plate.
3.2.4 Analytical balance.

3.2.5 Volumetric flask, 1000 mL.
3.2.6 Beaker, 800 mL or 1000 mL.

3.2.7 Dichloromethane (methylene chloride), HPLC reagant
grade.

3.2.8 Ultrasonic cleaner, 75W minimum.
3.3 Specimen.
3.3.1 The component materials selected must have a mini-

mum total surface area of 1000 cm? to which lubricants can
adhere. This area is A in cm?® in 3.4.9.

3.3.2 The total volume of component materials shall not
exceed 100 cm®. If minimum component area of 3.3.1 and
maximum component volume are inconsistent, maximum
volume will take precedence.

3.3.3 The component materials are to be randomly selected.
3.4 Test.

3.4.1 Dry and weigh the clean evaporating dish as specified
in ASTM D2109 with the analytical balance. This weight is D
ing in 3.4.9.

342 Test the solvent per ASTM D2109 to obtain the
amount of residue in virgin solvent. This amount is denoted
R g in 3.4.9, which is the weight of the evaporating dish after
solvent evaporation minus the weight of the clean dish prior
to solvent evaporation.

34.3 Clean the beaker and flask with the solvent in the
ultrasonic cleaner 10 minimize stray residue or other soluble
matter. Dispose of this solvent after use.

3.4.4 Within 1h of blanking and forming and random
production component selection, immerse the components in
500 mL of diclhoromethane in the beaker.

3.4.5 Using ultrasonic agitation, clean the components for a
minimum of 10 minutes, making sure all surfaces contact the
solvent.

3.4.6 Pour the solvent from the beaker into the volumetric
flask.

3.4.7 Repeat steps 3.4.3 through 3.4.5 with fresh solvent.

3.4.8 Using the method of ASTM D2109 and a clean, dry
evaporating dish, evaporate the 1000 mL of solvent in the
volumetric flask from steps 3.4.3 through 3.4.8 and weigh the
evaporating dish using the analytical balance. This weight is
denoted in Wg in 3.4.9.

3.4.9 The weight per em? of the nonvolatile matter, NVM,
from the 1000 mL of solvent is calculated as follows:

NVM = [(W - D - R)/A] g/cm®
4 COMPLIANCE WITH SPECIFICATION.

4.1 Evidence of compliance with this specification is re-
quired for validation of parts and/or assemblies to which it
applies prior to start of production. In continuing production,
testing for compliance with this specification must be con-
ducted every 3 months or more often if lubricant contamina-
tion may be a contributing factor in a part or assembly not
meeting its application specification.
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4.2 The compliance audit results must be signed by the plant
manager or his/her designate. Copies of the compliance audit
results shall be available on request.

4.3 Any deviation from the requirements of this specifica-
tion must be approved and documented in writing and on
detail prints by the component release responsible manage-
ment of the General Motors Corporation manufacturing and/
or assembly groups.

5 RECOMMENDED CLEANING PRACTICE.

5.1 Lubricants. Lubricants used in forming and blanking
operations can be classified into 3 general categories: (A)
Lubricant(s) compounded chiefly with organic materials
soluble in chlorinated organic solvents rather than water; (B)
Lubricant(s) compounded in the main of water-soluble or
water-dispersible organic and/or inorganic materials; (C)

Lubricant(s) containing materials not soluble in chlorinated
solvents or water or not dispersible in water.

3.2 Cleaning Methods. The following cleaning methods
and process control are recommended for different types of
lubricants:

5.2.1 Method A: Removal of lubricant(s) with chlorocarbon
solvents. (See Appendix A)

5.2.2 Method B: Removal of lubricant(s) with alkaline,
aqueous base cleaners. (See Appendix B)

5.2.3 Method C: Removal of pigmented lubricant(s). (See
Appendix C)

6 GENERAL INFORMATION. This is a newly issued
standard originated by the Switches and Relays Task Group.

APPENDIX A
METHOD A: LUBRICANT REMOVAL WITH CHLOROCARBON SOLVENTS.

A1 SCOPE. This method is used to remove those lubri-
cant(s) that are soluble in chlorinated, organic solvents. The
lubricant(s) may be composed of petroleum, chlorinated
petroleum, synthetic oils, greases, and waxes.

A2 SOLVENTS. Four chlorocarbon cleaning solvents are
described in this specification. Table 1 in Appendix D lists
some of their properties that are of sigmificance for this
specification. The boiling point (Bp) and vapor pressure (Vp)
are a measure of volatility, the kauri butanol value (k-Bu) is a
relative measure of solvency power, and the Threshold Limit
Value-Time Weighted Average (TLV-TWA) gives an indica-
tion of inhalation toxicity. TLV-TWA is the maximum
allowable time-weighted average concentration for a normal
8 h work day and 40 h work week and to which nearly all
workers may be exposed day after day without adverse effect.
Arranged in order of increasing volatility, these solvents are
as follows:

A2.1 Perchloroethylene, HPLC Reagent Grade.

NOTE: Of the solvents listed, perchloroethylene is the least
volatile, has the highest boiling point and has the least solvent
power. It is the most stable insofar as stabilizer depletion will
not result in a runaway acid reaction with aluminum. The
high boiling point has the advantage of making oil and greasy
soils more fluid at higher operating temperatures (but re-
quires a longer cooling time) and evaporating contaminant
water more readily.

A2.2 1,1,1-trichloroethane, HPLC Reagent Grade.
NOTE: 1,1,1-trichloroethane is more volatile, has an interme-

diate boiling point and has a high solvent power. It is the least
toxic of the solvents listed. Although it has the advantages of

high solvent power, moderate boiling point, and low toxicity,
it has the disadvantages that it can result in a runaway acid
forming reaction in the presence of aluminum due to loss of
inhibitor and not permitting steam-stripping of solvent from
solute due to its affinity for water.

