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1968 PERFORMANCE TESTS
ON WHITE AND YELLOW TRAFFIC PAINTS
(INCLUDING COOPERATIVE TESTS
IN DETROIT AND WAYNE COUNTY)

The following ten producers submitted paints for the 1968 tests:

Baltimore Paint & Chemical Corp. of Baltimore
Devoe Division of Celanese Coatings of Detroit
DeSantis Coatings, Inc. of Willoughby, Ohio
Forman Ford, Inc. of Minneapolis

Glidden - Durkee Divigsion of Cleveland

Jaegle Paint & Varnish Co. of Camden, N..J
Perry & Derrick Co,, Inc. of Cincinnati
Pittsburgh Plate Glass Co. of Pittsburgh
Prigmo Safety Corp. of Huntingdon, Penna,
Standard Detroit Paint Co. of Detroit
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Compared to the previous (1966) tests, the list has three additions--
DeSantis, Perry and Derrick, and Pittsburgh Plate; and two deletions--Argo
and Sherwin-Williams. This is in accordance with Committee review and
action at its meeting of May 7, 1968,

In addition tothe above 10 products, the Committee authorized: (a) the
evaluation of two experimental {raffic paints~-Baltimore's white and yellow
"Tyline' (quality paints) and Hercules' fast-dry white paint formulated per
a Texas Highway Department specification, and (b) the exploratory eval-
uation of two new bead types--3M's Bisymmeiric treated glass beads and
Dow's plastic beads. '

The 1968 tests, as well as the previous 1966 tests, are being conducted
on 2 biennial basis, rather than the former annual bases, as the Committee

authorized at its meeting of May 3, 1966.

Qualification Tests

Submitted paints were evaluated for conformance with gqualification re-
guirements given in the governing specifications dated May 7, 1968, Lab~-
oratory qualification tests covered bleeding, consistency, settling, color,
reflectivity, and vehicle stability, Field qualification tests covered drying
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time and applicability in regular highway-striping equipment. Results of
the qualification tests are given in Table 1, which shows that the following
paints were borderline or failed to meet one or more of the requirements:

White Paints

No. 94 - Borderline bleeding on tar base,

No. 96 -~ TFluoresces, borderline low viscosity and bleeding index on
tar base. '

No, 98 - Borderline low viscosity.

No. 100 - Excessive bleeding on tar base.

No. 106 -~ TFluoresces, borderline bleeding on asphalt and tar bases;
fails vehicle stability test.

No, 110 - Borderline bleeding index on tar base and borderline set-
tling index.

No. 112 - TLow viscogity and bleeding on tar base.

Yellow Paints

No. 89 -~ Does not meet color requirements.
No, 97 - Does not meet color requirements and excessive high vis-
cosity.

No. 105 - Fluoresces, and fails vehicle stability test.

The above list shows a significant percentage of paints that fail or near-
ly fail to meet specification requirements. These deficiencies should be
brought to the attention of the respective producers when paints are next
ordered for performance testing in 1970.

TField Application

The submitted paints were applied for read performance tests between
July 30 and August 8, 1968 in four areas, as usual. The road areas were
the same ag used in the previous 1966 tests, with the specific Iocations shown
in Figure 1.
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As in the past, road stripes used to evaluate performance extended
transversally across two lanes of four-lane divided roadways. Application
details for the test paints were standard, in that each was applied as a set
of three 4-in. wide stripes at a 15-mil wet thickness, having glass beads
"dropped on'" in a ratio of 6 1b per gal of paint, Subsequently, 45-gal a-
mounts of each paint purchased for the tests were applied as longitudinal
striping by the Grand Rapids striping crew to evaluate handling and appli-
cation characteristics in highway striping equipment. The crew's appli-
cable comments are listed in Table 1,

Field Performance Ratings

Test stripes deposited in the four road areas were rated for perfor-
mance, as usual, in the tire tracks of the traffic lane six days after appli-
cation and 3-months after application, yielding noermal values, Thereafter,
unexpectantly, the stripes deteriorated at an abnormally high rate neces-
sitating that the next rating be moved-up hefore the usual 6-month period.
This was done at the 170-day service level and subsequently at 200 days;
withall the quality ratings of the test stripes, averaged from the evaluations
of the four observers, given in Table 2,

The standard ratings (traffic lane) were terminated prematurely at the
latter level because, as the table shows, the stripes were about worn away
and, inecidentally, in much poorer condition than the 1966 stripes after 365
days in the previous tesis (Figs. 2 and 3). This can be correborated by
averaging the durability values for the twotests—~for the white paints itwas
0. 82 after 200 days of service in 1968, and 3.58 after 365 days of service
in 1966, A graphical comparison is presented in Figure 4 for one white
paint, the control paint purchased for 1968 roadway striping, which can be
considered as typical of the better paints.

