




BASIC HYDRAULIC TROUBLESHOOTING LEARNING SYSTEM 
This system shall teach how to troubleshoot hydraulic systems and components such as hydraulic 
motors, directional control valves, and cylinders. This system features the following components: 
 
Mobile Workstation 

• Drip Pan 
 
Operator Station 

• Siemens Simatic HMI 
• Siemens PLC 
• Push Button, Green 
• Push Button, Red 
• Push Button, Illuminated Green 
• Push Button, Mushroom, Push/Pull, Red 
• Safety Lockout 

 
Directional Control Valve Stack 

• DCV, 3 Position, 4 Way Closed Center 
• DCV, 3 Position, 4 Way Free Float Center 
• DCV, 2 Position, 4 Way Closed Center 

 
Pressure Switch 

• 200 PSI 
 
Pilot Operated Relief Valve 
 
Return Filter 
 
Motor & Flywheel 

• Flywheel, Black Oxide 
• Hydraulic Motor 

 
Press Cylinder 

• Press Load 
• Guard 

 
Pilot Operated Check Valve 1 
 
Pilot Operated Check Valve 2 
 
Pressure Reducing Valve 
 
Compression Cylinder 

• Spring, Load, 50LB/IN 
 
Hydraulic Power Unit 

• Motor, 1 HP 
 
 
Student Curriculum  
The curriculum shall consist of one (1) set of four (4) interactive multimedia modules.  This curriculum 
shall contain at least twenty-five (25) industry skills covering: hydraulic pump troubleshooting, 
troubleshooting hydraulic actuators and directional control valves, troubleshooting hydraulic valves, and 
troubleshooting hydraulic systems. 
 



The student curriculum supplied shall be designed in a skill-based format that focuses on teaching 
industry-relevant tasks. The objectives shall be accomplished by organizing the learning material into a 
series of learning activity packets, which are further subdivided into three or more segments per packet.  
All learning material needed shall be contained in the packets including text material, laboratory 
equipment activities, and multimedia directions.  No external text sources shall be required.  The specific 
cognitive skills taught by each text passage shall be identified next to the passage.  Each lab activity shall 
be identified by the industrial task taught.  All activities shall be highly detailed with step-by-step 
instructions to facilitate a self-directed learning environment.  A combination of step-by-step enabling 
activities and creative, problem-solving activities shall be provided.  A self-review of five to ten questions 
shall be provided after each segment. The curriculum must be capable of both self-directed and instructor 
directed study. All activities must correlate directly to the hardware supplied, with detailed illustrations and 
diagrams. 
 
Teacher’s Assessment/ Portfolio Guides 
A teacher’s guide shall be provided. It shall contain student data sheets, data sheet solutions, self review 
answers, quizzes, quiz answers, student skill record sheets, and authentic assessment. A quiz shall be 
provided for each packet.  A question shall be provided in each quiz for each cognitive objective taught.  
All tasks listed in the packet shall be listed on personalized student record sheets. The Instructor’s 
Package shall include directions for authentic skill assessment. 
 
Amatrol Model No. 950-HTB1 or equal 
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950-HTB1 
BASIC HYDRAULICS TROUBLESHOOTING LEARNING SYSTEM 

 

MODULE 1 HYDRAULIC PUMP TROUBLESHOOTING 

 SEGMENT 1 HYDRAULIC TROUBLESHOOTING CONCEPTS 
 OBJECTIVE 1  Define hydraulic troubleshooting and explain its importance 
 OBJECTIVE 2  Describe two levels of hydraulic troubleshooting and give an application of 

each 
 OBJECTIVE 3  Describe two methods of testing a hydraulic component and give an 

application of each 
 OBJECTIVE 4  Describe six hydraulic safe dress rules 
 OBJECTIVE 5  Describe eight hydraulic troubleshooting safety rules 

 SEGMENT 2 IN-CIRCUIT HYDRAULIC COMPONENT TESTING 
 OBJECTIVE 6  Describe four types of in-circuit component tests and give an application of 

each 
 OBJECTIVE 7  Describe three hydraulic troubleshooting measurements and give an 

application of each 
 OBJECTIVE 8  Describe the construction of three types of pressure test points and give an 

application of each 
 OBJECTIVE 9  Name the two typical locations of pressure test points 
 SKILL 1 Use a pressure test point to troubleshoot a hydraulic system 

 SEGMENT 3 FLOW MEASUREMENT 
 OBJECTIVE 10  Describe three ways to use a flow meter to troubleshoot a hydraulic system 
 OBJECTIVE 11  Describe two methods of measuring flow 
 SKILL 2 Test a hydraulic system by measuring fluid flow  

 SEGMENT 4 PUMP FAILURE – CAVITATION AND PSEUDO-CAVITATION 
 OBJECTIVE 12 Define cavitation and explain its effects 
 OBJECTIVE 13  Describe eight causes of cavitation 
 OBJECTIVE 14  Define pseudo-cavitation and explain its effect 
 OBJECTIVE 15 Describe four causes of pseudo-cavitation 
 SKILL 3 Recognize the sound of cavitation 
 SKILL 4 Recognize the sound of pseudo-cavitation 

 SEGMENT 5 FIXED-DISPLACEMENT PUMP TROUBLESHOOTING 
 OBJECTIVE 16 Describe nine symptoms of fixed-displacement pump failure and their causes 
 OBJECTIVE 17  Describe how to use a hydraulic troubleshooting chart 
 OBJECTIVE 18  Describe how to troubleshoot a fixed-displacement hydraulic pump 
 SKILL 5 Troubleshoot a fixed-displacement pump using an in-circuit test 
   

