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A GOMFA&ISON o THE BOXDHBEDUCING EFFECTIVENBSS o
oF GUTBAGK ASPHALT WITH THAT OF.AI@%XEUE)GHAPHITE LUBRIGANT
::AS DOWEL BAR GDATINGS :

At tha raquest- . he Gcnstruction DlVlSlon, ths Rsssarch L&borau-

:fllar o that commonly Beed in Michigan. PennSylvanla Highway Dapartment’sf=f" .

3,speclf1cations fnr thﬁlr graphite lubricant W111 bs found in Appendix A

o .'Co&tings Tested

B The asphalt preduct con31sted of S0A asphalt cut back 50 percant with'~'..
gasoline. 7 , : s

The compositlon of the graphlte 1ubricant was asg follows- HT_fF;'_'?};;

Part 1

Dixon's No. 2 medium flake graphlte s '6Q£

111’1566& oil , 65'% : ¥ : e

Vehicle - .- v . L hO
turpentine y o« 35 PR
1005
' Part 2
Carbon tetrachlorids + « v ¢ i, o 4 . 60H
Naphtha, kf;';]; ; R -;%9_

. Parts 1’ and 2'w're made separately and wers thex m1xed together in R
such.proper%ions that the weight of Part 2 was @0»percsnt of that of

Part 1, Complete “instructions for preparzng the graphlte 1ubr10ant W111'ﬂ  P

be found in Appendix B,

Taat Procsdure -

The test was divided inbto thres groups, Greup 1 consisted of ‘bhree ..
graphlte—coated gpecimens, and thres asPhalt coated Sp601m6ns tested one.
dsy.after the concrete waas poursd., Groups 2-A snd 2-B each. dondisted of
three . graphitﬁwcoatsd spscimens and three asphalt-coated specimens tested:

at seven deys, Groups 3-A and 3-B sach consisted of thres graphite—coated & '

specimens and three asphalt-coated specimens tested at the end of twentyu.ﬁii
eight days, : : .

A11 of the dowele used in this test wers l-inch diameter stfudturél:;f B
grads plain steel bars, These bars were embedded a distance of 7-1/2+

inches into concrete cylinders, 6 inches in diameter and 12 inches deep.,.ffﬁ35:"

The bars wsre set in the forms, coated with one of the bond-reducing v
agents, and allowed to stand for one hour hefors the concrete cyiinders -




; %;?%

were poured around them. Figure 1 shows the three graphite-coated bars;.
and Figure 2 the thres asphalt—coated baras in the forms ready for em— ,
bedment -into the concrete cylindera,  The.graphite lubricant was mixed -
-thoroughly and & coating approximately 1/36-inch thick was applied to

the. dowel bar by daubing it on with a' cloth.  The cutback asphalt was

applied to the bars in a slmllar manner, untll tha tar was thoroughly
coated, . o ) s .

The concrate cyllnders Were cast,eamd thsn curad for seven dayﬂ

under wet’ burlap with the axceptmn, of ‘eourse, of the specimen tested:

at the end of one day, TFigure 3 shows a ploturs. ‘of the device unsed for

-pulling the bars oub of the concrste cylinders, - Each bar waa threaded

on ths protruding end and fastened to & plate as shown, This plate was —

pulled Upward by epplying a force through the dynamometer ring with'a i
- hydraulic jack, The load reguired to break the bond in each case was -
o termed "pull-Out Load" and is listed For various specimens in Table 1, :
After the 1n1t1a1 “bond had been broken, the average fores necesaary ol

ccontinue to pull the bar out of the concrets wag recorded, This is des=
. ignated in Tadle 1. a8 “Priotion Load“ : : ce

' Test Regulta

A study of Table 1 does not indicate any consistent relatlonshlp
between the mge of the specimens at testing and the "Pull-Out Lead", .
Betwesn SPecimens of & given group, and w1th s given casting, the pull—-;- X
out load values are reasonably consistent, There 1s a great deal of -
variation, however, between the pWll-out load valuss for test specimsns o

© tested at a given time with a given coatlng when the test spscimsns wers
cast from different batches, o

The primary. ob;ectlve of- this %est program was to compare the bond~ ST

reducing properties of grophite lubricant wifh that of cutback asphalt Ll
. This comparison shows that the graphite lubricant has much better bond- - 0 7 o oh
- reducing propartiss, In every group tested, the graphlts 1ubricant had e

“better bond-reducing properties, but for soms groups this was much ‘moré i

marked than for others. For all specimens tested, regardlgsa of age-ab

time of test, the dowels lubricated with the graphite had a. pull-out '~ oo i

load only 19 percent of that for the dowels lubricated with the cutback: S

agphalt, The load required to continue to pull the dowsl oubt of the con-

crete after the initial bond had been broken is designated as "Friction

Load", This average value for ail specimens coated with graphite lubri-

cant was only 13 percent of that for the specimesns coated with cutback

asphalt, :




