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ABSTRACT

Joped  criteria which has been based on static loading ‘conditions. As loadings
and stress distributions change due to increased tire pressures, such criteria
& insufficient to provide durable pavements. Recognizing this design deficiency,
AASHTO incorporated an engineering materials property, resilient modulus, into

sign ‘procedure. This and other time dependent stress-sirain relationships are

ents for today's changing conditions. Engineering characterization of Louisiana's
lt:concrete mixtures using the indirect tensile test has been the focus of a recent
'éhensive research program sponsored by the Louisiana Transportation Research
nter (LTRC).

he: objectives of this research study were to acquire a dynamic test system and to
ablish engineering materials properties in both static and dynamic modes for typicai

ouisiana hot mix.

fully automated servo-hydraulic MTS test system was acquired. Software for data
acquisition and equipment control was developed to perform engineering characterization
tests (i.e., indirect tensile strength test, indirect tensile resilient modulus, dynamic
modulus test, indirect tensile and axial creep test, axial repeated load test, and dynamic
modulus test) on asphaltic concrete mixtures. The influence of two levels of mixture type
(low and high stability), three levels of asphalt cement sources, and three levels of
compaction effort on the engineering properties measured from the indirect tension
strength, resilient modulus, creep compliance, and dynamic modulus are presented. In
addition, both a maintenance program for the MTS and training program for Louisiana
Department of Transportation and Development (LADOTD) laboratory technicians in the
operation of the MTS have been established.

ing: imperative design parameters to provide cost efficient and durable highway -




IMPLEMENTATION STATEMENT

d:e'Sign methods to include the use of engineering parameters. Currently, this dynamic
capability is used as a research tool to fundamentally characterize transportation
materials. A baseline of fundamental engineering properties for two Louisiana mix types
in a parametric study has been established. This dynamic testing capability, among other
things, provides the Louisiana Department of Transportation and Development with a tool
to measure fundamental properties of hot mix asphaltic concrete. These properties are;

needed in performance evaluation, because of increased loading and frequency of traffic

and for recommendations of special mixtures to be used in construction/rehabilitation

projects. Also, these fundamental properties can be used to assess the capability of

mechanistic flexible pavement design methods in predicting pavement behavior and

performance. Additionally, as the use of lower quality and recycled materials becomes

prevalent, engineering properties, as measured by this dynamic testing system, provide

an effective and efficient means of judging alternate designs. .

The fatigue and creep tests developed in this study have been used for mix design and
to demonstrate the enhanced properties of an experimental mix for the Hale Boggs
Bridge deck. Combining stone mastic asphalt technology and requiring a Strategic
Highway Research Program PG 88-22 asphalt cement, these tests were capable of

distinguishing between five possible asphalt binders to produce a superior performing mix.

In addition, the equipment and developed tests have been used to characterize asphalt

rubber and polymer modified asphalt mixtures demonstrating enhanced mix properties,
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INTRODUCTION

Throughout their lives, pavements are subjected to a continuing state of stress and strain
imposed by varying loads of different duration. Repetitive forces over time decrease
pavement stiffness and increase deflection thus impacting the serviceability of the
roadway. In Louisiana, the reduction in serviceability is generally aitributed to such

repetitive load cracking or fatigue and pavement distortion.

Historically, asphalt concrete has been designed and constructed using empirically-
developed criteria which were based on static loading conditions. As loadings increase
and stress distributions change due to increased tire pressures static criteria become
insufficient to provide durable pavements. Recognizing this design deficiency, AASHTO
recently incorporated an engineering materials property, resilient modulus, into its
pavement design procedure. Many agencies are beginning to examine pavement design
procedures based on elastic or viscoelastic theory. These and other time dependent
stress-strain relationships will become imperative design parameters to provide _cost

efficient and durable highway pavements for today's changing conditions.

Many studies (1, 2, 3) have shown that the repeated-load indirect tensile test can be used
to evaluate the material properties related to the basic modes of pavement distress (i.e.,

thermal cracking, fatigue cracking, and permanent deformation).

One of the important inpuis to these mechanistic evaluations is the response to the
various materials when subjected to tensile stresses or strains, especially repeated tensile
stresses or strains. Some of the basic material properties required as inputs for an

elastic layer analysis of flexible pavement are:

(a) modujus of elasticity and Poisson's ratio, inciuding variations with

temperature and rate of loading,




(b) tensile strength, which is primarily required for thermal cracking analysis,

and

(c) repeé'fed—load characteristics of materials, which include the fatigue and

permanent deformation characieristics.

In addition, a viscoelastic analysis may include other properties such as creep compliance

or other material properties such as GNU and ALPHA used in the VESYS design system
(4).

Hadley initiated work in materials characterization in Louisiana through his involvement
with the Louisiana Experimental Base Study (5-10). The Louisiana Transportation
Research Center recently completed a study (11) that evaluated the performance and
repeatability of an indirect tension test device developed by Baladi at Michigan State

University. A new modified indirect tension test device, the Louisiana Modified fest

device, was developed to reduce inconsistencies in the test results.




OBJECTIVES

The primary objectives of this study were to acquire a dynamic materials testing system,
obtain initial familiarization with the equipment, develop necessary software for data
acquisition and application, and develop and initiate a maintenance program. A secondary
objective was to establish engineering materials properties in both static and dynamic

modes for typical Louisiana hot mix.

SCOPE

The plan of this study was to acquire and set up a dynamic materials test system. Two
different Louisiana mix types representing both low and high stability mixes (Type 1 and
Type 8) were utilized. For each mix type, three air void levels and three asphalt cement
sources were used. The indirect tension mode of testing was used to characterize these
mixes. Specific tests developed included the indirect tensile strength test, diameteral
resilient modulus test and creep test. In addition, Type 1 mixes were tested in the axial

mode to determine the dynamic modulus.




METHODOLOGY

ING SYSTEM AND DATA ACQUISITION

-_k']‘rj_;servo-hydrauli'c" MTS Model 810 material test system and accessories were

red and installed. The system includes a load frame, control electronics, hydraulic
r g_uppiy, and temperature chamber. The current control electronics include three
féﬁéducer signal conditioners (load, extensometer, strain gage) and one AC

ut__:'ér signal conditioner (LVDT). The digital controller operates under IBM 08/2

rol. Specific application software was developed using MTS TestWare-SX to conduct
indirect tensile strength test, indirect tensile resilient modulus test, indirect tensile
1_g'ue test, indirect tensile creep test, axial repeated-load test, and dynamic modulus
A detailed manual for each test is provided in Appendix A. The temperature
amber can maintain a constant temperature to within +1° F (+0.5°C) for an extended
eriod. A thermostatically controlled probe was inserted in a drilled hole in a dummy
pecimen of the same size and shape as the test specimen to assure an equilibrium test
emperature for the samples tested. The temperature was controlled b;r. a
.ICFOPFOCGSSOF based controller for processing heat application. The operating
emperature range of the chamber is between -100°F (-73°C) and 600°F (316°C).

INDIRECT TENSION TEST DEVICE

uring the initial set up and calibration testing of the MTS test system, a modified shoe
die, Figure 1, with the upper and lower platens constrained to remain parallel during
testing, was used in the preliminary test program. Several problems were encountered
during the initial testing that were attributed to the weight of the loading head and rocking
of the sample during the application of dynamic loading. At about this period, LTRC was
awarded a Federal Highway Administration contract to evaluate the repeatability and

performance of an indirect tension device developed at Michigan State University. The

tension test device was fabricated, Figure 2, and used in the indirect tension mode of the

test program.

d: MTS TestStar Materials Testing Workstation for data acquisition and equipment -

details of the evaluation are provided in Reference 11. A new Louisiana Modified indirect |
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Figure 2. The Louisiana Modified Test Device




MEASUREMENT SYSTEM

Displacement measurement of the specimen due to dynamic loading is a critical factor
in determining the resilient modulus. A typical range of the deformation along the
horizontal diameter during the dynamic load application is 40 - 100 micro-inches (0.0010 -
0.0025 mm). Thus, the measurement device must have the sensitivity in this range so
that it can respond and capture the change in sample deformation resulting from the

application of dynamic loads.

Horizontal Deformation Measurement

Two linear variable differential transformers were used to measure the horizontal
deformation with the outputs from each LVDT monitored independently and then summed
for analysis. This was accomplished through software developed for data acquisition and
control of the MTS test system. The LVDTs were made by Schaevitz model GCD.121-
050. The maximum stroke for the LVDT was * 0.05 in. (£ 1.3 mm) full scale. This
LVDT was selected because of the high resolution needed to capture the small amount
of horizontal deformation during dynamic loadings. '

Vertical Deformation Measurement

The vertical deformations were measured with two LVDTs, mounted 180 degrees apart
on the piston guided plate. The output from each LVDT was monitored independently
and simultaneously compared to the output of the other LVDT. If the difference between
the peak value was not within 10 percent, further adjustment in seating the loading device
was made. The LVDTs used in the loading devices were manufactured by Schaevitz
model (GCD-121-050).

SPECIMEN PREPARATION

Test specimens were prepared using the U.S. Army Corps of Engineers Gyratory Test
Machine at one degree gyration angle and 100 psi vertical pressure. Three sources of
AC-30 asphalt cement, two mix types (Type 1 and Type 8) and three void levels were
used per test device. Table 1 shows the properties of the binders. A typical Type 8

mixture with 35 percent coarse gravel, 31 percent sandstone, 25 percent course sand,




AC - 30
53
1.03
2819
36
5912

Calumet

1.03
3054

Exxon
AC - 30
62
45
6414

57
1.03
3112

39
6287

Southland
AC -30

TABLE 1

ty @ 25°C

1ISCOCI

ASPHALT CEMENT PROPERTIES .

Asphalt Cement Source
Asphalt Cement Grade
Penetration @ 25 °C
Specific Gravity 25/25 °C

Penetration @ 25 °C
Absolute Viscocity @ 60 °C

Absoluie V

.

. ‘.