A2.3 Trichloroethylene, HPLC Reagent Grade.

NOTE: Trichloroethylene has been the most widely used
solvent. It has an intermediate boiling point and vapor
pressure and a high solvent power.

A2.4 Dichloromethane, HPLC Reagant Grade.

NOTE: Of all the solvents described in this specification,
dichloromethane is the most volatile and has the highest
solvency. It has the advantages of the shortest parts cooling
time (due to the low boiling point), excellent recovery by
conventional distillation methods, and high stability to acid-
forming reactions. It has the disadvantages of low maximum
inlet cooling water for the degreasing equipment, a larger
condensing equipment area due to its high latent heat of
vaporization and the low boiling point reducing its effective-
ness in removing high melting point waxes. Dichloromethane
is also known as methylene chioride.

A3 CLEANING EQUIPMENT.

A3.1 The most effective process utilizes equipment having 3
separate compartments to which the components have access:
(1) the boiling sump, (2) an intermediately clean solvent
chamber, and (3) a very clean solvent chamber which is
continuously replenished by the solvent/solute separation still
(see Figure 1). The minimum acceptable number of compart-
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APPENDIX A
METHOD A: LUBRICANT REMOVAL WITH CHLOROCARBON SOLVENTS.

ments is two: (1) an intermediately clean solvent chamber and
(2) a very clean solvent chamber.

A3.2 Because the component parts addressed usually have
high surface to volume ratios and tend to nest with one
another, they must contact the liquid solvent in the several
compartments and be agitated in a non-damaging manner to
make certain all component surfaces are uniformly cleaned.

A3.3 The parts being cleaned must not occupy more than
one third of the parts basket volume so as to permit
movement of the parts in the solvent relative to each other
during the cleaning process.

Al3.4 A still to separate lubricants from the solvent must be
provided and operate continuously with the cleaning equip-
ment to maintain a reservoir of very clean solvent to supply
the intermediate clean chamber and the boiling sump cham-
ber. Except for 1,1,1-trichloroethane, steam separation of the
solvent from the solute is preferred.

A3.5 Except for maintenance, the equipment is to operate
continuously to assure the solvent condensed from the still
into the very clean chamber has the maximum purity
attainable by the equipment.

A3.6 A water separator is required to remove aqueous
solutions from the solvent in the boiling sump prior to still
separation of solvent from solute. The separator is to meet
cleaning equipment manufacturer’s specifications for the
solvent being used and rate of parts cleaning.

A3.7 After equipment maintenance, replacement solvents
must have relative density measurements shown in section
A6.4. Daily additions of pure solvent to the solvent in the
cleaning equipment are recommended to maintain the pH and
acid acceptance at a high level and minimize the frequency of
total solvent bath replacement.

A3.8 Before solvent replacement, all foreign material must
be removed from compartment surfaces, heating elements,
ports, control elements and water separator. A 5% solution of
soda ash or trisodium phosphate are recommended for
removal of residual acids.

A3.9 Since properties of solvents (e.g. boiling point) vary,
cleaning operations must be adjusted to suit the solvent.

A3.10 If metal forming operations can leave parts with
solids retained in the lubricant, the boiling sump must be
provided with a filter to remove waste solids.

A3.11 Ultrasonic vibration of the solvent may be utilized on
the cleaning equipment as an alternative to mechanical
agitation if the latter tends to damage the components.

A4 OPERATIONS PRECEDING PARTS CLEANING.

A4.1 Some blanking and forming lubricants may oxidize
over time and form high resistance films that are not
removable by solvents. Parts processed with such lubricants
must be cleaned not more than 24 h after such processing.
Parts waiting more than 24 h before cleaning must be placed
in a non-oxidizing environment. Any substances used for this
purpose must be totally removable by the cleaning process.

A5 CLEANING PROCESS.

AS5.1 The minimum acceptable cleaning time is to be
determined by testing of cleaned parts as described under test
procedure for contaminant-free parts in Section 3. Several
trials with increasing time intervals for each trial may be
necessary to find the minimum acceptable time.

AS5.2 Containers used for transporting cleaned parts must be
cleaned at least once per month of production.

A6 PROCESS CONTROL.

A6.1 To obtain the contaminant-free components after
cleaning by the above methods the following process controls
are recommended.

A6.2 The component manufacturer using solvents in his
processes must maintain solvent cleaning capability by mea-
sureing the relative density (specific gravity) and acid accep-
tance at least once per month. Minimum values of each are
shown in A6.3 and A6.5.

A6.3 Solvent Effectiveness. Cleaning equipment solvent
effectiveness is determined by measuring the relative density
of the sovient using ASTM D2111. The maximum amount of
solute in the solvent being used cannot be larger than 25% by
volume for perchloroethylene, trichloroethylene and 1,1,1-
trichloroethane and 40% by volume for dichloromethane.
These percentages correspond to the following relative densi-
ty measurements:

Perchloroethylene ...................oi. 1.44
Trichloroethylene ................................... 1.33
1,1,1-trichloroethane.................ccoeviinen . 1.21
Dichloromethane ..................................LL 1.18

A6.4 Replacement Solvents. Clean solvents that replace
used solvents not meeting the relative density measurements
of A6.3 must have the following relative density measure-
ments:
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Perchloroethylene .................................. 1.64
Trichloroethylene ... 1.46
1,1,1-tnchloroethane..................................... 1.32
Dichloromethane.........................cooa 1.32

9065P

Documents.


http://www.avadocuments.com/doc/gm-gm9065p-0
http://www.avadocuments.com/doc/gm-gm9065p-0

