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(57) ABSTRACT 

A multiaXial high cycle fatigue test system for testing 
bending, torsion, and tension of a test unit, comprises 
servo-hydraulic components, including a hydraulic service 
manifold, tWo small high frequency actuators along a ?rst 
aXis, and one large main actuator along a second aXis 

The large main actuator is used to apply a radial centrifugal 
force, and the tWo small actuators are used to apply vibratory 
loading; the tWo small side actuators being offset indepen 
dently of each other, to enable the machine to apply both 
bending loads and torque to the test unit. 

The test unit is subjected to torsion loading When the 
traverse actuators move in phase, that is When both actuators 
move either in or out at the same time. The test unit is 

subjected to bending loading When the actuators move 
out-of-phase, that is one actuator moves in When the other 
moves out or vice-versa. 
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Bending (First mode) Torsion (Third mode) 

Figure 1.1 Bending and torsion of gas turbine fan blade 
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Figure 2.1 Schematic of biaxial loading machine 
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Figure 2.2 Photograph of biaxial loading machine 
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Figure 2.3 Blade gripping system for biaxial machine 

Figure 2.4 Photograph of biaxial loading of GE F110 fan blade 
L 
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Figure 3.1 Transverse Loading in the Multiaxial Machine 

Figure 3.2 Torsion loading 

Figure 3.3 Bending loading 
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Figure 3.4 Three dimensional model of multiaxial loading mechanism 

Figure 3.5 Transverse Loading 01'‘ Blade 
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Figure 3.6 Photograph of multiaxial loading setup 
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Figure 3.7 Multiaxial Test Frame 
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Figure 3.9 Multiaxial machine and operator 

Figure 3.10 Positioning of the transverse actuator 
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Figure 3.12 Four-post die set 
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MULTIAXIAL HIGH CYCLE FATIGUE TEST 
SYSTEM 

[0001] Priority is claimed for provisional application 
serial No. 50/273,134, ?led Mar. 5, 2001. The provisional 
application is hereby incorporated by reference as though 
fully set forth. 

[0002] The US. Government has rights in this invention 
under a development contract With the Air Force, Contract 
No. F33615-98-2812. 

[0003] The invention relates to development of a multi 
aXial high cycle fatigue test system. 

BACKGROUND OF THE INVENTION 

[0004] Modern gas turbine engines need to maintain a 
balance betWeen high performance, affordability, and design 
robustness. The rotating components of the turbine engine 
such as fan blades and turbine blades are subjected to high 
revolutions per minute during operation. As a result, one of 
the most common modes of failure in engine components is 
fatigue. This means that to improve the robustness of 
components, their fatigue behavior Would have to be 
improved. 
[0005] Component fatigue behavior can be improved, by 
improving either the material property or the component 
geometry or both. Material characteristics are typically 
studied by testing coupons. The effect of component geom 
etry is lost in coupon tests. Finite element analysis can be 
used to simulate the actual component behavior to a certain 
eXtent. The best method Would be to test the actual compo 
nent by subjecting it to conditions similar to the operating 
conditions. 

[0006] In a gas turbine engine, the fan blades and turbine 
blades rotate at high revolutions per minute during opera 
tion. The blades are subjected to a radial centrifugal force 
due to this rotation. Gas turbines have alternating stator and 
rotor blades. The stator blades guide the gas onto the rotor 
blades. As a rotor blade advances from one stator blade to 
the neXt, the gas pressure on the blade decreases and 
increases again. This results in the application of a cyclic 
load to the rotor blade. The blade also vibrates at its modal 
frequency under suitable conditions. These periodic loads 
result in a vibratory loading on the blade. 

The following patents are of interest: 

Salberg et al 4,802,365 Feb. 7, 1989 
OWen et al 6,023,980 Feb. 15, 2000 
Wu et al 4,875,375 Oct. 24, 1989 
Meline et al 4,607,531 Aug. 26,1986 
von Marinell et al 3,696,512 Oct. 10, 1972 
Rao 4,748,854 June 7, 1988 
Detert et al 3,603,143 Sept. 7, 1971 
Ohya et al 4,869,111 Sept. 26, 1989 

[0007] These patents relate to fatigue testing or aXial and 
torsion testing. Sallberg et al have a multi-aXial fatigue 
testing machine. 

