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CHAPTER 7.1

QUALITY CONTROL OF PAINTS —
AS MANUFACTURED

by
John F. Montle and Mary Ann Stephens

The purpose of quality control of paints — as
manufactured — is to assure the paint manufacturer that
materials supplied are acceptable to the consumer.
Materials must be consistent from batch to batch and
must have satisfactory appearance, stability, application
characteristics and performance. To achieve these objec-
tives, a quality control program must be designed that is
significantly more comprehensive than merely evaluating
the coating materials produced.

The primary function of quality control for coating
manufacturers is to assure overall quality and perform-
ance. Such a program encompasses significantly more
than batch quality control testing for uniformity of
material. The quality control group should have responsi-
bility for all phases of manufacturing concerning quality.
This includes raw materials, the manufacturing process
and the finished coating materials through packaging,
filling and shipping.

The purpose of testing every batch manufactured is to
assure reproducibility of various paint and coating
materials. This is the basic purpose of quality control from
a coatings manufacturer’s standpoint. The quality control
tests must be selected and run on every batch of coating
materials produced to assure that a given batch is rea-
sonably consistent with batches previously produced. The
quality control laboratory is responsible for evaluating the
material only in accordance to standards and specifica-
tions indicated by the coatings’ formulator. it is the
responsibility of the coatings’ formulator to build quality
into the formulation and develop quality control instruc-
tions through proper selection of significant quality
control tests. These facets are essential if the materials
manufactured are to be suitable for field use.

Another factor that varies considerably, depending
upon the type of market for a particular coating, is quality
control of compliance with existing customer specifica-
tions. It is critical that those specific quality control tests
be run. However, merely verifying that a coating meets ex-
isting specifications is not necessarily sufficient quality
control testing. Testing for a given specification might in-
dicate reproducibility as manufactured, but this may still
be insufficient to ensure the suitability of a product. Fre-
quently, additional quality control tests have to be de-
signed by the coatings manufacturer to guarantee the
product’s suitability for use, in addition to tests designed
to meet specifications (see Appendix).
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Quality control tests are selected to provide con-
sistency in manufactured products. Therefore, test values
and ranges for satisfactory performance are not neces-
sarily valid over the the entire shelf life of the coating
material. Many test values change with age. For example,
drifts in viscosity can occur, but are not necessarily indica-
tive of any change in the product’s suitability. Tests should
be designed to maximize detection of errors in manu-
facturing and/or variations in raw materials. Examples of
common ones are shown in the Appendix.

Proper selection of quality control range values is as
important as selection of the proper tests. While ranges
should be as tight as necessary to guarantee reproduci-
bility, they should be wide enough for practical purposes.
While the assigning of original test values is based on
previous experience and skill of the formulator, the test
values should be continually monitored so the ranges
are proper.

Frequently, standard quality control tests, such as
shown in the Appendix, are sufficient for many paints and
coatings that are manufactured for general use. However,
special tests are frequently designed for specialized
products and critical raw materials that have unique end-
use applications. It is advisable to use standard ASTM or
Federal Test Methods whenever possible. However, stan-
dard tests that will measure those parameters critical to
proper end-use of a specific coating material are not
always available. Therefore, a significant amount of
laboratory time and effort must be spent developing
special quality control tests.

. CONSIDERATIONS IN CONTROLLING
QUALITY

A. QUALITY OF FORMULATION/PRODUCT
DEVELOPMENT

1. Consumer Needs/Performance Characteristics
When a coating is formulated, the first step is to
define the product characteristics, which are
usually predetermined by its purpose. The pur-
pose of a formulation can be as simple as pro-
viding a competitive product or as complex as
providing the means to answer a need that has
puzzled the market for decades. Understanding
the use and purpose of a coating is the first prob-
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lem of a coatings engineer, since this is the begin-
ning of the formula design. The criteria may be
based on either the wet material (perhaps prede-
fining application characteristics), or the dry
material (involving a coating’s reaction to its en-
vironment), or both (a sprayable coating that is
highly abrasion-resistant). So, investigating and
understanding the end-use and purpose of a
coating is primary in designing it.

. Response to Needs — Product/System
Effectiveness

Once the performance characteristics are under-
stood, the next phase in formulation development
is to formulate and evaluate the coatings
generated to meet these requirements. In some
cases, the experimental phase consists only of
several candidates; in other cases, hundreds of
possibilities are tested. Optimizing the required
criteria as well as associated factors such as
ease of manufacture, cost, application properties,
gloss, etc., are all considered. The final product
must have all the required properties and satisfy
the end-use requirements of the customer.

As candidates are created, investigated and
eliminated, tests should be continuous to verify
conformance to wet and dry coating re-
quirements. Coating materials may be subjected
to simulated use testing, involving coating integri-
ty under many environmental conditions, or under
physical stress. Coatings may also be continu-
ously analyzed for wet properties to meet
specifications or demands for shelf stability or
application properties. Consideration must also
be given to the coatings system in which the
coating will be used; whether it is intended as a
primer, intermediate, or finish coat and how this
affects other coatings that may be used with it.

It is essential to devise and employ methods
of simulating use and testing of coating material
under many circumstances to ensure the material
has met design purposes.

. Design of Inspection/Conformance Criteria
Satisfying performance characteristics complete-
ly is impossible uniess the proposed design en-
sures repeated duplication of properties under
normal circumstances. Beyond specifying in-
structions for combining ingredients, the formu-
lator must specify the type and quality of raw
materials, all pertinent facts concerning combina-
tion and incorporation of these raw materials
along with intermediate and final test methods
and tolerances. Instructions for labeling, handling
and storing coating material must be determined,
and specified and detailed procedures given on
use and application.

In designing tests for new coatings, controls
must be based on predictions rather than statis-
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tics, since many variables exist. Tests must be
designed to test all variable properties that could
affect usability or performance. Test results
should make it obvious when the product is not
meeting end-use requirements and should assure
that upon completion, if stored, handled and used
properly, the coating material performs as intend-
ed.

B. QUALITY OF RAW MATERIALS
1. Selection for Suitability

Selection of proper raw materials is essential in
optimizing selected properties of the finished
product. Selection is normally dictated by past ex-
perience with material, what properties it has im-
parted, the quality and consistency with which it
has been received, the ease and safety of use, and
cost. Selection of materials that the formulator
has had no previous experience with is more dif-
ficult, but these can be screened in the design
development phase. Other criteria in selecting
component materials must include considera-
tions of long-term availability, and delivery and
quality of packaging to assure stability. Addi-
tional considerations, such as compatibility
among various raw material components within a
formulation, must also be taken into account.
Alternate suppliers for key raw materials should
be evaluated thoroughly to assure consistent,
quality avaiiability.

. Establishing Acceptance Criteria

When a raw material is suitable for use, its
parameters must be defined to assure the
material is of consistent quality. Only in this way
can duplication of the original design be possible.
It is necessary to determine which properties of
the raw material are essential to the quality of the
product. These properties must be definable and
measurable so that the requirements can be com-
municated to the supplier prior to purchase. Deci-
sions must be made on whether the properties are
critical to the finished product and must be tested
upon receipt, or spot-checked at random, and
checked for appearance. it must be determined
whether it is necessary to check the condition of
the container to satisfactorily preserve the quality
of the material. Communicating the criteria for ac-
ceptance to the suppliers of these raw materials
helps assure that the material received meets
specification standards.

. Testing for Conformance

Having established criteria and tolerances, it re-
mains only to subject seiected materials and/or
lots of materials to actual inspections. It is
necessary to provide inspection personnel with re-
quired equipment, acceptance standards and test
procedures, and instructions. Many times, the
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