.
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~g percent fine sand, and Type 1 mixture with 65 percent by weight crushed gravel, 25
percent coarse sand and 10-percent fine sand were used. Samples were compacted at
each of the three air void levels: at or near, below, and above the Marshall optimum air
void content. This was achieved by compacting mixtures using 80, 40, and 15 gyrations
to produce the three air void levels. Table 2 presents the target air void levels. The total
number of samples fabricated for this phase was 216 for indirect mode testing. Each
specimen was four inches in diameter by about 2.5 in. (63.5 mm) high. For each targét
air void level, 12 samples were compacted and statistically grouped in triplicate sets.
Indirect tensile strength tests at two temperatures, diametral resilient modulus tests at

three temperatures and indirect tensile creep tests were evaluated.

For the axial mode of testing, six specimens of Type 1 mixture (two for each asphalt
cement source) were fabricated using the California Kneading Compactor (according to
ASTM D3496-93) at a pressure of 500 psi (1.7 MPa). Table 3 shows the average air

void levels. Each specimen was four in. (101.6 mm) in diameter by about 8 in. (203.2

mm) high. .

MAINTENANCE PROGRAM
A detailed schedule of maintenance for the MTS test system was developed. The

schedule of routine maintenance is described in Appendix B.

o
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TABLE 3
AIR VOID LEVELS FOR AXIAL MODE OF TESTING, TYPE 1 MIXTURE

Calumet (5.8) 5.45
Exxon (5.8) 5.55
Southland (5.8) 5.40

12




EXPERIMENTAL DESIGN

TEST FACTORIAL

_ Figure 3 presents the test factorial used to establish the enginéerfng materials properties
for typical Louisiana hot mix in the indirect tension mode of testing. It incorporated two

levels of mix type (low and high stability), three levels of asphalt cement source, and

three levels of compaction effort. Three replicates were used for each test. Due to the

jack of availability of materials, only two specimens per asphalt cement source of Type

1 mixture were used in the axial mode of testing. The test resuits were statistically -

analyzed using the analysis of variance (ANOVA) procedure as in the Statistical Analysis
- System (SAS) program, SAS Institute, Inc. (18). A multiple comparison procedure with
a risk level of five percent was preformed on the means. A REGWF test was selected
" to control the experimentwise error. The REGWF test was selected because it can detect
significant differences in the mean that might not be detected with other multiple
comparison procedures. The independent variables (i.e., mix type, asphalt cement

source, compaction effort, etc.) had populations with normat distributions.

13




ASPHALT N
CEMENT 1 2 3 1 2 3
SOURCE
AIR VOID |
LEVEL 3 3 3 3 3 3

1
AIR VOID
LEVEL 3 3 3 3 3 3

2
AIR VOID
LEVEL 3 3 3 3 3 3
3

Figure 3. Test factorial for indirect mode of testing
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TESTING PROCEDURES

£CT TENSILE TEST

_ tost was conducted at 40°F (5°C) and 77°F (25°C) according to AASHTO T 245-82.
pecimens were loaded to failure at a deformation rate of two inches per minute.
ad, vertical and horizontal deformations were continuously recorded to failure.
4 shows a typical relationship between compressive load and deformation. The

t tensile strength, S;, was calculated as follows:

2 Pult
=k
wtD

itimate applied load required to fail specimen, bf (or N),

ickness of specimen, in. (or mm), and

jameter of specimen, in. (or mm)
JAMETRAL RESILIENT MODULUS TEST -
STM D 4123 with the following modifications (12,13):

Test samples were seated with a sustained load of 20 pounds (89 N) and then a
cyclic haversine load of 15 percent, 10 percent, and 5 percent of S, at 77°F (25°C)
for 40°F (5°C), 77°F (25°C), and 104°F (40°C) testing, respectively, was applied.
The two verfical deformations were monitored independently. If the two
measurements were not within ten percent, then further adjustment to the loading
device was made in order to not exceed this tolerance. The average of the two

measurements was used in the data analyses, Figure 5.

monitoring the deformation continuously until the deformation rate of the specimen

was essentially constant. The transducers were then rezeroed.

15

With the sustained load applied to the sample, the specimen was conditioned by
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Figure 4. Typical Compressive Load vs. Deformation Relation at 77°F
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where

A repetitive haversine wave form load with a peak value similar to the one
described in step 1 was applied o the specimen. The load frequency was two
cycles per second with a 0.1 second loading time and a 0.4 second relaxation
period, Figure 6. All materials response parameters were measured at a rate of

500 Hz with the data acquisition system.

The instantaneous and total resilient moduli were compuied as follows:

a. The response curves (load, vertical deformation, and horizontal deformation)
over the two cycles (step 3) were digitized. The data from these curves were
then scanned to determine the instantaneous and total recoverable horizontal
and vertical deformation. Data associated with the beginning of the relaxation
period were used to compute instantaneous properties, while values
associated with the end of the relaxation period were used to compute total

properties as follow:

P(u,+0.27
M- (u, )

Rt sH, -
P(p,+0.27)
Mt 8H,
OH,
py=3.59—— - 0.27
5V,
8H,
h,=3.59 - 0.27
3V,
Mgy = instantaneous resilient modulus, psi (or MPa)
Mgt = total resilient modulus, psi (or MPa)

g, = instantaneous Poisson's ratio,
= total Poisson's ratio,
repeated load, Ibf (or N)

v F
1l |
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1.5

WW \‘M

] T
| !
1.0
Time (seconds)
Figure 6. Typical Load vs. Time Diagram
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f = thickness of specimen, in. {or mm)

&H; = instantaneous recoverable horizontal deformation, in. (or mmy),
dH, = total recoverable horizontal deformation, in. (or mm),

5V, = instantaneous recoverable vertical deformation, in. (or mm), and
3V = total recoverable verticai deformation, in. (or mm)

b. The average resilient modulus, M, was then calculated as:

4
> May
MH‘: J=4 4

¢. The average Poisson's ratio was calculated as:

4
Z 2%
=1

4

I_L:

Each specimen was tested at each of the three temperatures starting with the lowest
temperature to minimize permanent damage io the sample. At each temperature, the
sample was tested twice: following the first test, the sample was rotated approximately

45 degrees and the test (steps 1-4) was repeated.

INDIRECT TENSILE CREEP TEST

Creep tests were conducted at 77°F (25°C) using a ramp load of 250 pounds (1112 N)
applied as quickly as possible using the stress-control mode of the MTS servo-hydraulic
system. The load, vertical deformations and horizontal deformations were monitored
continuously with the data acquisition system. The test was terminated either after sixty
minutes of load duration or at failure. The mean horizontal deformations and mean
vertical deformations were computed by summing the deformation at a particular time for
each cell of the test factorial (described in Figure 3) and dividing the sum by the number

of specimens. Figure 7 presents a typical creep deformation-time relationship. The creep

20 -
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modulus, S(t) is computed from the measured deformations as follows:

P 0.27
sp-Fo (p+0.27)
T 8H(
where
S(t) = creep modulus at time t, psi (or MPa)
P, = applied vertical load, Ibf (or N)

Poisson's ratio

—H —
n

sample thickness, in. (or mm), and

dH(t)= horizontal deformation at time t, in. (or mm)

The mean creep modulus was computed in a manner similar to the mean creep

deformation. Mean values of vertical deformation, horizontal deformation, and creep

modulus were used in the statistical analyses.

DYNAMIC MODULUS TEST -
The tests were conducted at 40°F (5°C), 77°F (25°C), and 104°F (40°C) according to

ASTM D 3497-93 with the following modifications:

1. Test samples were seated with a sustained load of 20 pounds (89 N) and then
a cyclic haversine load of 15 percent, 10 percent, and 5 percent of S; at 77°F
(25°C) for 40°F (5°C), 77°F (25°C), and 104°F (40°C) testing, respectively, was

applied. The axial deformation was measured with a clip on extensometer

system.

2. With the sustained load applied to the sample, the specimen was conditioned
by monitoring the deformation continuously until the deformation rate of the

specimen was essentially constant. The extensometer system was then

rezeroed.

22 -




" A repetitive haversine wave form load with a peak value similar to the one

. described in step 1 was applied to the specimen. The load frequency was two

- cycles per second with a 0.1 second loading time and a 0.4 second relaxation
period, Figure 6. All materials response parameters were measured at a rate

of 500 Hz with the data acquisition system.

The dynamic moduius was computed as follows:

a. The response curves (load, axial deformation over the four cycles) were
scanned to determine the recoverable axial deformation. The recoverable
axial strain, e, and dynamic modulus, E;, were then calculated as

follows:

€, = recoverable axial deformation / L
Ex =(P+A) / ¢
where,
L = gage length of the extensometer, in. {(or mm)
P = repeated load, Ibf (or MPa), and

A = cross sectional area of the specimen, in.? (or mm?)

b. The average dynamic modulus was then calculated as:

4
2 Emy

*_ =1
Ep=tl

Fach specimen was tested at each of the three temperatures starting with the lowest

emperature to minimize permanent damage to the sample.

AXIAL. REPEATED LOAD TEST
The test was conducted at 77°F (25°C). This test is similar to the dynamic modulus test
described in the prei:ecfing section. The difference is in the testing duration; the dynamic

modulus test requires four cycles of loading and unloading, whereas, the repeated load

23 -




test was continued for a minimum of two to a maximum of six days. The axial
deformations were measured with a clip on extensometer system. The computation

procedure is similar to the one provided in the preceding section.




DISCUSSION OF RESULTS

DIRECT TENSILE STRENGTH TEST
able 4 presents the indirect tensile test results including the indirect tensile strength
TS) and the corresponding vertical and horizontal deformations, along with means,

ctandard deviations, and coefficients of variation.

ble 5 displays the influence of asphalt cement source, mix type, compaction effort, and
fnperature, respectively, on the means of the test results. Examination of the test:
'éults was conducted using the analysis of variance (ANOVA) and comparison of means

ocedures described in the Experimental Design section. It is summarized as follows:

he Effect on Indirect Tensile Strength

le mean indirect tensile strength for samples containing Exxon asphalt cement was
significantly higher than that containing Calumet asphalt cement, which in turn was higher
hah that made with Southland asphalt cement. Furthermore, the ITS was not sensii_tive
o the mix type. As expected, the denser mixes compacted by 80 gyrations had a higher
}r’ength than the 15 gyration mixes. Also as anticipated, samples tested at 40°F (5°C)
were stiffer than those tested at 77°F (25°C).