MODULE 2 TROUBLESHOOTING HYDRAULIC ACTUATORS AND DCVS  

 SEGMENT 1 CYLINDER CUSHIONS AND BOOTS 
 OBJECTIVE 1  Describe the operation of a cylinder cushion and give its schematic symbol 
 OBJECTIVE 2  Describe how to adjust a cylinder cushion 
 SKILL 1 Adjust a cylinder cushion 
 OBJECTIVE 3  Describe the operation of a cylinder rod boot 
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 OBJECTIVE 4  Describe how to install a cylinder rod boot 

 SEGMENT 2 CYLINDER TROUBLESHOOTING 
 OBJECTIVE 5  Describe five symptoms of hydraulic cylinder failure and their causes 
 OBJECTIVE 6  Describe how to troubleshoot a hydraulic cylinder 
 SKILL 2 Troubleshoot a cylinder using an in-circuit test 

 SEGMENT 3 MOTOR TROUBLESHOOTING 
 OBJECTIVE 7  Describe five symptoms of motor failure and their causes 
 OBJECTIVE 8 Describe how to troubleshoot a hydraulic motor 
 SKILL 3 Troubleshoot a motor using an in-circuit test  

 SEGMENT 4 DIRECT-OPERATED DCV TROUBLESHOOTING 
 OBJECTIVE 9 Describe five symptoms of direct-operating DCV failure and their causes 
 OBJECTIVE 10  Describe how to troubleshoot a direct-operating DCV 
 SKILL 4 Troubleshoot a direct-operated DCV using an in-circuit test 
   

MODULE 3 TROUBLESHOOTING HYDRAULIC VALVES 

 SEGMENT 1 NON-COMPENSATED FLOW CONTROL VALVE TROUBLESHOOTING 
 OBJECTIVE 1  Describe seven symptoms of non-compensated flow control valve failure and 

their causes 
 OBJECTIVE 2  Describe how to troubleshoot a non-compensated flow control valve 
 SKILL 1 Troubleshoot a non-compensated flow control valve using an in-circuit test 

 SEGMENT 2 CHECK VALVE TROUBLESHOOTING 
 OBJECTIVE 3  Describe five symptoms of check valve failure and their causes 
 OBJECTIVE 4  Describe how to inspect and troubleshoot a check valve 

 SEGMENT 3 PILOT-OPERATED CHECK VALVE TROUBLESHOOTING 
 OBJECTIVE 5  Describe five symptoms of pilot-operated check valve failure and their causes 
 OBJECTIVE 6 Describe how to inspect and troubleshoot a pilot-operated check valve 
 SKILL 2 Troubleshoot a pilot-operated check valve using an in-circuit test  

 SEGMENT 4 RELIEF VALVE TROUBLESHOOTING 
 OBJECTIVE 7 Describe six symptoms of relief valve failure and their causes 
 OBJECTIVE 8  Describe how to inspect and troubleshoot a relief valve 
 SKILL 3 Troubleshoot a relief valve using in-circuit tests 

 SEGMENT 5 PRESSURE-REDUCING VALVE TROUBLESHOOTING 
 OBJECTIVE 9 Describe seven symptoms of pressure-reducing valve failure and their causes 
 OBJECTIVE 10  Describe how to inspect and troubleshoot a pressure-reducing valve 
 SKILL 4 Troubleshoot a pressure-reducing valve using an in-circuit test 
   

MODULE 4 TROUBLESHOOTING HYDRAULIC SYSTEMS 

 SEGMENT 1 INTRODUCTION TO TROUBLESHOOTING HYDRAULIC SYSTEMS 
 OBJECTIVE 1  Describe three categories of hydraulic system faults and give an example of 

each  
 OBJECTIVE 2  Describe the four methods of system-level troubleshooting  
 OBJECTIVE 3  Describe the function of a troubleshooting flowchart 
 OBJECTIVE 4  Describe the construction of a troubleshooting flowchart 
 OBJECTIVE 5  Describe how to use a flowchart to aid in troubleshooting 
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 OBJECTIVE 6  Describe how to use PLC I/O indicators to troubleshoot a hydraulic system 
process 

 SKILL 1 Troubleshoot a hydraulic system using PLC indicator lights 

 SEGMENT 2 TROUBLESHOOTING SYSTEMS-LEVEL FAULTS 
 OBJECTIVE 7  Describe how to troubleshoot zero system pressure 
 SKILL 2 Troubleshoot zero system pressure 
 OBJECTIVE 8  Describe how to troubleshoot low system pressure 
 SKILL 3  Troubleshoot low system pressure 
 OBJECTIVE 9  Describe how to troubleshoot high system pressure 
 OBJECTIVE 10  Describe how to troubleshoot a hot hydraulic system 
 OBJECTIVE 11  Describe how to troubleshoot vibration in a hydraulic system 

 SEGMENT 3 TROUBLESHOOTING MACHINE SEQUENCE FAULTS 
 OBJECTIVE 12  Describe how to troubleshoot an actuator that will not move 
 SKILL 4 Troubleshoot an actuator that will not move 
 OBJECTIVE 13 Describe how to troubleshoot an actuator that moves out of sequence 
 OBJECTIVE 14 Describe how to troubleshoot a pressure change problem in a multiple 

pressure circuit 

 SEGMENT 4 TROUBLESHOOTING MACHINE PERFORMANCE FAULTS 
 OBJECTIVE 15 Describe how to troubleshoot erratic actuator movement  
 SKILL 5 Troubleshoot erratic actuator movement 
 OBJECTIVE 16 Describe how to troubleshoot slow actuator speed 
 SKILL 6 Troubleshoot slow actuator speed 
 OBJECTIVE 17  Describe how to troubleshoot fast actuator speed 
 OBJECTIVE 18  Describe how to troubleshoot incorrect acceleration or deceleration 
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