SUMMARY OF THE INVENTION 

[0008] The invention relates to a multiaXial high cycle 
fatigue test system. 

[0009] Vibratory loading causes high cycle fatigue failure 
in engine blades. To study and improve the fatigue life of gas 
turbine engine blades, or other test units such as components 
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or material samples, a neW test methodology has been 
proposed. According to this method, the blade or other test 
unit Will be loaded multiaXially during testing, to simulate 
the actual operating conditions. 

[0010] A multiaXial high cycle fatigue test system for 
testing bending, torsion, and tension of a test unit, comprises 
servo-hydraulic components, including a hydraulic service 
manifold, tWo small high frequency actuators along a ?rst 
aXis, and one large main actuator along a second aXis. The 
large main actuator is used to apply a radial centrifugal 
force, and the tWo small actuators are used to apply vibratory 
loading; the tWo small side actuators being offset indepen 
dently of each other, to enable the machine to apply both 
bending loads and torque to the test unit. The test unit is 
subjected to torsion loading When the traverse actuators 
move in phase, that is When both actuators move either in or 
out at the same time. The test unit is subjected to bending 
loading When the actuators move out-of-phase, that is one 
actuator moves in When the other moves out or vice-versa. 

[0011] In the embodiment described in the detailed 
description, the test unit is a turbine blade. In general, the 
test unit may be any type of complete component, or a 
material sample, such as a portion of a component. 

BRIEF DESCRIPTION OF THE DRAWING 

[0012] FIG. 1.1 shoWs bending and torsion of a gas 
turbine blade; 

[0013] FIG. 2.1 is a schematic of a biaXial loading 
machine; 
[0014] FIG. 2.2 is a photograph of a biaXial loading 
machine; 

[0015] FIG. 2.3 shoWs a blade gripping system for a 
biaXial machine; 

[0016] FIG. 2.4 is a photograph of biaXial loading of a GE 
F110 fan blade; 

[0017] FIG. 3.1 shoWs traverse loading in the multiaXial 
machine; 

[0018] 

[0019] 
[0020] FIG. 3.4 is a three-dimensional model of multi 
aXial loading mechanism; 

FIG. 3.2 shoWs torsion loading; 

FIG. 3.3 shoWs bending loading; 

[0021] FIG. 3.5 shoWs traverse loading of the blade; 

[0022] FIG. 3.6 is a photograph of a multiaXial loading 
setup; 

[0023] FIG. 3.7 shoWs a multiaXial test frame; 

[0024] FIG. 3.8 is a photograph of a multiaXial machine; 

[0025] 

[0026] 

[0027] 
[0028] Appendix A is a User’s Manual Which contains 
some computer screen draWings. 

FIG. 3.10 shoWs positioning of a traverse actuator; 

FIG. 3.11 shoWs a main chamber; and 

FIG. 3.12 shoWs a four-port die set. 

[0029] Appendix B comprises several pages of engineer 
ing draWings. 
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DETAILED DESCRIPTION 

[0030] 1.0 Introduction 

[0031] Modern gas turbine engines need to maintain a 
balance betWeen high performance, affordability, and design 
robustness. The rotating components of the turbine engine 
such as fan blades and turbine blades are subjected to high 
revolutions per minute during operation. As a result, one of 
the most common modes of failure in engine components is 
fatigue. This means that to improve the robustness of 
components, their fatigue behavior Would have to be 
improved. 

[0032] Component fatigue behavior can be improved, by 
improving either the material property or the component 
geometry or both. Material characteristics are typically 
studied by testing coupons. The effect of component geom 
etry is lost in coupon tests. Finite element analysis can be 
used to simulate the actual component behavior to a certain 
extent. The best method Would be to test the actual compo 
nent by subjecting it to conditions similar to the operating 
conditions. 