_=he Effect on Vertical and Horizontal Deformation

:'_amples made with Calumet and Exxon asphalt cement presented significantly lower
rertical deformation than those made with Southland asphalt cement, while no significant
_ifference in the horizontal deformations were observed between the three asphalt
ement sources. Physical properties of the binders indicated no apparent reason for any
ignificant differences (Table 1). The horizontal deformations were more sensitive to the
Z_mix type than the vertical deformations. As for compaction effort, no significant
.differences were observed for the vertical deformations. However, denser mixes had
lower horizontal deformations than mixes made with 15 gyrations. Both deformations did

‘capture the temperétufe influence.
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DIAMETRAL RESILIENT MODULUS TEST

The instantaneous and total resilient modulus test results are presented in Table 6. Table
7 examines the influence of the asphalt cement source, mix type, compaction effort, and
temperature on the resilient modulus and Poisson's ratio based on combined data for all
variables except the indicated treatment. The comparison of means for asphalt cement
sources shows that the instantaneous and fotal resilient modulus of samples made with

Southland were significantly lower than those made with Calumet and Exxon, the

instantaneous Poisson's ratio was significantly different for each source, and the total
Poisson's ratios of Calumet and Southland were significantly higher than samples made .

with Exxon. Resilient modulus and Poisson's ratio were significantly different for samples

of Type 1 mix than those containing a Type 8 mix except for the total moduli. For the total

moduli, the results were not significantly different. The compaction effort effect indicated

that the total moduli are not sensitive to the void level; furthermore, the instantaneous

resilient moduli, instantaneous and total Poisson's ratio were not significantly different

between samples compacted by 40 and 80 gyrations, whereas, those properties are

significantly different at a compaction level of 15 gyrations. This insensitivity to the

compaction effort can possibly be attributed to the overlap of the void contents at the

three compaction levels, Table 2.

The influence of temperature on the mechanical properties shows, as expected, that the

test results were significantly different for the three temperature levels.

Figure 8 presents a typical relationship between the instantaneous and total resilient

modulus and temperature for each level of mixture type and asphalt cement source

(graph shown for Type 8 -- Calumet mixtures).

PTIn

INDIRECT TENSION CREEP TEST
The indirect tension creep test results for calculated and assumed Poisson's ratio at time

intervals of 5, 10, 100, 200, and 500 seconds are presented in Tables 8 and 9. Several

samples with compactions of 80 and 40 revolutions failed between 200 and 500 seconds,

while most samples compacted at 15 revolutions failed between 200 and 500 seconds.
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Therefore, discussion of the statistical analyses will be focused on test durations of up
to 100 seconds. The analyses of the test data are presented in Tables 10 - 12. They

are based on combined data for all variables except for the indicated one.

Table 10 presents the influence of the mix type on the creep modulus. No significant
differences were observed between the mix types except for the first ten seconds of the
modulus with computed Poisson's ratio. This could be due to the inherent variations of

the test at small deformations coupled with the effect of the other treatments.

The effect of the various asphalt sources on the creep modulus is shown in Table 11.
Samples made with Exxon had significanily higher modulus for the test duration than
those made with Calumet and Southland. Once again, it is shown that the creep modulus
was more sensitive to the horizontal deformation than the vertical deformation (i.e., creep
modulus for assumed Poisson's ratio) during the first ten seconds of the test. Physical
properties of the binders indicated no apparent reason for any significant differences,
Table 1. ~
Table 12 examines the influence of the various levels of compaction effort on the creep
modulus. [t shows that denser mixiures yielded a higher creep modulus for test durations

of up to 100 seconds.

Table 13 shows the slope and intercept of the log creep modulus versus log time along
with means, standard deviations, and coefficients of variation. Table 14 examines the
influence of the various asphalt sources, mix types, and compaction efforts on the means.
of the slopes and intercepts. These are based on combined data for all variables except
the indicated treatment. Comparison of means for asphalt sources shows no significant
differences in the slope, however, samples made with Exxon had a significantly higher
intercept than those made with Southland and Calumet. Slopes and intercepts were not
sensitive to the mixture types tested. The compaction effort effect indicated that the
slopes of samples compacted by 80 gyrations were significantly higher than those

compacted by 15 and 40 gyrations; furthermore, .the intercepts for 80 gyrations were
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- in'tercept_

DYNAMIC MODULUS TEST
Table 15 presents the dynamic modulus at 40°F (6°C), 77°F (25°C), and 104°F (40°C)
along with means, standarg deviations, and coefficients of variations. Figure 9 shows the

measured with g clip on extensometer.

The tota deformations were computed with respect to each Cycle and are presented in
Figure 10, Figure 11 shows the deformations at 10,000 cycles. The three different types
of asphalt cement sources provided similar resuts. This indicates that the asphalt
Cement source has no significant effect on the total deformation,

40
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CONCLUSIONS

A servo-hydraulic MTS test system was acquired and initial familiarization with repetitive
‘load testing has been Conduced. Software for data acquisition and equipment control
~was developed to perform engineering characterization tests (i.e., indirect tensile strength
test, indirect tensile resilient modulus, dynamic modulus test, indirect tensile and axial
.creep test, axial repeated load test, and dynamic modulus test) on asphalt concrete
mixtures. In addition, a maintenance program for the MTS and a training program for
LADOTD laboratory technicians in the operation of the MTS have been developed. The
engineering materials properties, as defined by indirect tensile strength, diametral resilient
modulus, and creep characteristics, in both static and dynamic modes for Type 1 and
Type 8 mixtures tested have been documented. The range of variations in these
engineering properties has been established. Other observations drawn from analysis

of the data are as follows:

1. The indirect tensile strength (ITS) for samples containing Exxon asphalt
cement had a significantly higher mean than those containing Calumet asphalt
cement which in turn were higher than those made with Southland asphalt
cement. Also, the ITS was not sensitive to the mixture type.

2.  The resilient moduli for samples made with Southland were significantly
different than those made with Calumet and Exxon.

3. The resilient modulus and Poisson's ratio were significantly different for
samples of Type 1 mix than those containing a Type 8 mix except for the total
maduli.

4. The creep moduli for samples made with Exxon were significantly higher for
the test duration than those made with Calumet and Southland.

5.  The creep moduli had no significant difference between the mix types except
for the first ten seconds of the modulus with computed Poisson's ratio.

6. The totalwaxi.al deformations at 10,000 cycles from the axial repeated load test

were not significantly different among the three asphait cement sources.
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Procedure To Run The Axial Repeated Load Test
(ASTM 3497) on the 810 MTS Material Test System

SOMPUTER SETUP

Turn on the power for the MTS System, Computer, Monitor, Line Printer,

Oscilloscopes and LVDT conditioners.

If the computer is in DOS when switched on, type "OS82" at the "C:\" prompt to
change to OS/2. Type "Y" at the question "You requested to start 0S2 ..." and wait
until the system changes to 0S/2. If the computer is already in 0S/2 when

switched on, the above steps will not be necessary.

Once in 0S/2, double click on the "MTS-TS 11" icon. A "MTS-TS Il - Icon View"
window will open. Double click on "TestStar." A window for "MTS Login" for
TestStar will open. At the "Username" prompt, type "MTS,” press the "Tab" key,
type "MTS" at the "Password” prompt and click "OK" in the window.

TestStar I

The information and design disclosed herein were originated by and
are property of MTS Systems Corporation, and may not be reproducad
or disclased In any form without the written consent of MTS Systems
Corparation. MTS Systems Corporation reserves ali patent, proprietary,
design, manufacturing, reproduction, use and sales hereto and to any
anlicle disclosed herein, excep! to the extent Fights are expressly
granted tc others.

Copyright {c} 1980-1893 MTS Systemss Corporation

Usesmame:




4, If your username and password are valid, the main TestStar window opens. In the
"MTS-TS Il Icon View" window double click the TWSX icon.

HPS Pressure: Off Program State; Stop

Control Channel 1
Hydraulics: Off Cument Mode: Undefined

APC State: Off Next APC Mode: | LVDT Pod i < .

5. In the "TestWare-SX" window, click on "File" to display a puli down menu. Select
"Open Tempiate" which will open the "Open Test Template” window and display
the templates in the current directory (the default directory is CATS2\TWSX).
Highlight the file "ASTM3497.000" in the "CATS2\TWSX" directory and-click "OK"
to load the template. This will be the template used to conduct the Axiai Repeated
Load Test.

‘ TestWare-5X

A Procedure Test  Help

Open Test Template

l_ File: | EXaMPLE.0OD ]

Current Directory: CATE\TWSY

Files: Cirectories:

RAMPHOLD.000
TUNING.00

f -
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Click on "Procedure” in the "TestWare-SX" window to display a pull down menu.
Select "Execute Procedure" which will open the "Test Data File” window and
display the data files in the current directory (the default directory is
CATS2\TWSX). Enter the name of the file to store the data of the test being
conducted (change the directory if the test data is to be stored in another directory)
and click "OK." An error message will be displayed when an attempt is made to

run the test without having a data file open.

é! TestWare-8X Execute Procedure [ wiad
It File Meode Control Data Options Help
/“ \ 1L
Data File...
apen... _—ﬁecovery...
Save
Save As...
Save As Template... Edit Reset Open Data File... i
E:::: b A Execute Zero Counters Close Data File
F_’Linter Setup... Description...
Print Preview... Note...
Print to f_i'le...

HYDRAULICS INITIALIZATION

Press the "Reset” button on the "MTS Load Unit Control” to reset the system. Start
the hydraulic system of the MTS by switching the "HPS Control" to "Low" and after
a few seconds to "High." After 2 or 3 minutes, switch the "HSM Control" to "Low,"
wait for a few seconds and switch to "High." Allow about 30 minutes for the

hydraulic sys"terh to stabilize.
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ZEROING THE FORCE SENSOR

8. Read the display on the "TestStar Controller" of the MTS "Load Unit Coritrol." The
"Force" sensor has to be zeroed.

9. Using the "F2" or "F3" switches, highlight the text under "POD MODE." Click the
"F1" switch until the text changes to "Length A Pod." Again, using the "F2" or "F3"

switches, highlight the current value of the "Force" sensor. Press the "F1" switch
to auto zero the "Force” sensor.

