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S Y N O P S I S 
The purpose of the investigation was to determine the practical value of 

laboratory tests used at the present time to evaluate the actual durability of 
traffic paints under service conditions 

Nine paints were used in the investigation, 6 white and 3 yellow paints 
In order to establish a standard by which the laboratory tests used to determine 

the relative durability of traffic paints could be evaluated, the paints were applied 
to roads in 12 localities for service tests The relative service durability of the 
paints in the various localities was determined by observation, at the end of 
approximately 20 weeks 

There was not complete agreement on the service results as reported by the 
different cooperators in the localities Considering the white paints, there was 80 
percent agreement as to which was the poorest paint and the same percentage 
held for the second poorest paint There was 65 percent' agreement on which 
was the best paint and this same percentage agreement held for the paint next 
to the best in service durability 

The agreement on the relative service durability of the yellow paints ranged 
from 36 to 64 percent 

The lack of perfect agreement in the service durability tests can probably be 
explained by the variation in weather conditions m the various localities in 
which the paints were applied. It is generally conceded that water is the agent 
which greatly affects the durability of traffic paints Some types of traffic paints 
are more affected by water than are others. Hence the amount and distribution 
of the precipitation in the different localities would result m different service 
durabilities 

Eight laboratories cooperated in laboratory tests of these paints The tests 
used were various methodsiof abrasion and a flexibility test Five laboratories 
used both the abrasion test and the flexibility test m evaluating the paints Two 
laboratories used only the flexibility test and one laboratory used only the 
abrasion. 

The abilities of the laboratories to rate the paints, on the basis of the laboratory 
results, in the order of relative durability as determined by the prevailing service 
results, varied from 33 to 78 percent correct ratings With very few exceptions 
the laboratories were able to differentiate between the good paints and the poor 
paints but were not able to exactly classify the paints in the order of their relative 
durability as determined by the service results. 

In general, the abrasion tests gave more reliable information on durability 
than did the flexibility tests 

The general conclusion that can be drawn from this investigation is that no 
one laboratory test, or combination of the laboratory tests that were used are 
sufficient to evaluate correctly the relative durability of traffic paints, although 
the tests that were used do differentiate between paints that would be classed 
as good and paints that would be classed as poor 

This investigation shows that additional laboratory tests are necessary in order 
to differentiate more correctly between-traffic paints which have various degrees 
of service durability. 
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The value of accelerated methods of 
testing clear and pigmented coatings has 
been a topic of much discussion. In the 
paint industry there exists a very wide 
divergence of opinion on the subject, 
ranging from complete faith to complete 
skepticism. It is no surprise, therefore, 
that the same condition has prevailed 
regarding traffic zone marking paints, 
which explains the varying opinions re­
garding the properties for which these 
paints should be tested, and the testing 
methods to be used. 

The wide differences of opinion re­
garding the testing of traffic paints is 
evidenced by the numerous different tests 
that are made by the many organizations 
interested in this type of paint There are 
organizations that test paints thoroughly 
in the laboratory for abrasion resistance, 
toughness, flexibility, hardness, water re­
sistance, weathering resistance, and dry­
ing. Other organizations test for only a 
few of the properties, while still others 
rely on road tests under service conditions 
for evaluating traffic zone paints. Even 
among the latter there is disagreement 
regarding best methods to use for testing 
paints on roads For example, there is 
difference of opinion on such questions as 
application of uniform films, what types 
of roads and what spreading rates to use, 
and whether longitudinal or cross-stripes 
are more desirable. 

Even if different organizations do agree 
that a certain property of a paint must 
be ascertained in the laboratory, if is 
often difficult for them to agree on the 
testing method to be used For example, 
there are several different types of ma­
chines for testing abrasion resistance of 
paints and others are being designed. 

The value of reliable accelerated meth­
ods of testing cannot be denied, and it is 
needless to present in this report the very 
well known arguments in favor of them 
Also, it must be agreed that it would be 
beneficial to everyone concerned to keep 
the number of tests down to a minimum. 

.It was therefore decided by the Com­
mittee to start an investigation of methods 
now in use for testing traffic zone paints, 
hoping that some light might be thrown 
on the subject. Obviously, it was im­
possible to investigate simultaneously all 
testing methods for all properties of 
paints. It was decided to confine the 
effort for the time being to the single 
property of durability in service. 

The object of the work described here 
was to determine how accurately the 
durability of traffic paints could be pre­
dicted by laboratory methods of testing. 