[0033] In a gas turbine engine, the fan blades and turbine 
blades rotate at high revolutions per minute during opera 
tion. The blades are subjected to a radial centrifugal force 
due to this rotation. Gas turbines have alternating stator and 
rotor blades. The stator blades guide the gas onto the rotor 
blades. As a rotor blade advances from one stator blade to 

the next, the gas pressure on the blade decreases and 
increases again. This results in the application of a cyclic 
load to the rotor blade. The blade also vibrates at its modal 
frequency under suitable conditions. These periodic loads 
result in a vibratory loading on the blade. 

[0034] This vibratory loading causes high cycle fatigue 
failure in engine blades. To study and improve the fatigue 
life of gas turbine engine blades, a neW test methodology has 
been proposed. According to this method, the blade Will be 
loaded multiaxially during testing, to simulate the actual 
operating conditions. A prototype biaxial testing machine 
Was proposed and demonstrated in Phase I of this program. 
The biaxial machine had tWo hydraulic actuators perpen 
dicular to each other. This enabled the machine to apply both 
a radial load to simulate the centrifugal force, and a cyclic 
transverse load to simulate the vibratory loading. The single 
transverse actuator facilitated the application of bending 
loads. 

[0035] Vibration of turbine blades include both bending 
and torsion modes as shoWn in FIG. 1.1. The biaxial 
machine could not be used to apply torsion loads to the 
blade, as that required tWo actuators in the transverse 
direction. A multiaxial testing machine Was proposed, 
designed and demonstrated in Phase II. The multiaxial 
machine had three hydraulic actuators, a large actuator along 
the vertical axis and tWo small actuators along the horiZontal 
axis. The large actuator Was used to apply the radial cen 
trifugal force. The tWo small horiZontal actuators Were used 
to apply the vibratory loading. The tWo small side actuators 
can be offset independent of each other. This enabled the 
machine to apply not only bending loads but also torque to 
the blade. The application of bending and torsion loads to the 
blade is explained in detail in Section 3.1. 
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[0036] 2.0 Prototype Test System With Biaxial Loading 
Capability 
[0037] 2.1 Design of a Biaxial Loading Test Frame 

[0038] In Phase I, an existing four-post test frame Was 
modi?ed to test a gas turbine engine fan blade under biaxial 
loading. A four-post die set Was designed and fabricated. It 
Was placed betWeen the top and bottom platforms, and Was 
mounted on the load train. A vertical plate 10 Was mounted 
on the side of the die set 12-12‘, on Which a second hydraulic 
actuator Was mounted. FIG. 2.1 shoWs the schematic of the 
biaxial loading machine. FIG. 2.2 shoWs a photograph of the 
completed biaxial loading machine. The vertical actuator 14 
Was used to apply the steady radial load to simulate the 
actual centrifugal load on the blade. The horiZontal actuator 
16 Was used to apply the fatigue loading to simulate the 
actual vibratory load. Both actuators Were controlled by an 
Intelaken DDC4000 controller. The load and time data Were 
collected in a computeriZed data acquisition system. Labtech 
Notebook Was the data acquisition and analysis softWare 
used. 

[0039] A gripping system 20 Was designed and manufac 
tured to apply the biaxial loading to the blade. A schematic 
of the gripping system is shoWn in FIG. 2.3. Transverse 
fatigue loading Was applied to the blade through a rod end 
bearing 22 connection on the grip surface. The rod end 
bearing Was connected to a clevis, Which Was in turn 
connected to the piston of the horiZontal actuator 16. The 
rod-end bearing alloWs transverse fatigue loading to be 
applied to the test specimen and at the same time alloWs 
small rotation around the gripping. This extra degree of 
freedom Will alloW the test specimen to bend under trans 
verse loading. 

[0040] A nylon strap 24 Was used to connect the ?xture to 
the hydraulic grips. The nylon strap served as the ?exible 
connection that prevented interference betWeen the axial and 
lateral actuators. The gripping system had tWo bonding 
plates 26-28 Whose internal contours conformed to the 
surface of the blade 30. Aphotograph of the complete setup 
is shoWn in FIG. 2.4. 