INSTALLING THE SPECIMEN

10.  Samples used in this test are 4" in diameter and 8" in height. If the test is being
conducted at a temperature other than room tem perature (approximately 77°F), set
the test temperature using the 409.80 MTS "Temperature Controller." First, seal
all the openings in the chamber with insulator afterinserting the thermocouple and
the thermometer through the orifice provided. Close the door to the chamber and
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switch on the power on the temperature controller. With the "Set Point" depressed
on the controlier, set the desired temperature using the up or down arrow to
increase or decrease the temperature. After the temperature has been set to the
desired level, turn on the chamber switch on the controller. After the temperature
in the chamber has reached the desired level, switch off the "Chamber" switch.
Mount the extensometer system on the previously heatd/cooled sample so that
each extensometer is along its height. Place the sample in the chamber so that
one of the caps of the sample rests on the bottom platen. Connect the
extensometer electrical cable to the strain gage cable from the Digital Controller.
Close the door to the chamber and wait until the chamber temperaturé reaches the
preset level again. Caution: Read warning on the temperature controller prior to
turning on the power. Switching on the "Chamber" switch on the "Temperature
Controller," bring the temperature of the environmental chamber to the appropriate

test temperature.

Apply an initial seating load of 50 Ibs. on the specimen by switching on the
"Actuator Positioning Control® and slowly turning the knob beside it in a
counterclockwise direction until the "Current Value" of the "Force" sensor reads -50
Ibs. Ensure that the "CURRENT MODE" of the "Axial Controller”" reads "Force A
Pod" while the initial seating load is being applied.

atroll Current Mode Mode
Axial Length A $G Force A Pod

Senscrs Current value
Loaa Cell 0.1009 kip

Length 07001 CERY —— o 5
Sppo: 2 This Actusior L .
Strain - infin Foshloning L= 2
Control
o
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12.

13.

To make sure the sample is seated properly, wiggle the movable bottom platen
slightly so that the top platen is seated properly on the top cap of the sample.

Remove the gage length locking pin of the extensometer. Using the "F2" or "F3"
switches, highlight the current value of the "Extensometer." Press the "F1" switch

to auto zero the "Extensometer."

RUNNING THE TEST

14.

Click "Run" in the "TestStar-Execute Procedure" window to run the Axial Repeated
Load test. The test is automatically stopped after the horizontal deformation
reaches 0.1 inches (i.e. the specimen fails). The end of test is indicated by "Doneg"

appearing beside "Test Status.”

el TestWare-SX Execute Procedure [#]&
File Mode Conitrol Data OQOptions Help
Clockwise = Procedure: example.DAT
Retract Data File: example Default Procedure
Actuator Steps
: [#] (Stop | [Hod | [ Run |
ﬁ Q -
*
- list of steps Program Status Stopped
SR . —Loop Counterg —————————

Test Done

list of loop counter names

~Total Count (Segments)
list of control channel names

FINAL STEPS

15.

Once the test is complete, the test data file has to be closed. Click on "Data" in the
"TestWare-SX Execute Procedure" window to display a pull down menu. Click on
"Close Data File" to close the data file. Click on "Control" to display a pull down
menu. Click on "Reset" to reset the program. Now the program is ready to run

again.




Click on the switch beside "Actuator Positioning Control" and slowly rotate the

knob beside it in a clockwise direction until the applied load on the specimen is

removed.

=

TestWare-SX Execute Procedure [F{x

L Eile

Mode

Control

Data

Options Help

Open Data File...
Close Data File

Rescription...

Note...
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Procedure To Run The Indirect Fatigue Test on the 810
MTS Material Test System

COMPUTER SETUP

1. Turn on the power for the MTS System, Computer, Monitor, Line Printer,

Oscilloscopes and VDT conditioners.

2. If the computer is in DOS when switched on, type "O82" at the "C:\" prompt to

change to OS/2. Type "Y" at the question "You requested to start 0S2 ..." and wait
until the system changes to OS/2. If the computer is already in 0S/2 when

switched on, the above steps will not be necessary.

3. Once in 0S/2, double click on the "MTS-TS II"icon. A "MTS-TS 1l - Icorj_ View"

window will open. Double click on "TestStar.” A window for "MTS Login" for
TestStar will open. At the "Username" prompt, type "MTS,” press the "Tab" key,
type "MTS" at the "Password” prompt and click "OK" in the window.

TestStar il

The intormation and design disclosed herein were originated by and
are property of MTS Systems Corporation, and may not be reproduced
or disclosed in any form withaut the written consent of MTS Systems
Corporatien. MTS Systems Corporation reserves all patent, proprietary,
design, manufacturing, reproduction, use and sales hercto and to any
article disclosed herein, except 1o the extent rights are expressly
granted to others.

Copyright (¢) 1950-1993 MTS Systemss Corporation

semame:
S —
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If your username and password are valid, the main TestStar window opens. In the
"MTS-TS 1l Icon View" window double click the TWSX icon.

HPS Pressure: Off Program State: Stop

Control Channet 1
Hydraulics: Off Current Mode: Undefined

APC State: Off Next APC Mode: [ LVDT Pod B

e

31’”1 R T R BT

In the "TestWare-8X" window, click on "File" to display a puil down menu. Select
"Open Template" which will open the "Open Test Template" window and display
the templates in the current directory (the defauit directory is C:ATS2\TWSX).
Highlight the file "FATIGUE.000" in the "CATS2ATWSX" directory and click "OK"
to load the template. This will be the template used to conduct the Fatigue Test.

TestWare-SX
Procedure Test Help

New Template... |
Cp e

edures

Ecit Ty S
Exit

B Open Test Templata

Files | EXAMPLE.0GO

Current Directory: CATS\TWSX
Filea: Directories:

l]
i

I+

FATIGUE.00O
HAMPHOLD.DGO
TUNING.000

b T =



6. Click on "Procedure” in the "TestWare-SX" window to display a pull down meny,
Select "Execute Procedure" which will open the "Test Data File" window and
display the data files in the current directory (the default directory is
CATS2\TWSX). Enter the name of the file to store the data of the test being

conducted (change the directory if the test data is to be stored in another directory)

and cfick "OK." An error message will be displayed when an attempt is made fo

run the test without having a data file open.

ﬂ TestWare-SX Execute Procedure B ES
| Fite Mode Control Data Options Help

_ “New Data File...
apen... RBecovery...
Save -
Save As... lils) :
Save As Template... Edit Reset Open Data File...
E e‘le:e... Y Execute Zero Counters Close Data File
Prin - - - __
Printer Setup... Deseription...
Print Preview... Note...
Print to File...

HYDRAULICS INITIALIZATION

7. Press the "Reset" button on the "MTS Load Unit Control” to reset the system. Start
the hydraulic system of the MTS by switching the "HPS Control" to "Low" and after
a few seconds to "High.” After 2 or 3 minutes, switch the "HSM Control” to "Low,"
wait for a_few seconds and switch to "High." Allow about 30 minutes for the

hydraulic system to stabilize.

e
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EROING THE FORCE SENSOR

Read the display on the "TestStar Controller” of the MTS "Load Unit Control". The

"Force" sensor has {o be zeroed.

Using the "F2" or "F3" switches highlight the text under "POD MODE." Click the
"F1" switch until the text changes to "Length A Pod.” Again, using the "F2" or "F3"
switches, highlight the current value of the "Force" sensor. Press the "F1" switch

{o auio zero the "Force” sensor.

NSTALLING SPECIMEN

Samples tested in this test are 4" in diameter and 2.5" thick. If extensometers are
being used to measure horizontal deformation:
Use a square to draw a diametral line on each side of the specimen. Mount
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If the signal is at the top of the screen of the Oscilloscope it means that the LVDT
is very much outside and has to be moved in to come into the visible range.
Conversely, if the signal is at the bottom of the screen of the Oscilloscope it
means that the LVDT is very much inside and it has to be moved out to come into
the visible range. Move the LVDTs appropriately such that signals from the LVDTs

are visible.

To test if the specimen is seated properly, click "Run" in the "TestWare-SX

Execute Procedure"” and monitor the signals from the LVDTs on the Oscilloscopes. |

If the signals for both the vertical LVDTs and both the horizontal LVDTs (in case
LVDTs are being used to measure horizontal deformation) are identical and in the
same direction, it means that the specimen is seated properly. If the signals are
not in the same direction, press "Hold" on the "TestWare-SX Execute Procedure,”
wiggle the specimen slightly, and press "Run” on the "TestWére-SX Execute
Procedure” again to run the program again. Repeat this process until the signals
are identical for both the vertical LVDTs (and both the horizontal LVDTs in case
they are being used). If after a few repeated tries to wiggle the specimen into
proper seating position does not result in the specimen being seated properly,
remove the load, reseat the specimen and run the program again until the

specimen is seated properly.

TestWare-SX Execute Procedure [#]&
Eile Mode Controi Data Options Help
Procedure: example.DAT

Data File: example Default Procedure
Steps

. ] [Stop ] [Hod ] [ Run |

L
list of steps Program Status Stopped

. —Loop Counters
- -
. list of loop counter names

Test Done

—Total Count (Segments)
list of controf channel names
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15.

16.

17.

After the specimen is seated satisfactorily, click "Control" on the "TestWare-sx. ;
Execute Procedure" ang choose "Reset" in the pull down menu.

Bring all four potentiometers to the nui| position by turning the knobs of the
potentiometer box in the clockwise direction. Read the "Current Value" readings
of the LVDT sensors. The valyes for the LVDTs measuring vertical deformation,
(marked LVDTVL aﬁd LVDTVR) should read just below -0.04500 inches. In case
LVDTs are being used to measure horizontal deformation-
The two LVDTs Mmeasuring horizontal deformation, marked LVDTHL ang
LVDTHR, shouid read Close to 0.00000 inches. If not, move the LVDTs
inside or outside as appropriate, until the "Current Vaiue" of the LVDTHL
and LVDTHR LVDTs read about 0.00100 inches (i.e., just above zero).
To get the vertica LVDTs close to Zero, move the LVDTs up or down as
appropriate, until the "Current Value" of the LVDTVL and LVDTVR LVDTs read the
desired values. B
Slowly rotate the potentiometer knobs for each of the LVDTs in the
counterclockwise direction to fine tune the "Current valye® readings of the sensors
to the desired values. i extensometers are being used, remove the gage length

= TestWare-SX Execute Procedure [#{=]
Eile Mode Control Data Options Help

Zero Counters
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locking pin of the extensometer. Using the "F2" or "F3" switches, highlight the
current value of the "Extensometer." Press the "F1" switch to auto zero the

"Extensomefer.”