Vandalism damage was again encountered onthe US 27 test sections as
shown in Figure 5. Luckily, most of the damage was away from the tire-

track rating areas,

Field Test Results

Table 3 presents performance ratings of all tested 1968 paints, The
column headed, '""1968 Traffic Lane Ratings" lists the paints ina descending
order of performance, as determined on the given terminal "Percent of
Best" scale. These ratings were determined from the customary traffic
lane, but cover only 200 days of service, rather than the usual 365, as
explained above. ‘



TABLE 2
PERFORMANCE RATING DATA

1968 Tests

nmn @ Qo oot o oo @ @@ _ w oo W Lol ] o oo _m S.B.H.n.u aa9ga 9.90»9. 2.6.9. 7 nee 7o.wnw nm‘.“?.
Bl sddd Sdde oSHdwd R + ol e m - ol o S| PEFF werE aman g m e e v
2 — _ o0 “
- _
=3 - - - - wleere maen Aaao c oo _ @ - R P S
- ~ — e e - i
mm e@s 99 TR M _ e e i o | dSadad EEew N - ol oo oS —_
E dxd Coddod olddee ~ad & - —-g A I g = ] _
h _
b o
k| nene wsme wran  amn | mee mam  see| |z|=Ses savs cmse  smas | woe  see  ena
& & o P R L S g soo _ -t o .o &2 Alegrd dedded addd e | <+ oo ol - o
® =
R =] =R - LR R - o0 = _ - o (- I - o -
2 S e S maA ) W ) o - |22 Rrn wnea asa =% [ nEe =99 oo
~ — & @ S e o WA e o= SRR —n oo _ - oo -
w|lr*oaa axwwn ocoaw - oo ﬁ ©ww - w® ™ e
u L= ] = 0 WO o= o coo % oo =] - O - _
— .
I ™ Eel =gl ] o0 - o L= [T _ w o om e I =] o=
clvowe ocro onoa @ u "o b - @ woe| g2 dErd dacs dede S o of ol EES ) -
2 | NELS _
Sle|X337 3322 233% 3T 35 2s3 fEiilElelzznz =229 o%3nn 23w Ta% 0 no% 937
ZlR|[-ge-w 0 W e - oT o1 = o o= o =] = m 2SS <a = o & R = m @ ool o~ - -
-j) E_— _ ]
Slolee~sn ooas oW -® o -] 0 m e o] 2 _
L& FfSdd rHdeod edasa -o o _ L o Fe ARl e mome oo W - o oo > nwweo
£ — | hmm derad dadrd dedA sad _ R = ~d -
-2 2| == a N oo o R & on - @ @ - - D /b D 2 ﬁ
3|8 b rHle A s | ariad o - <41 B
= iad ﬂm el REmeE woo® oo ] L] m o o> W - o
% [~ =) a LR 0o e - _ SN ® = - O Qulnﬂnl - Bmuls L= 83 M o~ N - oo o0 o ™ I 0o
gldddd *adcdas ~A&d &S e _ o - sd3 : _
= - b
s|neew mone owoow © o - _ - % - ®m @ oo P Bt e R R B ©m _ s aee i !
g o @ m S e ads _ o o - G| my e - I R _ o3 el - e —- o 6._
-
o] MEEmT AEeww oowo oo _ — @ e s e o | WS @mHaw Soww® B _ o nw - > @ ¢ @
Slegde Foade doade - _ oF i o - e o Elacdd vdds LA S oo _ o o -o g S o o
=) < @ om o = G 0T D o= o e o unenne] .
2|Gede rdde Sddo Sdd | smoa L Zas Sde toon womw cmme mew | wo= sss  ssa| 5
Fleddd rade - S | deia & - g
A - b ) <+ — @ & Ew o oo - m o nw e SR =i
Fladdd Lader A ) _ - SS8s < ca g
- a
- NP e O A® &om S - o @ _ w @ - oo - © O b z
D@ ®em MEMNS aunweS —~ @@ @ oW o b @Ay @ PR .+ or o FE . s P e e oy e . =}
o= PR P LR - . - i e ] @ im® e w GRS Mmoo -ea P [ o = oo,
h | @D 0w = @ ™oy o ™ - o =+ ooy + o et 0 = o - .m_.m
- _ + = g
_ oo
o T @ o o @ @ Q @
£ £ £ g | ¢ 2 : g & 2 g [ £ £ g Es
= = = .-
[ o w =l & o o o o o = o 0 o o - &
b o B LB _ - I o £ b0 e 8 B = - B = B H B w
«3|5 2% § 2F § zE iZgi | jZpf EpE :fpi § pf 5 pE ; rf gEpl 0 §EpZ EpE JfpE| fEs
£=|8 =% 2 =35 2 &% M.Mﬂm _ WMB.& w.”mﬂ.m 5D s a =w B wE = =d - AR EE aAEEw W”.mﬂa 2ge
o2 | & o == g, 48 SE e R 2 am ey M.am_u & g/ & o M.Wmﬂ Mvmmnn .M.mmnn .m.m.mnu Awmﬂ —~ ER
SE|€p¥g <f3g T5Fy TEHfE- | TE5Ey fEBg TEEg ~EEy ZZEy ZEEg Ii3% _ 2283 SEzy GEEy Bik
Qi iw=EsE Emre 2 ﬂ.ﬂvm .mnvwe ﬁ MDVMe mmvm mnvm mﬂvm mnvm mmvm ek L mDvm mDV; mm"m
Y = 3 )
88z sfFzwm 38z%F sEg® | gg:rd B2l swEm £92% 5%z® $22% vEzS | gwg® igss fwzl| SEG
EE5®E §i®p FEXY Fa2u _ §2583 $8E3 E5bS E5ps 5EPT E5ET FaPe GEBT FERT FepE| UMF
EAF: dBzg &8zz & Ee s 2z B ER o EE DEEE ofafEzx camE & BB | &8 BEr O EEx O EE|l-ae
T
! | &
L] L]
@ > _.mn “ b © o = = ) o
o ™
] > = =4 ) & & & E =] & & £
3 - o —2 o ol i = 3] 4]
4 | |
BIUTEL FTIUM 2 L (LR