The first steps in the work were the 
selection, preparation, and distribution of 
paint samples. The selection was made 
after a very careful study of results of 
road tests obtained with about 400 dif­
ferent paints over a period of four years. 
The most important point kept in mind 
during the selection was that a complete 
range of durability be covered Six white 
paints and three yellow paints were 
selected. Two of the white paints 
had always given very similar results 
on road tests. The same was true of 
two of the yellow paints. It was recog­
nized that it would be difficult for any 
laboratory test to foretell which of the 
two white paints (or yellow paints) was 
more durable. However, there was a 
definite gradation (from good to poor) 
in durability between the two similar 
white paints and the other four. Also, 
the third yellow paint had always been 
inferior to the two similar yellow paints. 

The paints were prepared under strict 
supervision of experienced technical men. 
First, a 10-gal. batch of each vehicle was 
prepared. Then the paints were prepared 
in single batches of 11 to 12 gal. each 
Uniformity of vehicle and paint was thus 
assured in every case, eliminating the 
possibility of any discrepancy arising 
from preparations of paints in different 
batches. All paints were then thinned 
to the same consistency, namely, 80 K U 
by the Krebs Modified Stormer Vis-
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cosimeter. The paints were packaged and 
shipped immediately in cans of capacities 
desired by the co-operators. Thus every 
co-operator received samples of the same 
nine paints at approximately the same 
time (about June 15, 1941). The paints 
were numbered one to nine. Numbers 1, 
2, 3, 4, 5, 9 were white paints, 6, 7, 8 
were yellow paints 

The co-operators applied the paints as 
soon as they were able on test roads of 
their own choosing All details concern­
ing the applications of the paints, such 
as type of road, method of application 
and spreading rate, were left to the dis­
cretion of each co-operator The only re­
quirement specified was tliat all paints be 
applied as received, with no further thin­
ning There was no hardship inflicted by 
this requirement, because the consistency 
of the paints was well suited for all types 
of applications. 

All paints on all the roads chosen, ex­
cept one, were applied perpendicular to the 
center line (cross-stripes) to insure all 
stripes getting the same amount of abra­
sion. 

The performances of the paints were 
watched very carefully by the co-opera­
tors, and many pictures were taken at 
various intervals during the period of ex­
posures. The paints were evaluated by 
the co-operators for each road applica­
tion, although in a few cases tests had 
not reached completion and evaluation 
was made on the basis of indications. 
Those who have had previous experience 
v/ith these paints believe this to be a 
safe procedure. 

All of the data on road tests has been 
compiled in Table 1 

For the sake of simplicity, it was de­
cided to segregate the white paints from 

' the yellow 
Besides data on road results and labora­

tory abrasion the co-operators obtained 
considerable laboratory information on 
such properties as flexibility, water resis­
tance, weather resistance, bleeding, drying 

time, visibility and packaging character­
istics Of these, only flexibility, weather 
resistance, and water resistance he with­
in the scope of our objective, although 
all of the information otbained is of ex­
treme interest. Data on all other proper­
ties do not, therefore, have a place in 
this report, but may be published at a 
later date. 

As far as water resistance by labora­
tory immersion test only is concerned, 
all of the paints were very similar. For 
all practical purposes, it is safe to as­
sume that the paints have the same re­
sistance to water by immersion test and 
that the differences in durability among 
these particular paints were not due to 
differences m water resistance as indicated 
by laboratory immersion test only. 

Weather resistance data are not com­
plete but the results obtained thus far in­
dicate that the effect of weather on the 
durability of traffic paints is of minor 
importance Future data may be included 
in subsequent reports. 

The following data are of direct con­
cern at this time: 

1 Data on road applications, includ­
ing results of durability tests. 
Table 1 contains all this informa­
tion. 

2 Correlation between road durability 
results and results of laboratory 
tests for resistance of paints to 
abrasion. This is given in 
Table 2. 

3 Correlation between road durability 
results and results of laboratory 
tests for flexibility of the paints 
This also is given in Table 2 

TESTING METHODS 

In the appendix will be found either 
general descriptions of the testing meth­
ods used by the co-operators or references 
to publications which completely describe 
the methods. 
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DISCUSSION OF RESULTS 

Study of Table 1 reveals the following 
facts regarding the roads used for evalu­
ating thê paints under actual service con­
ditions. 