NNING THE TEST

Click "Run" in the "TestStar-Execute Procedure” window to run the Fatigue test.
The test is automatically stopped after the horizontal deformation reaches 0.1
inches (i.e. the specimen fails). The end of the test is indicated by "Done"
appearing beside "Test Status".

= TestWare-SX Execute Procedure [#{&
File Mode Control Data Options Help
Procedure: example DAT

Data File: example Default Procedure

o (Sop] (Tod] (Fun ]

L]
Jist of steps Program Status Stopped

. —Loop Counters
. list of Joop counter names

Clockwise =
Retract
Actuator

Test Done

—Total Count (Segments)
fist of contro! channe! names

NAL STEPS

Once the test is complete, the test data file has to be closed. Click on "Data” in the
"TestWare-SX Execute Procedure” window to display a pull down menu. Click on
"Close Data File" to close the data file. Click on "Control" to display a pull down
menu. Click on "Reset" to reset the program. Now the program is ready to run
again.

Click on the switch beside "Actuator Positioning Control" and slowly rotate the

-~ . .
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knob beside it in a clockwise direction until the applied load on the specimen is

removed.

DATA ANALYSIS

21. To analyzé the data, run the program "fatigue.exe." To do this, change to the root
directory by typing CD\ at the DOS prompt. The type FATIGUE. The program will
prompt you to enter the name of the data file. Enter the name of the data file to
be analyzed. The program then processes the data and writes the permanent,

recoverable, and total deformations to the files "perm.out”, "recv.out," and "tot.out"

respectively.

R s

A TR A
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Procedure To Run The Axial Repeated Load Test on the
810 MTS Material Test System

COMPUTER SETUP

Turn on the power for the MTS System, Computer, Monitor, Line Printer, -
Oscilloscopes and LVDT conditioners.

if the computer is in DOS when switched on, type "0S2" at the "C:\" prompt to
change to OS/2. Type "Y" at the question "You requested to start 0S2 ..." and wait
until the system changes to 0OS/2. If the computer is already in OS/2 when
switched on, the above steps will not be necessary.

Once in 0S/2, double click on the "MTS-TS Ii" icon. A "MTS-TS I - Icon V;;aw"
window will open. Double click on "TestStar." A window for "MTS Login" for
TestStar will open. At the "Username” prompt, type "MTS," press the "Tab" key,
type "MTS" at the "Password" prompt and click "OK" in the window.

TestStar I

The information and design disclosed herein were originated by and
are property of MTS Systems Corporation, and may not be reproduced
or disclosed in any form without the written consent of MTS Systems
Corporation. MTS Systems Corporation reserves all patent, proprietary,
design, manufacturing, repraduction, use ard sates hereto and to any
article disclosed herein, except to the extent righls are expressly
granted ta others.

Copyright {c) 19301893 MTS Systemss Corparation

Username: _MTS
passwors: [= T ]
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4.

If your username and password are valid, the main TestStar window opens. [n the
"MTS-TS Il Icon View" window double click the TWSX icon.

HPS Pressure: Off

Program State: Step

Control Channei 1
Hydraulics: Off Current Mode: Undefired A
APC State: Off Next APC Mode: { LVDT Pod El|
| !
i !

In the "TestWare-SX" window, click on "File" to display a pull down menu. Select
"Open Template" which will open the "Open Test Template" window and display
the templates in the current directory (the default directory is CATS2\TWSX).
Highlight the file "DYN_CRP.000" in the "C\TS2\TWSX" directory and click "OK"
to load the template. This will be the template used to conduct the Axial Repeated
Load Test. -

TestWare-SX
Procedute Test  Help

Open Test Template

- =

File: | ExampLE.000 |

Current Directary: CATS\TWSX

Filea: Directories:
[EXAMPLE000272% EXJN® |+
FATIGUE 000 'Q'}
AAMPHOLD.000 ¥
TUNING.000 g
14
+ ¥

(Coeen ) (aneel] [ Hap j
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Click on "Procedure” in the "TestWare-SX" window to display a pull down menu.
Select "Execute Procedure” which will open the "Test Data File” window and
display the data files in the current directory (the default directory is
CATS2\TWSX). Enter the name of the file to store the data of the test being
conducted (change th‘e directory if the test data is to be stored in another directory)
and click "OK." An error message will be displayed when an attempt is made to
run the test without having a data file open.

{ E TestWare-§X Execute Procedure [Fx
L Eile Mode Control Data Qptions Help L

Data File...

New

Open... Recovery...

Save =

Save As... -
g:‘l’;:f Template... Edit Reset Open Data File...

Erint v Execute Zerc Counters Close Data File

Printer Setup... Description...

Print Preview... Note...

Print to File... -

DRAULICS INITIALIZATION

Press the "Reset" button on the "MTS Load Unit Control" to reset the system. Start
the hydraulic system of the MTS by switching the "HPS Control" to "Low" and after
‘afew seconds to "High." After 2 or 3 minutes, switch the."HSM Control" to "Low",

Wait for a few seconds and switch to "High". Allow about 30 minutes for the
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hydraulic system to stabilize.
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ZEROING THE FORCE SENSOR

8. Read the display on the "TestStar Controller” of the MTS "Load Unit Control." The

"Force" sensor has to be zeroad,

9. Using the "F2" or "F3" switches, highlight the text under "POD MODE." Click the
"F1" switch until the text changes to "Length A Pod." Again, using the "F2" or "F3"
switches, highlight the current value of the "Force" sensor. Press the "F1" switch

to auto zero the "Force" sensor.
INSTALLING THE SPECIMEN

10.  Samples used in this test are 4" in diameter and 8" in height. Mount the
extensometer system on the sample so that each extensometer is along its height.
Place the sample in the chamber so that one of the caps of the sample rests on
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the bottom platen. Connect the extensometer electrical cable to the strain gage

cable from the Digital Controller.

Apply an initial seating foad of 50 Ibs. on the specimen by switching on the
"Actuator Positioning Control" and slowly turning the knob beside it in a
counterclockwise direction until the “Cufrent Value" of the "Force" sensor reads -50
fbs. Ensure that the "CURRENT MODE" of the "Axial Controller" reads "Force A

Pod" while the initial seating load is being applied.

To make sure the sample is seated properly, wiggle the movable bottom platen
slightly so that the top platen is seated properly on the top cap of the sample.

Remove the gage Ierigth locking pin of the extensometer. Using the "F2" or "F3"
switches, highlight the current value of the "Extensometer.” Press the "F1" switch

to auto zero the "Extensometer”,

RUNNING THE TEST

Click "Run” in the "TestStar-Execute Procedure” window to run the Axial Repeated
Load test. The test is automatically stopped after the horizontal deformation
reaches 0.1 inches (i.e. the specimen fails). The end of test is indicated by "Done"

appearing beside "Test Status." - TestWare-SX Execute Procedure ES S
File Mode Control Data Options Help
Procedure: example.DAT

Data File: example Default Procedure

Steps
: |_Stop § [HOIdj [ Run 1
list Of.sreps Program Status

-
. Loop Counters
. Ijist of loop counter names

|

Test Done

ist of control channe! names -

l—Totai Count {Segmenits)
L




FINAL STEPS

15.

16.

Once the test is complete, the test data file has to be closed. Click on "Data" in th
"TestWare-SX Execute Procedure” window o display a pull down menu. Click oj
"Close Data File" to close the data file. Click on "Control" to display a pull dow
menu. Click on "Reset" to reset the program. Now the program is ready to run

again.

Click on the switch beside "Actuator Positioning Control" and slowly rotate the

knob beside it in a clockwise direction until the applied load on the specimen js

removed.
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srocedure To Run The Indirect Resilient Modulus Test on
the 810 MTS Material Test System

OMPUTER SETUP

Turn on the power for the MTS System, Computer, Monitor, Line Printer,

Oscilloscopes and LVDT conditioners.

If the computer is in DOS when switched on, type "0S2" at the "C:\" prompt to
change to 0S/2. Type "Y" atthe question "You requested to start 0Ss2..." and wait
until the system changes to OS/2. If the computer is already in Q8/2 when

switched on, the above steps will not be necessary.

Once in OS8/2, double click on the "MTS-TS II" icon. A "MTS-TS |l - icon View"
window will open. Double click on "TestStar." A window for "MTS Login" for
TestStar will open. At the "Username” prompt, type "MTS," press the "Tab" key,
type "MTS" at the "Password" prompt and click "OK" in the window.

TestStar 1l

The information and design disclosed herein were originated by and
are property of MTS Systems Corporation, and may not be reproduced
or disclosed in any form without the written consent of MTS Systems
Corporation. MTS Systems Corporation reserves all patent, proprietary,
design, manufacturing, reproduction, use and sales herelo and 1o any
article gisclosed herein, except to the extent rights are expressly
granied 10 others.

Copyright (c) 1930-1993 MTS Systemss Corporation
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4. If your username and password are valid, the main TestStar window opens. In the
"MTS-TS 1! Icon View" window double click the TWSX icon.

At AQjUSt= T Displa

s A e e PR :

e i e R
HPS Pressure: Off Program State: Stop
I Control Channei 1

conditioned. In the "TestWare-Sx" window, click on "Fije" to display a pull down

i 2 : Hydrautics: Of Current Moge: Undefined
APC State: Off Next APC Mode: i
5. Before the resilient Modulus test is conducted, the specimen has to be

menu. Select "Open Template" to open the "Open Test Template” window and
display the templates in the current directory (the default directory js
i CATS2\TWSX). Highlightthe file "MR L_COND.000"in the "CATS2\TWS X" directory
] and click "OK" to load the template. This will pe the template used to condition the
sSpecimen before conducting the resilient modulus test.