. Test Results.
| e | 0 Coating
Specimen Time of ‘' Graphite Iubricemt Gubback Asphalt ..
Lol T JPest e . 7 Pall-Qub . . Frietion. . Puli-Out  Frictiom . )
. Vo, . Days © .-t load-Pounds . = Load-Pounde | Load-Pounds Load-Pounds ' -
B oo 288 125 . 1250 87
o3 SR 250 NS 1125 875 -~

'_.'#{re.rgagéf, e e w9 me :__12.92: e
o el aese 63 1mse w3
i3 o 150 56 3125 1250
hverags 138 61 - 1875 8oz
A 1000 625 350 . 2125
2 7 750 375 3625 - 2250
3 | 500 250 2875 . 1875
Average - o780 g __'325¢ L 2083
1 T 1000 250 125 . 878
2 28 1250 625 2375 1500
3 . 875 500 1750 . 1600 .

s - o ss s ms

i .. : . 158 " Approx,  50% . '4625 -  i§1é3:”:
2. 28 ¢ _ 125 " S50%. k500 3500
30 S 50% 4100 - 2875

Average L 267 Approx, 50 . . - LhOB . ... 3167 - :=,f;*'

kvérage of all specimens with o _ e _ ' T LA
‘given combing . o 221 2515 1668 .

* 'Téo small %o bé'ﬁeasured'acéurately“with dynamomeber riﬁg,




Section 5 1. 3(11?
Jamuary 20 1953

o -;]APPME;?@E-_': S

c_onmomwmm OF PENNSTLVANIA
- Depawtmant of HighWaye

Supplementing Sectlon 5 1 3(11) of the K : L
Speclflcations Form 408 1950 A AL Kk'

Section 5 1. 3(11) - TRA&%SVME .}‘OHETS - is supnlemented as follows -

- One—half tha 1ength Of each sllphdowel bar of 1oad transfer unlts shall be
rsndered bondless with a coating of graphite lubricant: consistlng of flake graph-—
ite mixed with a vehicle having qulck drying characterlstlcs. The 1ubricant shall
maet the fDllOWlng requirements :

Graghite Pagte ~
Percent by Welght
o Mlmmum _HMeximam
Flake Graphite « & » &« & + & o 55 w 65"
Vehiele . , . . . . « & .+ s .. 35 Ly

The vehicle -shall contain at least sixty-five (65) percenﬁ of
fixed: oils, the remainder to . be volatile thlnners and dryers. The. Q-'
paste shall be thoroughly mixed : . ISR

"1_.Flake.ﬁfa$hi%a'_“f;" . .
: S Percent ‘ny Weight
Minimum - Maximum

Graphltic Gambon Poe e - ; o 85 | 3-7; =

Graphitic Carbon passing #100 sieve . . i 592
Graphitic Carbon passing #325 sieve, ., . &6 50,

T pmepare lubricant for app&icatlon a@proximately three (3) to four (&)
pounds of the graphite paste shall be placed in & suitable container and forty (40) : .
percent by weight of a (60/40) mixture of carbon tetrachloride and naphtha shall be.
added thereto., The resulting lubricant shall be thoroughly mixed. R

The lupricant shall be applied to the free end of dowels by daubing, mopping or: ;*” B
gloved hand to produce a thorough coating approximately one-sixteenth (1/16) inch T S
thick. Brushes shall not be used for application of the lubricant.

The lubricant shall be mixed and applied as specified at 1east one (1) hour
before the concrete is placed around the dowel assembly,




. The graphite 1ubr1cant shall'bs compose& of two parts Part 1 shall consist  ¢;7:f[1_'
'3of the follow1ng 1ngredis'ts A propc'tlona‘:i- : S S

-{ Tehicls S L B AL

L Part 2 shaﬂl conaist of the following ingredlents and proportions and shall
3be %O parcent hy weight of Part 1.

Garbon tetrachloride . . . . . . @605

Hophtha . . . . oo e e e e s “0%_"5

Each part shall be mlxed sa@arately according to the above directions and placed ,_15 

“oughly and- the resulting mixture applied fo the dowel hy daublng or; moppﬁng wlth a rag
o gloved hand to pmuduce & uniform caating ap@woximately 1/16 inch thick Care _;““
‘since the gra@hite settles ou$ of suspensicn qulte rapdaly. Bruéhés shall not be used ';l: .Q
,for the &pp&ication of the graphite iubrlcant. B 5 “'.__ T L S R

N The graphite lubricant shall be apgmied ‘a8 specified am least one’ hour bafora the T f
'concrete is placed around the dowsl assembly.;:;,; SR : . : s

in air tight containers. ~Prior to applicatidn, both parts shall be mixed together thor- '@ =
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Figure 1,

Figure 2,

Dowel bars coated with graphite paste prior to
being embeddeéd in concrete cylinders.

e
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Dowel bars coabed with a 50 percent gasoline cut-
back asphalt prior to being embedded in concrete
cylinders,




Pigure 3. Specimen in pull-out testing machine ready
. for testing.