1. Practically all types of roads were 
used. 

2. The roads were located in widely 
scattered sections of the country. 

3. There was a wide variation of traf­
fic involved, namely, from about 
900 vehicles to 10,000 vehicles 
daily. 

4 There were four different methods 
of application employed. 

S. Spreading rates ranged from 10 to 
20 gal. per mile for a 6-in stripe 
(264 to 132 sq. ft. per gal ) . 

The remainder of Table 1 is devoted to 
the evaluations of the paints on the in­
dividual roads used. It will be noted that 
the periods of service at the time of 
evaluation varied from 10 to 21 weeks. 
In a few cases, failure had not progressed 
to the point where evaluation could be 
made easily. In those cases evaluations 
were made on the basis of indications 
at the time. 

Before discussing the evaluations made 
by individual co-operators, it must be 
emphasized that paints Nos 1 and 9 
have always given very similar service 
on about ten road tests over a period of 
four years. Almost always No. 1 was 
found to be very slightly superior to 
No 9 However, it has always been very 
difficult to evaluate these two paints rela­
tive to each other. The same has been 
true for yellow paints Nos 6 and 8 
except that they have been found to be 
even closer in characteristics, if possible. 

Practically all co-operators reported the 
expected difficulty. The differences be­
tween 1 and 9 and between 6 and 8 were 
found to be very small by all co-operators. 

Considering the many personal factors 
and experimental errors involved, there 
was very close agreement among the in­

dividual evaluations The consensus of 
evaluations was (from best to poorest) • 

White paints 
Yellow paints 

1, 9, 4, 2, 3, S 
8, 6, 7 

This checked the results obtained over 
the past several years with these paints 
and was therefore in accord with what 
had been expected. The main discrepancy 
among the white paints was that paint 
No 2 was rated superior to paint 
No. 4 on tliree of the roads used. The 
other discrepancies were few in number 
and were either to be expected (between 
1 and 9) or were decidedly minor m 
nature. A point worth mentioning is 
that co-operator P averaged the results 
of his two concrete road applications on 
a rough quantitative basis (amount of 
wear), and his average evaluation checked 
perfectly with the consensus. 

We are safe in saying, therefore, that 
evaluations of white paints by road tests 
checked very well. In the case of yellow 
paints, there was more disagreement, al­
though the consensus of road evaluations 
turned out as expected. The reason for 
the disagreement is not apparent. 

A study of Table 2 reveals that in one 
case only did the evaluation by laboratory 
abrasion test check with the consensus of 
road results It is interesting to mention 
that the particular co-operator in this 
case (M) made two tests and averaged 
the results obtained. Also of interest is 
the fact that the equipment used was de­
signed to approximate road conditions as 
closely as possible. It will also be noted 
that another co-operator (B) used a some­
what similar type of equipment and 
checked only fairly well with the con­
sensus road evaluations. This type of 
equipment obviously tests a combination 
of properties of the film and from this 
point of view is desirable rather than 
undesirable, because the aim should be to 
obtain results by as few laboratory tests 
as possible. However, there is some modi­
fication required in existing equipment of 
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this type to make it fully reliable, espe­
cially if paints of about equal durability 
are to be tested. 

The type of abrasion test used by co-
operators B, N, C and J did not give as 
reliable results when used alone as the 
type used by co-operator M. Also, there 
was evidently more of a personal factor 
involved in that of N, C and J because 
the wear results obtained by the test used 
alone were not in very good agreement 
with each other. Also, except in the case 
of J , the results were quite different from 
the consensus road results. When co-
operators N and C combined results ob­
tained by abrasion machine with flexi­
bility results, they both reported final 
laboratory evaluations which were in good 
agreement with the consensus road evalua­
tions. 

One of the laboratory abrasion tests 
used by co-operator Z (Ab 2) shows 
some promise because of its simplicity. 

As far as flexibility alone is concerned, 
there was some rather startling disagree­
ment among the co-operators in listing the 
paints in order of flexibility. However, 
there seems to be no direct relationship 
between flexibility and consensus road 
evaluations. Evidently, some flexibility is 
required of a paint film but it is not neces­
sary to have excellent flexibility. Other 
properties are required which seem to be 
more important than flexibility. 