TestWare-SX
3 Qp#n Test Template

File: | EXAMPLE 000

Current Directory: caTstrwey
Directories;

FATIGUE.0np
RAMPHOLB.000
TUNING. 000
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6. Click on "Procedure” in the "TestWare-SX" window to display a pull down menu.
Select "Execute Procedure” which will open the "Test Data File" window and
display the data files in the current directory (the default directory is
CATS2\TWSX). Enter the name of the file to store the data of the test being
conducted (change the directory if the test data is to be stored in another directory)
and click "OK." An error message will be displayed when an attempt is made to

run the test without having a data file open.

= TestWare-SX Execute Procedure |1

/.- File Mode Control Data Qptions Help |
New Data File...
Open... Recovery...
Save
Save As... -
cave AsTemplate...| | gt Reset Open Data File...
—r ¥ Execute Zero Counters Close Data File
Print i = =
Printer Setup... Description...
Print Preview... Note...
Print to File... —

HYDRAULICS INITIALIZATION

7. Press the "Reset" button on the "MTS Load Unit Control" to reset the system. Start
the hydraulic system of the MTS by switching the "HPS Control"” to "Low" and after
a few seconds to "High." After 2 or 3 minutes, switch the "HSM Control" to "Low,"
wait for a few seconds and switch to "High." Allow _about 30 minutes for the

hydraulic system to stabilize.
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ZEROING THE FORCE SENSOR

o

8. Read the display on the "TestStar Controller” of the MTS "Load Unit Control." The

"Force" sensor has to be zeroed.

9. Using the "F2" or "F3" switches, highlight the text under "POD MODE." Click the
"F1" switch until the text changes to "Length A Pod." Again, using the "F2" or "F3"
switches, highlight the current value of the "Force” sensor. Press the "F1" switch

to auto zero the "Force" sensor.

INSTALLING THE SPECIMEN

10.  Samples tested in this test are 4" in diameter and 2.5 thick. If extensometers are
being used to measure horizontal deformation: '

Use a square to draw a diametral line on each side of the specimen. Mount
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the extensometer system on the sample so that each extensometer is on

a drawn line.
If the test is being conducted at a temperature other than room temperature
(approximately 77°F), set the testtemperature using the 409.80 MTS "Temperature
Controller." First, seal all the openings in the chamber with insulator after inserting
the thermocouple and the thermometer through the orifice provided. Close the door
to the chamber and switch on the power on the temperature controller. With the
"Set Point" depressed on the controller, set the desired temperature using the up
or down arrow to increase or decrease the temperature. After the temperature has
been set to the desired level, turn on the chamber switch on the controller. After
the temperature in the chamber has reached the desired level, switch off the
"Chamber" switch. Place the preheated / pre-cooled Asphalt Briquette Specimen
in the Test Device by inserting it between the loading strips such that the two
horizontally placed micrometers are on either side of the specimen circumference.
Ensure that the specimen is placed on the loading strips so that the applied load
will be distributed evenly on the specimen. For this, holding down the head of the

test device (on which the vertically placed LVDTs are mounted), wiggle the

C Value

17,1009 kip

o
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specimen and make sure that the specimen does not rock. Connect the
extensometer electrical cable to the strain gage cable from the Digital Controller.
Close the door to the chamber and wait until the chamber temperature reaches the
preset level again. Caution: Read warning on the temperature contraller prior to
turning on the power. Switching on the "Chamber" switch on the "Temperature
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11.

12.

13.

Controller,” bring the temperature of the environme

test temperature.

Apply an initial seating load of 50 Ibs. on the specimen by switching on the
"Actuator Positioning Contro and slowly turning the knob beside it iy
counterclockwise direction till the “Current Value” of the "Force” sensor reagds -50
Ibs. Ensure that the "CURRENT MODE" of the "Axial Controller” reads "Force
Pod" while the initiaj seating load is being appilied.

If the signal is at the top of the screen of the Oscilloscope it means that the LvDT:
is very much outside and has to be moved in to come into the visibie range.
Conversely, if the signal is at the bottom of the screen of the Oscilloscope it

the visible range. Move the LVDTs appropriately such that signals from the LVDTs

Procedure: example.DAT
Data File: example Defauit Procedure

Steps
Stopi l Hold i f Hun 3
Program Status

Loop Counters
fist of loop counter names

are visibie,
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To test if the specirﬁen is seated properly, click "Run" in the "TestWare-SX
Execute Procedure” and monitor the signals from the LVDTSs on the Oscilloscopes.
If the signais for both the vertical LVDTs and both the horizontal LVDTs (in case
LVDTs are being used to measure horizontal deformation) are identical and in the
same direction, it means that the specimen is seated prOpérly. If the signals are
not in the same direction, press "Hold" on the "TestWare-SX Execute Procedure,"
wiggle the specimen slightly, and press "Run” on the "TestWare-SX Execute
Procedure” again to run the program again. Repeat this process until the signals

are identical for both the vertical LVDTs (and both the horizontal LVDTs in case |
they are being used). If a few repeated tries to wiggle the specimen into proper
seating position does not result in the specimen being seated properly, remove the

load, reseat the specimen and run the program again until the specimen is seated

properly.

After the specimen is seated satisfactorily, click "Control" on the "TestWare-SX
Execute Procedure,” choose "Zero Counters" in the pull down menu and run-the
entire program again until "Done” appears beside "Program Status." Now the
specimen is preconditioned and ready for the test. Double click on the "sine wave
symbol” beside "TestWare-SX Execute Procedure” to exit the conditioning

program.
TestWare-SX
i Procedure  Test  Help
i TestWare-SX Execute Procedurs T R New Termplate.. |
File Mode control Data Options Help e SEE zedures
E— — Edit Te ol u

Exit
g Open Test Template

File: | EXAMPLE 000 |

Current Directory: CATSITWSX

Directaries:

Reset FATIGUE.DGO
-— RAMPHGLD.000
Zero Counters TUNING.000

{ Open | [ Concel] | Helf]
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16.

17.

18.

In the "TestWare-SX" window which opens after closing the conditioning program,
click on "File" and in the puli down menu click on "Open Template.” This will open
the "Open Test Template" window and display the templates in the current -
directory (the defauit directory is CATS2\TWSX). Highlight the file
"MRL_TEST.000" in the "CATS2\TWSX" directory and ciick "OK" to load the
template. This will be the template used to conduct the Resilient Modulus Test.

Bring all the four potentiometers to the null position by turning the knobs of the
potentiometer box in the clockwise direction. Read the "Current Valug" readings
of the LVDT sensors. The values for the LVDTs measuring vertical deformation,
(marked LVDTVL and LVDTVR) should read just below -0.04500 inches. If LVDTs
are being used to measure horizontal deformation:
The two LVDTs measuring horizontal deformation, marked LVDTHL and
LVDTHR, should read close to 0.00000 inches. If not, move the LVDTs
inside or outside as appropriate, until the "Current Value" of the LVDTHL
and LVDTHR LVDTs read about 0.00100 inches (i.e., just above zero).
To get the vertical LVDTs close to zero, move the LVDTs up or down as
appropriate until the "Current Value" of the LVDTVL and LVDTVR LVDTs read the
desired values.

Once the temperature in the environmental chamber is stabilized at the test
temperature, slowly rotate the potentiometer knobs for each of the LVDTs in the
counterclockwise direction to fine tune the "Current Value" readings of the sensors
to the desired values. Remove the gage length locking pin of the extensometer.
Using the "F2" or "F3" switches, highlight the current value of the "Extensometer.”

Press the "F1" switch to auto zero the "Extensometer.”
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NING THE TEST

| Click "Run” in the "TestStar-Execute Procedure" window to run the Resilient

Modulus test. The test is for a period of two seconds and the end of the test is

indicated by "Done” appearing beside "Test Status.”

/
ocedure ﬁﬁ

TestWare-SX Execute Pr

options _Help Clockwise =

e Mode Control _Data
Retract

gcedure: example.DAT
ta File: example Default Procedure Actuator

St
e
; Program Status

L cop Counters
list of loop counter nAmMes

Total Count (Segments}
list of control channeal names

AL STEPS

Once the testis complete, the test data file has to be closed. Click on "Data" in the

"TestWare-SX Execute Procedure

"Close Data File" to close the data file. Click on
Now the program is ready to run

" window to display a pull down menu. Click on
"Control” to display & pull down
menu. Click on "Reset” {0 reset the program.

again.

Click on the switch beside "Actuator Positioning Control" and slowly rotate the

knob beside itin a clockwise direction until the applied load on the specimen is

removed.
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Procedure To Run The Indirect Creep Test on the 81
MTS Material Test System

COMPUTER SETUP

1. Turn on the power for the MTS system, Computer, Monitor, Line Printer
Oscilloscope and LVDT conditioners.

2. If the computer is in DOS when switched on, type "OS2" at the "C:\" prompt t
change to OS/2. Type "Y" at the question "You requested to start 0S/2 ..." ang"
wait until the system changes to 0S/2. If the computer is already in OS/2 when -

switched on, the above steps will not be necessary.

3. Once in OS/2, double click on the "MTS-TS II" icon. A "MTS-TS ] - Icon View"
window will open. Double click on "TestStar." A window for "MTS “Login" for
TestStar will open. Type "MTS" at the "Username” prompt, press the "Tab" key,
type "MTS" at the "Password" prompt and click "OK" in the window.

TestStar Il

The inf ton and desiga disclosed herein were originated by and
are praperty of MTS Systems Corporation, and may not be reprogiuced
of diselosed in any form without the written consent of MTS Systems
Corporation. MTS Systems Corporation reserves all patent, proprietary,
design, manufacturing, reproguction, use and sales hereto and to any
article disclosed herein, except 1o the extent rights are expressiy
granted to others.

Copyright {e) 1990-1953 MTS Systemss Corparation
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If your username and password are valid, the main TestStar window opens. in the

"WMTS-TS i lcon View" window double click the TWSX icon.