[0041] A broach block Was used to hold the turbine blade 
specimen in place. The broach block resembles a part of the 
turbine rotor disk. The dovetail of the blade slides into the 
block, and the blade Was tightened against the block by tWo 
screWs from underneath. The broach block Was connected to 
the vertical actuator directly. 

[0042] 3.0 Design of the Multiaxial Loading Test System 

[0043] The multiaxial loading test system includes the 
folloWing subsystems: 

[0044] (1) Main test frame 9FIG. 3.7), including an 
enclosed chamber With four side Walls 41-42-43-44; 

[0045] (2) Main test frame support, including tWo 
I-beam pedestals 50-52 reinforced by gussets; 

[0046] (3) Auxiliary test frame support, including a 
four-post die set 61-62-63-64 and other mounting 
adaptors; 

[0047] (4) Servo-hydraulic components, including 
hydraulic service manifold 66, tWo high frequency 
actuators 16 (1.1 kip, 400 HZ), and one main actuator 
14 (11 kip); 
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[0048] (5) Multiaxial digital control and data acqui 
sition system, including the control console and a 
computer Workstation (FIG. 3.9) (See User’s 
Manual). 

[0049] The design features of the above subsystems Will 
be discussed in the folloWing paragraphs. 

[0050] 3.1 Concept of Bending and Torsion Loading 

[0051] Since vibration of turbine engine blades under 
service conditions include bending and torsion modes, tWo 
actuators have been designed into the test system to simulate 
the bending and torsional vibration loading. A schematic of 
the top vieW of the transverse actuators in relation to the 
blade is shoWn in FIG. 3.1. 

[0052] The blade is subjected to torsion loading When the 
transverse actuators move in-phase, that is When both actua 
tors move either in or out at the same time. FIG. 3.2 shoWs 
a schematic of the torsion loading. The blade is subjected to 
bending loading When the actuators move out of phase, that 
is one actuator moves in When the other moves out or 
vice-versa. FIG. 3.3 shoWs a schematic of the bending 
loading. 

[0053] 3.2 Design of the Gripping System 

[0054] A neW gripping system Was designed and manu 
factured to apply the multiaxial loading to the blade. FIG. 
3.4 shoWs the three-dimensional model of the gripping and 
loading system developed during the design stage of phase 
II. The broach block used in phase-I Was used after some 
modi?cations. The dovetail of the blade slides into the 
dovetail of the broach block, and the blade is tightened 
against the block by tWo screWs from underneath. To access 
these tWo screWs, the broach block has to be removed from 
the machine every time the blade has to be removed. In 
phase-I, the broach block Was connected to the moving die 
plate by a threaded rod. So the broach block had to be setup 
again each time, as its position moved every time it Was 
removed from the machine. 

[0055] An adapter Was added to the base of the broach 
block in phase-II. The adapter Was connected to the station 
ary die plate by a threaded rod. The broach block Was 
located on the adapter plate by tWo doWel pins, and it Was 
attached to the adapter plate by four bolts. This facilitated 
the easy assembly and removal of the broach block and the 
blade for each test. The doWel pins ensured that the broach 
block is returned to the same position as before it Was 
removed from the machine. This eliminates the need for 
setting up the broach block betWeen tests on same or similar 
blades. 

[0056] The strap 24 is gripped by a hydraulic Wedge grip 
28. In phase-I, the hydraulic grip Was mounted on the top 
(?xed) die plate, While the broach block and specimen Were 
mounted on the bottom (movable) die plate attached to the 
vertical actuator 14. As a result, the position of the specimen 
relative to the transverse actuator changed Whenever the 
vertical actuator moved and Whenever the hydraulic poWer 
Was sWitched off. In the neW multiaxial test frame, the 
hydraulic grip is mounted on the bottom (movable) die plate 
attached to the vertical actuator. The broach block and the 
specimen are mounted on the top (?xed) die plate. This 
ensures that the relative distance betWeen the specimen and 
the transverse actuators remains undisturbed by the move 
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ments of the vertical actuator. This also enables quick 
change over from one test to another on same or similar 

blades, by eliminating changes in the critical locating 
dimensions. 