Tigure 2, 1968 paints are worn-out in tire-track rating area of
traffic lane by March 1 (7 mo service) because of some abnormal
deteriorating factor. (Area 1 concrete on M 78).

i
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i

Figure 3. By comparison, 1966 paints show fair condition on Aug-
ust 1 (12 mo service) under normal wear. (Same area as above).
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,1 Figure 4. Performance of #68 (Control) white paints in depart-
‘ ment's performance tests.

Figure 5, Dual-tire vandal damage again encountered on tests on

US 27 8. of St. Johns. (Area 4 bituminous, taken 8 weeks after ap-

plication). The damaging maneuver, braking of high-speed vehicle,
| was repeated on both US 27 areas.



TABLE 3
SERVICE FACTORS AND TERMINAL RATINGS

on per gallen, unless otherwise noted, Same road areas as in 1966 tests,

(a)
b)

Paints purchased for 1968 roadway striping.
Experimental beads evaluated in indicated paints, in 2 areas only

PB = Plagtic Beads, 68 GB-42 (68 NM-2086)
TB = Treated Beads, 68 GB-43 (69 NM-243) preliminary, @ 4#/pgal.

{c)

Experimental paints, applied in all 4 areas.

@ 2.5%/gal

1968 Performance Paints¢!’
1966 1968 1968
Service Traffic Lane Ratings Qualification Both Lane Ratings
Paint No. Factor Service Terminal Tests Service Terminal No
365 Days Factor Percent Factor - Percent Seale
cale
200 Days of Best 338 Days of Best
ﬁ
106 49.8 61.1 100,90 Failed 50.0 95.7 2
104 56.4 60,0 98,2 Passed 48.5 93.0. 3
90 ——— 59.6 97,5 Passed 52.2 100,0 i
102 — 59.6 97.4 Passed 46.17 89.5 5
100 53.5 58.5 95.7 Failed 46.8 89.4 6
“ 108 — 58.2 95,2 Passed 47,1 90.2 4
i 94 55,9 56.3 92.0 Passed 45,9 87.9 7
,‘_.ﬁ 96 —_— 55.0 90,0 Failed 44.1 84,4 8
@ 92 46,2 53,6 87.7 Passed 41.8 80,2 9
E 98 45.0 52.2 85.3 Passed 41.7 79.9 10
(68) (a) 55.9 58.9 96,3 47,1 91.4
(68)PB () -— 55.1 90.1 46.5 89.1
{68)TB {b) S 61.8 101.2 49.1 94.0
90PB (b) _— 58.3 95.4 51.7 99.1
110 (¢} —— 58.4 95.5 Borderline 48.2 92.3
112 (e) ——— 57.6 94,2 Borderline 47.4 90.9
N\
4 93 60,5 63.1 100,90 Passed 52.1 98.2 2
103 59,0 62,9 99.7 Pasgsed 51.5 9%7.90 3
99 59,0 60,4 95,8 Pagsed 49,9 94.0 5
107 e 59,4 94.2 Passed 50,6 95.3 4
k2 89 —— 59,3 94,0 Failed 53.1 100, 0 1
g 105 53.0 59.2 93.8 Tailed 48.1 90,5 6
&y 101 —— 59,1 93,7 Pasged 46,9 88.3 7
g 91 47.2 55,0 87.1 Passed 43.4 81,8 8
3 97 54.1 54.7 86.7 ¥ailed 43.4 8L.8 9
> 95 -—— 53.2 84,2 Passed 41.8 78,7 10
(69) (2) 59,8 61.8 97.9 49.9 94,0
89TB (b) — 65.2 103.3 57.4 108,0
L 109 (c} _— 63.3 100,3 Passed 63.5 100.7
(1) an paints applied at rate of 16.5 gals per mile of 4-in. stripe, with 6 Ib of MDSH Type 3 beads dropped