The weathering data on test panels 
(which are not given here) are not com­
plete but indications are that weathering 
IS of secondary importance in the failure 
of traffic paint films 

CONCLUSIONS 

1. The most accurate method of test­
ing these nine traffic zone paints was by 
actual road tests. Check results were ob­
tained regardless of type of road, traffic 
count, method of application, and spread­
ing rate. However, if paints are similar, 

that is, if only slight differences are noted 
by one road test, it is advisable to make 
several tests on the same road or on 
different roads 

2. The type of abrasion testing ma­
chine used by co-operator M seems to have 
the most promise and in the case of the 
nine paints studied possessed the advan­
tage of being able to foretell service re­
sults by only one test in the laboratory. 
Indications are that as they now exist, a 
machine of this type evaluates durabilities 
of paints rather well if several tests are 
made on a series of paints and the final 
evaluations are made from an average of 
all the results. However, indications are 
also apparent that some modification is 
desired to improve the reliability of this 
method, especially when evaluating paints 
which are similar. Since, more often than 
not, paints submitted for test are similar 
and differ in some minor characteristics 
only, it is clear that the slight modification 
needed should be determined and made. 
No indications are apparent as to what 
type of modification is required 

3 When used alone, the type of abra­
sion test used by co-operator M gave more 
reliable indications of the road durability 
of the nine paints studied than the abra­
sion tests used by the other co-operators 
Also there was some difficulty involved 
in checking among different laboratories. 
However, when the individual labora­
tories evaluated paints by a combination 
of abrasion test data and flexibility data, 
they reported final laboratory evaluations 
of paints which were in closer agreement 
with the consensus road evaluations. 

4 There was striking lack of agree­
ment on the listing of paints in order 
of flexibility, indicating that methods of 
testing flexibility should be investigated 
There was indication that it is not neces­
sary for paints to possess good flexibility 
to be durable, although some degree 
of flexibility is doubtless required. 
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Figure 1. 22 Weeks' Exposure on 
Road No. 1 

Figure 3. 3 Months' Exposure on 
Road No. 2 

Figure 2. 22 Weeks' Exposure on 
Road No. 1 

Figure 4. 4 Months' Exposure on 
Road No. 2 
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Figure 5. 19 Weeks' Exposure on 
Road No. 3 

Figure 8. 17 Weeks' Exposure on 
Road No. 7 

Figure 6. 14 Weeks' Exposure on 
Road No. 5 

Figure 9. 15 Weeks Exposure on 
Road No. 8 

Figure 7. 10 Weeks' Exposure on 
Road No. 6 

Figure 10. Exposure on Road No. 9 
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A P P E N D I X 
T E S T METHODS 

ABRASION RESISTANCE TESTS 

Co-operalors N, C, J 
The test used was that described in. State 

of New York Executive Department, Division 
of Standards and Purchase, Specification for 
Traffic Paint Zone White, September 1, 1937. 

Co-operator B 
The test used was that described in Research 

Paper R P 1007, Journal of Research, National 
Bureau of Standards, Vol 19, July 1937 

Co-operator M 
The test used was that described in Maine 

Technology Experiment Station Pailer Np 19 
The paints were applied 001 in thick with an 
instrument similar to a doctor's blade The 
paints were applied m duplicate on a concrete 
wheel which is revolved and in turn revolves 
a truck tire which rests on the surface of the 
paints 

Co-operator Z 
Two abrasion tests were conducted by this 

co-operator. 
1 This method is the one developed and used 

by the Bell Telephone Company Laboratories. 
The films are abraded by a stream of carborun­
dum powder impinging on all paints uniformly 
The abrasion resistance of the paints is pro­
portional to the weight of carborundum required 
to wear through a uniform thickness of film 

2 A weighted rubber wheel is run over sand 
distributed on the paint film The abrasion 
resistance of the film is determined by the 
degree of removal of the film The test was 
made on the dry film and on the film dampened 
by covering with a moist cloth for a period of 
18 hours The test was also made on the film 
which had been exposed to a weatherometer test 
for one month 

F L E X I B I L I T Y TESTS 

All flexibility tests were basically the same, 
namely, a dried or baked film was bent rapidly 
over a mandrel and the effect on the film noted 

WEATHERING TESTS 

There are several methods being used to 
determine the resistance of the paints to weather 
alone These are. 

1 Applying paints on a short section of a 
concrete road on which there is no traffic 

2 Applying the paints on cement, brick and 
concrete blocks and exposing the blocks 
horizontally to the weather. 

3. Applying the paints to asbestos shingles 
and exposing them to weather 

4 Weatherometer tests 
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