[0057] A load cell of 2000 lb capacity supplied by Sen 
sotec is mounted on the piston rod of each transverse 
actuator using an adapter. A clevis is attached to the load 
cell. The clevis is connected to the grip pin using tWo rod 
end bearings. The grip pin extends from one end of the grip 
to the other end. When the piston rod of a lateral actuator 
moves forWard, it pushes one end of the grip pin forWard via 
the clevis and the rod end bearings. This results in the 
application of a force to the specimen in the direction of the 
actuator movement. The rod end bearings and the clevis 
joints alloW movement of the grip in the vertical direction to 
a certain extent. Athree-dimensional model of the transverse 
loading mechanism is shoWn in FIG. 3.5. A photograph of 
the GE F110 gas turbine engine fan blade subjected to 
multiaxial loading using the gripping system is shoWn in 
FIG. 3.6. 

[0058] 3.3 Hydraulic Components and Control System 

[0059] The hydraulic control system and the actuators 
Were procured from Instron Schenk Testing Systems. Lab 
tronic 8800 multi-axis digital control console manufactured 
by Instron is used to control all the three actuators. It 
monitors the load and displacement conditions While per 
forming high speed data acquisition. Labtronic 8800 has 
multi-station capability. The Labtronic 8800 control console 
is connected to a personal computer running WindoWs NT. 
AsoftWare called RS Console is used for interacting With the 
Labtronic 8800 control console. RS Console can be used for 
set up, Waveform generation and setting of limits. It uses a 
WiZard to provide simple easy to use instructions for com 
plex operations. The softWare also includes multiple live 
displays for digital readout of data. RS Console has function 
generators that can be interlocked With phase control. This 
enables the maintenance of phase relations betWeen the 
actuators during cyclic loading. 

[0060] The tWo lateral actuators are of type PLF7D sup 
plied by Instron. Each actuator has a capacity of 1,100 lb 
(5.2 kN) and 20 mm stroke. These actuators can apply high 
frequency loading up to 400 HZ. Standard fatigue rated 
actuators using high pressure rod seals experience a banding 
problem resulting in early failure. When the dynamic stroke 
is too small to carry fresh oil under the seals, the oil ?lm 
breaks doWn and results in damage to the rod. The PLF7D 
servo hydraulic actuators are designed, built and optimiZed 
for high frequency operation. Hydrostatic bearings and 
laminar high pressure seals alloW sustained high frequency, 
short stroke operation. The actuator does not have any 
elastomer seals in contact With the piston rod during opera 
tion. The single rod seal that prevents external leakage When 
turned off is retracted from the rod When operating. A 
suction pump is used to scavenge the leakage oil during 
operation. 

[0061] The vertical actuator is a labyrinth bearing pedestal 
base actuator supplied by Instron. The actuator has a 
dynamic force rating of +/—11,000 lb (50 kN) and +/—50 mm 
stroke. The rod diameter is 63.5 mm and the actuator stall 
force is 63 kN. The load in the vertical direction is measured 
by a dynamic load cell of 11,000 lb (50 kN) capacity. 
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[0062] All three actuators are connected to servo valves. 
The servo valves are connected to a hydraulic service 
manifold (HSM). The hydraulic service manifold is in turn 
connected to the hydraulic poWer supply. Accumulators are 
provided in the hydraulic service manifold to enable high 
frequency operation of the actuators. 

[0063] The procedure for operating the test frame using 
the RS Console softWare and the Labtronic 8800 controller 
are described elaborately in Appendix A. 

[0064] 3.4 Design of the Multiaxial Test Frame 

[0065] The major structural components of the multiaxial 
test frame are a main chamber With four side Walls, tWo 
I-beam pedestals and a four-post die set. FIG. 3.7 shoWs a 
three-dimensional model of the multiaxial test frame. 

[0066] Aphotograph of the complete multiaxial test frame 
is shoWn in FIG. 3.8. The test frame and the hydraulic 
service manifold are located inside an enclosed test chamber 
as shoWn in FIG. 3.9. The control system and the personal 
computer that acts as the interface With the user are located 
outside the chamber. This isolation of the test frame helps to 
reduce the noise pollution of the surroundings. The I-beam 
pedestals of the machine are bolted to a metallic test bed 
using T-bolts. This prevents the machine from moving due 
to vibrations during high frequency tests. The I-beams are 
separated from the test bed by neoprene pads. The neoprene 
pads reduce the transfer of vibrations from the test frame to 
the test bed. 