4
biing]
4]

5
pae A

HPS Pressure: Off Program State: Stop

1Control Channel 1
Hydraulics: Off Current Mode: Undefined

APC State: Off Next APC Mode: | LVDT Pod

In the "TestWare-SX" window, click on "File” to display a pull down menu. Select
"Open Template” which will open the "Open Test Template" window and dispiay
the témpiates in the: current directory (the default directory is CATS2\TWSX).
Highlight the file "CRP_TEST.000" in the nCATS2\TWSX" directory and click "OK"--

to load the template. This wil be the template used to conduct the Creep Test.

Testware-5X
|

E_ Open Test Template
Fiie: | EXAMPLE.000

Current Directory: CATSITWSX
Files: Directories:

EXAMPLE.000:
FATIGUE0OQ
AAMPHOLD,000
TUNING.000

(oeen ] (aneet) (s )
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6. Click on "Procedure” in the "TestWare-SX" window to display a pull down meny. :
Select "Execute Procedure” which will open the "Test Data File" window and
display the data files in the current directory (the defauit directory g -
CATS2\TWSX). Enter the name of the file to store the data of the test being
conducted (change the directory if the test data is to be stored in another directory)

and click "OK." An error message will be displayed when an attempt is made 1o

run the test without having a data file open.

TestWare-SX Execute Procedure
e Mode Controj Data  Options Help
L

D ile...
Recovery..,

Open.,,
Save
Save As...

Save As Template.,..
Delete.

Print
Printer Setup...
Print Preview.,.
Print to File_,,

Pen Data File..,
Close Data File

Zero Counters

7. The "TestWare-SX Execute Procedure” window displays the name of the
procedure being used to conduct the test in "Procedure” and the name of the file

being used to store the test data in "Data File."

HYDRAULICS INITIALIZATION

8. Press the "Reset" button on the "MTS Load Unit Control" to reset the system.
Start the hydraulic system of the MTS by switching the "HPS Control” to "Low" and
after a few seconds to "High". After 2 or 3 minutes switch the "MHSM Control" to
"Low," wait for a few seconds and switch to "High." Allow about 30 minutes for the

hydraulic system to stabilize.
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Samples tested in this test are 4" iny diameter and 2.5" thick. If extensometers are
being used to measure horizonta| deformation:




Control{ers Current Mode LUCP Mode
Axial )

Sensors Current Valuye

Ensure that the specimen is placed on the loading strips so that the applied loag
will be distributed evenly on the specimen. For this, holding down the head of the
test device (on which the vertically placed LVDTs are mounted), wiggle the
specimen and make sure that the specimen does not rock. In case the
extensometer is being used, connect the extensometer electrical cable to the strain
gage cable from the Digital Controller. Close the door to the chamber and wait
until the chamber temperature reaches the preset level again. Caution: Read
warning on the temperature controller prior to turning on the power. Switching on
the "Chamber" switch on the "Temperature Controller," bring the temperature of
the environmental chamber to the appropriate test temperature.

estStar;Contzols

iength A SG  Force A Pod

e g
13,1 Fit] in
Strain LCGO0Y in/in

ZEROING THE FORCE SENSOR

10.

11.

After the hydraulic system has stabilized for about 30 minutes, read the display on
the "TestStar Controller" of the "MTS Load Unit Control.” The "Force" sensor has

to be zeroed.

Using the "F2" or "F3" switches, highlight the text under "POD MODE." Click the
"F1" switch until the text changes to "Length A Pod."” Again, using the "F2" or "F3"

- . .
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witches, highlight the current value of the "Force" sensor. Press the "F1" switch
o auto zero the "Force” sensor.

\LLING THE SPECIMEN - PART II

Apply an initial seating load of 50 Ibs. on the specimen by switching on the
"Actuator Positioning Control" and slowly turning the knob beside it in a
counterclockwise direction, until the “"Current Value" of the "Force" sensor reads -

50 Ibs. Ensure that the "CURRENT MODE" of the "Axial Controller” reads "Force
A Pod" while the initial seating load is being applied.

Bring all the four potentiometers to the null position by turning the knobs of the
potentiometer box in the clockwise direction. Read the "Current Value" readings
of the LVDT sensors. The values for the LVDTs measuring the vertical
deformation, (marked LVDTVL and LVDTVR), should read just below -0.04500
inches. When LVDTSs are being used to measure horizontal deformation, the two
LVDTs measuring the horizontal deformation, (marked LVDTHL and LVDTHR),
should read close to 0.00000 inches. To adjust the LVDTs to read these values,
using the micrometer move the LVDTs on the test device inside or outside as

appropriate, until the "Current Value" readings have the desired values.

= TestWare-SX Execute Procedure
File Mode

Contro! Data Qptions Help Clockwise =
Procedure: example.DAT Retract
Data File: example Default Procedure Actuator

Steps

% l Ston] | H’éia:l ni:h,a]

fist of steps Program Status
: Loop Counters
. fist of loop counter names ’
Test bDone L

Total Count {Segments)

list of control channef names
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14.

Rotate the potentiometer knobs in the counterclockwise direction for each of h
LVDTs to fine tune the "Current Value" reading of the sensors to the desue
values. Remove the gage length locking pin of the extensometer. Using the "r5
or "F3" switches, highlight the current value of the "Extensometer.” Press the "Fy:

switch to auto zero the "Extensometer”.

TestWare-SX_Execute Procedure [¥]x

e

fle

Mode Control Data Qptions Help Clockwise =
i 1

Retract
Actuator

Open Data File...
Close Data File

Description... -
Note...

RUNNING THE TEST

15.

Click "Run" in the "TestStar-Execute Procedure” window to run the test. Monitor
the "Current Value" readings for the vertical and horizontal (if applicable) LVDT
sensors on the "MTS‘Load Unit Control" during the test. Stop the test by clicking
"Stop” in the "TestStar Execute Procedure” window or by pressing the "Stop"
button beside "Test Control” on the "MTS Load Unit Control" when the "Current
Value" for the vertical LVDT sensors readings cross 0.04500 inches or the
specimen fails. The test is automatically stopped after 3600 seconds if the vertical
deformation has not yet crossed 0.04500 inches.
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STEPS

Once the test is complete, the data file has to be closed. Click on "Data" in the
"TestWare-SX Execute Procedure” window to display a pull down menu. Click on
"Close Data File" to close the test data file.

Click on the switch beside "Actuator Positioning Control" and slowly rotate the
knob beside it in a clockwise direction until the applied load on the specimen is

removed.

Click on "Control" in the "TestWare-SX Execute Procedure" window to display a
pull down menu. Click on "Reset" to reset "Program Status".

91



Procedure To Run The Indirect Tensile Strength Test on
the 810 MTS Material Test System

COMPUTER SETUP

1. Turn on the power for the MTS system, Computer, Monitor, Line Printer,

Oscilloscope and LVDT conditioners.

change to 0S/2. Type "Y" at the question "You requested to start 0S/2 ..." and
wait till the system changes to OS/2. if the computer is already in OS/2 when

If the computer is in DOS when switched on, type "0S82" at the "C:\" prompt to

switched on, the above steps will not be necessary.

3. Once in 0S/2, double click on the "MTS-TS 1" icon. A "MTS-TS Il - Icon View"
window will open. Double click on "TestStar" A window for "MTS Login" for
TestStar will open. At the "Username” prompt, type "MTS," press the "Tab" key,
type "MTS" at the "Password" prompt and click "OK" in the window.

TestStar |

The inforrnation and design disclosed herein were originated by and
are property of MTS Systems Carparation, and may not be reproduced
or disclosed in any form without the written consent of MTS Systems
Corporation. MTS Systems Carporation reserves all patent, proprietary,
design, manufacturing, reproduction, use and sales hereto and ta any
article disctosed herein, except to the extent rights are expressly
granted to others.

Copyright {c) 1980-1993 MTS Systemss Corporation
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If the username and password are valid, the main TestStar window opens. In the

"MTS-TS I Icon View" window double click the TWSX icon.

HPS Pressure: Off Program State: Stop
Control Channel 1
Hydraulics: Of Current Mode: Undefined

APC State: Off Next APC Mode: | LVDT Pod

B )

In the "TestWare-SX" window, click on "File" to display a pull down menu. Select
"Open Template" which will open the "Open Test Template" window and display
the templates in the current directory (the default directory is CATS2\TWSX).
Highlight the file "ITS_TEST.000" in the "CATS2\TWSX" directory and click "OK"
to load the template. This will be the template used o conduct the ITS Test.

Tasriare-SX H
R eroceture 1ot delp

Exk = Opan Test Tempiate

1

E Fiaz [_ExaMFLEDS |
P et Pirwctory: CATSITWSX

{ Fllas: Hrectories:

! I FATIGUEDGD = ; ![ré_] i+
i

i P b
1
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8. Click on "Procedure” in the "TestWare-SX" window to display a pull down met
Select "Execute Procedure" which will open the "Test Data File" window én,
display the data files in the current directory (the default directory ,
CATS2ITWSX). Enter the name of the file to store the data of the test beip,
conducted (change the directory if the test data is to be stored in another directory
and click "OK." An error message will be displayed when an attempt is made to.

run the test without having a data file open.

E TestWare-SX Execute Procedure | =i
L File Mode Control Data Options Help

/

New

Open... Recovery...

Save

Save As... ode

g:‘;;:f Template... Edit Reset Open Data File... -

Erint v Execute Zero Counters Close Data File

Printer Setup... Description...

Print Preview... Note...

Print to File... - -
7. The "TestWare-SX Execute Procedure” window displays the name of the

procedure being used to conduct the test in "Procedure” and the name of the file
being used to store the test data in "Data File."