The "Qualification Tests" columnin Table 3, summarizing data in Table
1, shows that three whites and three yellows failed to meet the required spec~
ification requirements, and hence become ineligible for bidding. Unfortu-
nately, some better performing paints thereby become disqualified., How-
ever, this 30 percent ratio is an improvement over the one obtained in the
previous 1966 tests, ‘

‘The column headed, ''1966 Service Factors - 365 days' is included by
custom to ordinarily allow comparative performance of a producer's paint
in the immediate previcus tests, and the current tests. However, these
values cannot be so used, in this report, since the "time' or x-axis of the
performance curve (Fig, 4), are not the same, i.e., 200 days vs 365 days.

Ags mentioned previously, the current tests included some experimental
paints and beads, whose performance is entered below the respective broken
lines of Table 3. These will be commented on later in the report, Listed
here, also, are the so-called control white and yellow paints purchased for
1968 roadway striping. They are identified as (68) white and (69) yellow,
Both performed similarly to-the other test paints, with the Service Factor
curve for the white paint given in Figure 4.

The column headed, "1968 Both Lane Ratings" is new to paint perfor-
mance reports. It covers a combination rating for each paint and includes
the standard traffic lane Service Factor (discussed above) that was abnor-
mally terminated at 200 days, plus an additional "Service Factor" deter—
mined on that paint's stripes in the passing lane. The latter was deter-
mined on "time" values from 200 days to termination of the ratings at 338
days, as presented in Table 2. '

RECOMMENDATIONS

The standard Service Factors presented in Table 3, normally used by
the Department to show a paint's comparative performance, are not very
definitive because the stripes were much shorter lived this year than pre-
viously, due tothe introduction of some new deteriorating factor, Thefactor
was introduced after the November 1 ratings, which were normal, The
factor was not expected, soas to suggest more frequent ratings toyield the
desired performance discrimination.

Studded tires, which became legal in Michigan after November 1, are
suspect as the new deteriorating force., They create problems in other

-10-



Northern areas as exemplified by the following account in an October 14,
1969 letter from Quebec:

Can you tell me if studded tires are used in Michigan?
If yes, do they affect your paint lines? Do your test
lines still last one year (this is impossible, here), In
fact, T amwondering if it isworth all the trouble to make
complicated performance tests, when the paints do not
last more than a few weeks after the first snow storm,
at least on our major highways.

Because the standard Service Factors arebased on tests that were pre-
maturely terminated, we recommend that the more definitive combination
Both Lane Service Factors, presented in Table 3, be used in contracts for
the Department's next striping requirements.

Cooperative Tests with Detroit and Wayne County

Inaccordance withprevious arrangements, as inthepast, wecooperated
with the City of Detroit and with Wayne County in their performance tests,
mainly by loaning striping equipment and operators,

Generally speaking, those stripes had only slightly poorer performance
than the previous tests. This is ascribed as being due to wear from the
annual increase of vehicular fraffic, Because no abnormal deterioration
was noted, it is assumed that studded tires are not generally used in the
metropolitan area.

Experimental Paint and Beads

The plastic beads that were given initial screening evaluation in the
tests, gave poorer performance than standard glass beads mainly due to 2
marked loss of night reflectivity, noticeable within two to three weeks after
application. The reason is not known, but is presumably being checked by
the producer.

The treated glass beads that were given initial sereening evaluation in
the tests, appear to give marginal improvement in performance, though
values presented in Table 8 cannot be used in comparison without realizing
that the experimental paint lines were tested in only two of the four test
areag, not of the same severity. IHowever, additional longer footage tests
are now in progress for further confirmation. Because of the above and at-
tached national publicity, we are exploring the possibility of revising the

-11-



Department's bead specifications to obtaina more preferréd gradation; re-
sembling that of the treated beads, for only a modest--if any--price pre-
mium,

The screening evaluation of the Texas-type fagst-dry paint showed av-
erage to good durability and some improvement in drying, though not as
great as alleged by the producer. However, this type paint may have some
merit, if the Department feels that fast-drying is worth a price-premium.

The "Tyline" white experimental paint showed performance equal to the
fourth, or fifth best in the tests, while the yellow paint was equal to thebest
paint in the tests. This isin accordance with previous screening tests con-
ducted for the producer in this locality, which did not show any marked
superiority over good paints in the Michigan environment, Both paints are
premium priced by the producer.
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