[0067] The side frame Walls of the test frame have three 
roWs of threaded holes. The actuator ?xtures are bolted to 
the side frame Walls using these holes. This is shoWn in FIG. 
3.10. The roWs of holes alloW the actuator ?xtures to be 
moved and positioned both in the vertical and horiZontal 
directions. This enables the positioning of the lateral actua 
tors at different points With respect to the specimen. The base 
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of the lateral actuator slides inside a slot in the actuator 
?xture and the actuator is bolted to the ?xture. This alloWs 
the actuator to be moved along the slot to a certain extent for 
quick adjustments. The actuator ?xture has slots that are 
used to bolt it to the side frame Wall. These slots alloW the 
?xture to be moved in the vertical direction to a certain 
extent for quick adjustments. 

[0068] The main chamber of the multiaxial test frame 
consists of four frame Walls that are 4 inch thick. The 
construction of the main chamber is shoWn in FIG. 3.11. The 
top and the bottom frame Walls have machined grooves. The 
side frame Walls have matching machined projections that 
rest in these grooves. This reduces the movement of the side 
frame Walls due to the forces from the transverse actuators. 
This also reduces the transfer of the transverse forces to the 
bolts holding the Walls together. A roW of threaded holes is 
provided on the front and back sides of the frame Walls to 
facilitate easy attachment of ancillary equipment such as 
measuring devices and cameras. 

[0069] A four-post die set is used in the vertical load train. 
The four-post die set is used to minimiZe the effects of the 
lateral loading on the piston rod of the vertical actuator. The 
top plate of the die set is bolted to the top frame Wall. The 
load cell that measures the load in the vertical axis is bolted 
to the top plate. The broach block is attached to the broach 
block adapter plate, Which in turn is attached to the load cell. 
The hydraulic grip used to grip the strap is mounted to the 
bottom die plate using a threaded rod. The bottom die plate 
is attached to the piston rod of the vertical actuator. When 
the piston rod of the vertical actuator is moved doWnWards, 
the strap is pulled resulting in a vertical load on the speci 
men. The four-post die set is shoWn in FIG. 3.12. 

[0070] The actual dimensions of the manufactured parts 
and the materials used to manufacture them are shoWn in the 
detailed draWings attached as Appendix B. 
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APPENDIX A 

Multiaxial HCF Testing 
System User’s Manual 

SYSTEMS RESEARCH, INC. 
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1 SYSTEM OVERVIEW 

1.1 HYDRAULIC SYSTEM: 

1.2 

The Hydraulic System is comprised of the following components: 

MTS 506 Hydraulic Compressor located in Bldg. #252 Room 25227. 
The compressor operates at 3000 psi. and has a ?ow rate of 75 gpm. 

Instron Servo Hydraulic Actuators: Model: PLF7D 
Load rating: 5.2 kN; Stroke: 20 mm. 
Identi?cation: “Axis 1” is located on the Left Test Frame Wall mounted in 
a horizontal position. 

Instron Servo Hydraulic Actuators: Model: PLF 7D 
Load rating: 5.2 kN; Stroke: 20 mm. 
Identi?cation: “Axis 2” is located on the Right Test Frame Wall mounted 
in a horizontal position. 

Instron Servo Hydraulic Actuator: Model: Al287-3010; 
Load rating: 50 kN; Stroke: 150 mm. 
Identi?cation: “Axis 3” is located on the Lower Test Frame Wall mounted 
in a vertical position. 

1 LABTRONIC #8800 Hydraulic Manifold Controller. 

ELECTRONIC CONTROL SYSTEM: 

The Control System is comprised of the following components: 

> 

> 

> 

Instron RS Console Control Software. 

Instron RS PLUS 32 Data Acquisition Software. 

Instron Remote Jog Handset. 