HYDRAULICS INITIALIZATION

8. Press the "Reset" button on the "MTS Load Unit Control" to reset the system. Start
the hydraulic system of the MTS by switching the "HPS Control" to "Low" and after
a few seconds to "High." After 2 or 3 minutes switch the "MHSM Control" to "Low,"
wait for a few seconds and switch to "High." Allow about 30 minutes for the
hydraulic system to stabilize.
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TALLING THE SPECIMEN - PART |

Samples tested in this test are 4" in diameter and 2.5" thick. If extensometers are
being used to measure horizontal deformation:

Use a square to draw a diametral line on each side of the specimen. Mount

the extensometer system on the sample so that each extensometer is on

a drawn line.
If the test is being conducted at a temperature other than room temperature
(approximately 77°F), setthe test temperature using the 409.80 MTS "Temperature
Controller.” First, seal all the openings in the chamber with insulator after inserting
the thermocouple and the thermometer through the orifice provided. Close the door
to the chamber and switch on the power on the temperature controller. With the
"Set Point" depressed on the controller, set the desired temperature using the up
or down arrow to increase or decrease the temperature. After the temperature has
been set to the desired level, turn on the chamber switch on the controller. After
the temperature in the chamber has reached the desired level, switch off the
"Chamber" switch. Place the preheated/pre-cooled Asphalt Briquette Specimen
in the test device by inserting it between the loading strips such that the two
horizontally plac;ed.micrometers are on either side of the specimen circumference.
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ZEROING THE FORCE SENSOR AND DISPLACEMENT SENSORS

10.

11.

Ensure that the specimen is placed on the loading strips so that the ap
will be distributed evenly on the specimen. For this, holding down the h
test device (on which the vertically placed LVDTs are mounted), ‘wi,

ilestSEaEContrals
Current Mode
Length A 3G

L
Force A Pod

Current Valpe
Loau Cell ©.1009 kip

Length 0 0010 in
Strg':n in/in

After the hydraulic system has been stabilized for about 30 minutes, read the -
display on the "TestStar Controller” of the "MTS Load Unit Control." The "Force"
sensor and the "Displacement" sensors have to be zeroed.

The "force" sensor shall be zeroed first. Using the "F2" or "F3" switches, highlight
the text under "POD MODE." Click the "F1" switch till the text changes to "lL.ength
A Pod."” Again, using the "F2" or "F3" switches, highlight the current value of the
"Force” sensor. Presé the "F1" switch to auto zero the "Force” sensor.
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Before the displacement sensor is zeroed, ensure that the surface of the actuator
that will come in contact with the test device when the load is applied is about 2
or 3 inches away from the test device. To zero the "Displacement” sensor use the
"F2" or "F3" switches to highlight the text under "POD MODE." Click the "F1"
switch until the text changes to "Force A Pod."” Again, using the "F2" or "F3"
switches, highlight the current value of the "Displacement” sensor. Press the "F1"

switch {o auto zero the "Displacement” sensor.

Clockwise =
Retract
Actuator

STALLING THE SPECIMEN - PART Il

Apply an initial seating load of 50 Ibs. on the specimen by switching on the
"Actuator Positioning Conirol" and slowly turnihg the knob beside it in a
counterclockwise direction till the "Current Value" of the "Force" sensor reads -50
Ibs. Ensure that the "CURRENT MODE" of the "Axial Controller” reads "Force A
Pod" while the initial seating is being applied.

Bring all the four potentiometers to the null position by turning the knobs of the
potentiometer box in the clockwise direction. Read the "Current Value" readings
of the four LVDT sensors. The values for the LVDTs measuring the vertical
deformation, (marked LVDTVL and LVDTVR) should read just below -0.04500
inches. When LVDTs are being used to measure the horizontal deformation, the
two LVDT's measuring horizontal deformation, (marked LVDTHL and LVDTHR),
should read close to 0.00000 inches. To adjust the LVDTs to read these values,

move the LVDTs on the test device inside or outside as appropriate, until the
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15.

RUNNING THE TEST

18.

"Current Value” readings read the desired values.

Once the temperature in the environmental chamber is stabilized a¢
temperature, rotate the potentiometer knobs in the counterclockwise dirgctie
each of the LVDTSs to fine tune the "Current Value" reading of the sensors
desired values. Remove the gage length locking pin of the extensometer.
the "F2" or "F3" switches, highlight the current value of the "Extensometer_"-__'p

the "F1" switch to auto zero the "Extensometer.”

Click "Run” in the "TestStar-Execute Procedure” window to run the test. Moqi
the "Current Value" readings for the vertical and horizontal LVDT sensors
applicable) on the "MTS Load Unit Control" during the test. Stop the test
clicking "Stop” in the "TestStar Execute Procedure” window or by pressing th
"Stop" button beside "Test Control” on the "MTS Load Unit Control" when thf_:
"Current Value" for the vertical LVDT sensors readings cross 0.04500 inches or the
specimen fails.

TestWare-SX Execute Procedure
File Mode Control Ppata Options  Help
Procedure: example.DAT
Data File; example Default Procedure

Steps -
l Stop l Hoid: l Rin i
Program Status Stopped

Loop Counters
list of foap counter names

Total Count {Segments)
! list of controf chann el names l

Test Done
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Once the test is complete, the data file has to be closed. Click on "Data" in the
"TestWare-SX Execute Procedure” to display a pull down menu. Click on "Close
Data File" to close the test data file.

Click on the switch beside "Actuator Positioning Control* and slowiy rotate the
knob beside it in a clockwise direction until the applied load on the specimen is

removed.

Click on "Control” in the "TestWare-SX Execute Procedure” window to display a

pull down menu. Click on "Reset" to reset "Program Status”.

gk;‘:kvgise = _=:»! TestWare-SX Execute Procedure
etrac .
Actuator L Fite Mode Control Data Options Help

Open Data File...
Close Data File

Description...

Note...
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: MAINTENANCE

ection provides a maintenance schedule and example log sheet for the MTS
g System. General maintenance procedures should be fully studied before

ng any repair. Also, the "Safety Practices” described in Section 2 of the MTS
ot Information Manual should be read concerning any maintenance procedure.
al Procedure

100 Operating Check Servovalve balance. Balance the Servovalve if
necessary.

(Reference: AC or DC Controlier Product Manual)

400 Lock and Apply anti-seizing compound to the edges of the wedge.
e cycles Material required: Malykote G-n lubricant.

(Reference: Product Information Manual, Hydraulic
Wedge Grips Section)

‘500 Hours Replace the HPS filter element whenever the dirty-filter

‘6 months) indicator extends from the filter manifold or when the

: hydraulic fluid is changed

(Reference: Product information Manual, Hydraulic Power
Supply Section)

Iy’ Check the hydraulic power supply (HPS) accumulator for
a nitrogen precharge of 1000 psi (6.89 MPa). Renew the
precharge if necessary.
(Reference: Product Information Manual, Accumulator
Series 111 Section)

Check the 294.12 HSM slow-turn-on accumulator for a
precharge of 100 psi (0.69 MPa). Renew precharge if

necessary.
(Reference: Product Information Manual, Accumulator
Series 111 section)

Check the HSM return-line accumulator for a nitrogen
precharge of 50 psi (0.34 MPa). renew the precharge if

necessary.
(Reference: Product Information Manual, Accumulator

Series 111 Section)

Check the HSM pressure-line accumulator for a nitrogen
precharge of 1000 psi (6.89 MPa). renew the precharge

if necessary.
(Reference: Product Information Manual, Accumulator

Series 111 Section)
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Monthly (cont'd)

As Required?

' Use accumulator charger kit, either bought from MTS or locally fabricated
2 Performed by MTS Service Engineers

TestStar provides two utilities that indicate when to calibrate and two programs that
calibrate the electronic components of the system.
(Reference: Installation Manual)

Drain the hydraulic grips pressure supply air filter
moisture trap.

(Reference: Product Information Manual, Hydraulic Grips:
Section) _

Clean the air filter element in the control console. Replac
if required. :
(Reference: Product Information Manual, Service Section
Appendix C)

Flush the hydraulic system after making any replacement -
or modification of system hoses or hard plumbing.
(Reference: Product Information Manual, Service Section,
Appendix A)

Replace the Actuator pressure seals when leakage past
the seals becomes excessive.

(Reference: Product Information Manual, Series 318 Load
Unit Control Section)

Replace the hydraulic lift seals when fluid leakage is
evident during or following use.

(Reference: Product Information Manual, Series 318 Load
Unit Control Section)

Align load cell whenever a major compenent of the Load
Unit/Load Frame is removed and replaced.

(Reference: Product Information Manual, Series 318 Load
Unit or Load Frame Control Section)

Bleed the Hydraulic Lift cylinders after Hydraulic System
maintenance or when the Hydraulic lift cylinders do not
operate smoothly.

(Reference: Product Information Manual, Series 318 Load
Unit or Load Frame Control Section)

CALIBRATION INFORMATION

[
5
]
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MAINTENANCE LOG FOR MTS

PROCEDURE
{OIL,FILTER CHANGE ETC)

RECOMMENDED
INTERVAL

OPERATING HOURS/ j
DATE OF MAINTENANCE
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HYDRAULIC POWER SUPPLY
MODEL 510.10B
OIL FILTER REPLACEMENT

Check the dirty filter pop-up button first. If the red section js Popped out, it is time 1
change the filter.

Filter Kit: MTS: (800) 328-2255
Level 1 Kit (includes filter, o-rings)
MTS Part No.: 38750601
When cailing MTS, operator will ask for a site number.
Our site no.: C49662-M02

Filter replacement: MTS: (800) 328-2255
MTS Part No.: 100883-23
Filter replacement for the HPS Model 5510.10B
“*Allow 3-4 days for delivery of filter.

O-ring replacement: MTS: (800) 328-2255
MTS Part No.: 100115-06
O-ring replacement for the HPS Model 510.10B
. **Allow 3-4 days for delivery of O-ring

items needed:

Filter replacement or filter kit
O-ring replacement(s)

Log sheet

Lint-free cloth

Drain pan for oil

Procedure:
1. Turn off HPS (Stop button of control console).
2. Log hours from hours meter.
3. Before loosening filter:
A. Put drain pan under filter.
B. Make sure pressure is at zero.
. Unscrew plug located at bottom of filter housing and allow to drain.
- Once drained, unscrew filter housing carefuily.
- Throw away disposable part of filter and any excess oil.
. Wipe out filter housing with a lint-free cloth.
. Inspect O-rings for any deterioration. If any deterioration, replace them.
9. Insert new filter into housing and screw back onto manifold.
10. Turn on HPS, switch to high-pressure mode. ;
11. Check top of filter for leaks or oil. If there are any leaks, repeat steps 1-5
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and 8-11.
12. If no leaks, reset dirty indicator by pressing in the pop-up button.

CONTROLS FOR HPS MODEL 510.10B
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