400 MHZ CPU, 64 MB RAM, Dell Computer and monitor. 
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1.3 MECHANICAL SYSTEM: 

The Mechanical System is comprised of the following components: 

> 4 - 4” Thick Cold Rolled Steel nickel-plated panels 

> 4 Post Danly Die Set 

> Model 647 Hydraulic Wedge Grip 

> Mounted on 2 Steel Gusseted “I” Beams 



US 2002/0162400 A1 Nov. 7, 2002 
9 

2 SYSTEM PREP AND START-UP 

2.1 HYDRAULIC SYSTEM START-UP 

Initiate start-up of MTS 506 Hydraulic Compressor located in Bldg. #252 Room 
25227. Start-up instructions are shown below and are located on the front of the 
control panel to the compressor. 

MTS HYDRAULIC PUMP START-UP 

1. Check that chilled water is on. (South side of Bldg. #252 top white tank 
temp. of 60°F or lower). 

2. Check the hydraulic ?uid level (in pump room, ?uid gage is located on the 
right side of pump). 

3. Check that power is on at breaker (in pump room breaker SS-Hl). 

4. Make sure that all of the Red Stop and Emergency buttons are out. 

5. Turn on hydraulic pump: 
a. Spchg. pump (auto) 
b. Source (local) 
c. Main pump 
d. Rotate switch to start 
e. Back to low for two minutes 
f. Rotate switch to high 

2.2 ELECTRONIC CONTROL SYSTElVI START-UP 

2.2.1 LA‘BTRONIC 8800 

Part of the ?mction of the Labtronic 8800 is the electronic control for the ?ow of 
hydraulic ?uid to the three Hydraulic Actuators. 

Hydraulic ?ow is controlled at four different levels; Off, Pilot, Low, and High. 

The system has a Main Unit Power toggle switch located on the back and top of 
the unit. Additionally there is an on and off “Hydraulic Main” switch which is 
located on the front and left of the unit. Once the back Main Unit Power switch 
has been initiated, the unit should be allowed a couple minutes to warm-up prior 
to establishing contact with the RS Console software. 
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Figure 2-1 ' 
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Scroll down and select the RS Console option, within this application you can set 
up and control all of the functions of the systems actuators. 

RS CONSOLE - TEST GROUP 1 

Test Group 1 is the home for all transducer readouts and control system of the 
three hydraulic actuators. When initially opened, the Test Group 1 has 14 control 
tabs. Their descriptions are as follows from le? to right and top to bottom: 

1. STOP: Stops all active waveforms. 

2. SETPOINT: Controls movement of the actuators either in position or load 
control to a given position. 

3. CYCLIC WAVEFORM: Allows the user to setup the operation of the 
actuators in a detailed format functioning together as a system or to 
operate each actuator individually. (See section 5.2 Overview of Instrons 
Labtronic 8800 Operating Instructions). 

4. RAMP GENERATOR: Allows the user the option of operating the system 
with various ramp shapes. (See section 5 .2 Overview of Instrons 
Labtronic 8800 Operating Instructions). 

5. TRANSDUCER READOUT: Displays a readout of the stroke position, 
and load output. Along with the load and stroke readouts are the options 
to read frequency and time. Entering the properties of each readout allows 
the user further control of the readout parameters. This is done by placing 
the cursor over one of the readout windows and hitting the right mouse 
button. The Transducer Readout window can also be “docked” as shown 
in Figure 3-1. 

6. AXIS TABS: Each actuator has an Axis Tab that contains a variety of 
control options for that given actuator. Clicking on this tab opens a 
Controller Properties window displaying those control options. 

7. DISPLACEMENT TABS: Next to the Axis Tabs are the Displacement or 
Stroke Tabs that allow de?ned control over the stroke. Clicking on this 
tab opens the Sensor Properties window displaying various control 
options, such as Calibration and Limit Settings. 

8. LOAD TABS: Next to the Displacement Tabs are the Load Tabs that 
allow de?ned control over the load. Clicking on this tab opens the Sensor 
Properties window displaying various control options, such as Calibration 
and Limit Settings. 

t 
































































































