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Lampiran 1. Rencana Pembelajaran Semester (Output Kegiatan 1) 

 

MATA KULIAH KODE DOSEN PENGAMPU BOBOT (SKS) SEMESTER TANGGAL PENYUSUNAN 

Sistem Hidraulik dan Pneumatik TM201505 Gad Gunawan 3 7  

OTORISASI KOORDINATOR MK KOORDINATOR PROGRAM STUDI 

Gad Gunawan Andi Idhil Ismail, S.T., M.Sc., Ph.D 

CAPAIAN 

PEMBELAJARAN 

(CP) 

CAPAIAN PEMBELAJARAN LULUSAN (CPL) YANG DITITIPKAN PADA MATA KULIAH  

S9.  Menunjukkan sikap bertanggung jawab atas pekerjaan di bidang keahliannya secara mandiri 

KU2. Mampu menunjukkan kinerja mandiri, bermutu, dan terukur 

P3. Mampu menguasai prinsip rekayasa untuk  menemukan sumber masalah rekayasa kompleks pada sistem mekanik melalui proses 

penyelidikan, analisis, interpretasi data, dan informasi berdasarkan prinsip – prinsip rekayasa 

KK3. Mampu mengembangkan prinsip rekayasa untuk  menemukan sumber masalah rekayasa kompleks pada sistem mekanik melalui proses 

penyelidikan, analisis, interpretasi data, dan informasi berdasarkan prinsip –prinsip rekayasa 

CAPAIAN PEMBELAJARAN MATA KULIAH (CPMK) 

Mampu menerapkan prinsip dasar hidraulik dan pneumatik dalam pemanfaatannya di industri 

 

DESKRIPSI 

SINGKAT MK 

Memberikan dasar-dasar tentang pemanfaatan tenaga hydraulics & pneumatics. Prinsip pemindahan tenaga yang berkaitan dangan karakteristik 

fluida yang digunakan. Karakteristik komponen, operasi dan fungsinya. Pemahaman sirkuit hydraulics/pneumatics dan kontrol diskrit. Pemilihan 

komponen peralatan dari sirkuit yang ada. Pemanfaatan sistem hydraulics & pneumatics dalam industri, baik kekurangan maupun kelebihan 

dibanding sistem lainnya. 

BAHAN KAJIAN 1. Komponen hidraulik dan pneumatik  

2. Sistem hidraulik  

3. Sistem pneumatik  
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PUSTAKA UTAMA 

  Esposito, A., (2014). Fluid Power with Applications, New York : Prentice Hall 

 

PENDUKUNG 

1. Rabie, M. Galal, (2009). Fluid Power Engineering, New York : Mc Graw Hill 

2. Drs. Wirawan, M.T . Bahan Ajar Pneumatik – Hidraulik. Universitas Negeri Semarang 

3. Barber, A. (1997). Pneumatic Handbook 8th Edition. Elsevier Science & Technology Books 

 

 

 

MEDIA 

PEMBELAJARAN 

1. Text Book 

2. Google meeting, Moodlle 

3. Video 

MATA KULIAH 

PRASYARAT 

Mekanika Fluida II 
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RENCANA PEMBELAJARAN SEMESTER 

Minggu 

ke- 

Sub-CPMK 

(Kemampuan 

akhir yg 

direncanakan) 

Bahan Kajian Bentuk/ 

Metode 

Pembelajaran 

Aktivitas 

Belajar 

Penilaian Durasi (menit) Pustaka 

Kriteria Indikator Bobot 

(1) (2) (4) (5) (6) (7) (8) (9) (10) (11) 

1 

Mahasiswa 

mengetahui 

komponen-

komponen 

Sistem 

Hidraulik 

  

Komponen-

komponen sistem 

hidraulik: 

• Pengenalan 

• Karakteristik 

Fluida Hidraulik 

• Pompa 

• Aktuator 

• Control Valve 

• Conduktor and 

fitting 

• Ancilary hidraulic 

devices 

 

 

Kuliah / 

Ceramah, 

Problem 

Based 

Learning 

Tanya/ 

Jawab; 

Tugas 

Kelompok 

Ketepatan 

dalam 

menjawab 

• Mengidentifikasi 

sistem hidraulik 

• Mengetahui 

karakteristik 

fluida 

• Mengetahui 

komponen sistem 

hidraulik 

- 

 

150 

1. Esposito(

2000); 

2. Rabie 

(2009); 

3. Wirawan

; Sistem 

Hidraulik 

 

2 

 

 

150 

 

 

3 

 

150 

 

 

4 

 

150 
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5 

Mahasiswa 

mampu 

mendesain 

dan 

menganalisis 

sistem 

hidraulik 

Sistem hidraulik: 

Desain dan 

analisis Sistem 

Hidraulik 

 

Tutorial/ 

Pembelajaran 

berbasis 

Tugas Besar 

Tugas 

Besar 

Ketepatan 

dalam 

menjawab 

Mendesain dan 

menganalisis sistem 

hidraulik 

 

150 1. Esposito(

2000); 

2. Wirawan

; Sistem 

Hidraulik 6 150 

7 

Mahasiswa 

mampu 

mengetahui 

perawatan 

sistem 

hidraulik 

Sistem hidraulik: 

• Perawatan Sistem 

Hidraulik 

Kuliah / 

Ceramah, 

Diskusi 

Online 

Tanya 

Jawab 

Ketepatan 

dalam 

menjawab 

Mengetahui 

perawatan sistem 

hidraulik 

- 150 

1. Esposito(

2000); 

 

8 UJIAN TENGAH SEMESTER (UTS) 

9 

 

 

 

 

 

 

 

 

 

Mahasiswa 

mengetahui 

komponen-

komponen 

Sistem 

Pneumatik 

  

 

 

Komponen-

komponen sistem 

pneumatik: 

• Pengenalan 

• Karakteristik 

Fluida Pneumatik 

• Kompresor 

• Aktuator 

• Control Valve 

• Conduktor and 

fitting 

• Fluid Conditioners 

 

Kuliah / 

Ceramah, 

Problem 

Based 

Learning 

 

 

 

 

 

 

 

 

 

 

Tanya/ 

Jawab; 

Tugas 

Kelompok 

Ketepatan 

dalam 

menjawab 

• Mengidentifikasi 

sistem 

pneumatik 

• Mengetahui 

karakteristik 

fluida 

• Mengetahui 

komponen 

sistem 

Pneumatik 

- 

       

150 

1. Esposito(

2000);Ba

b 13 

2. Rabie 

(2009) 

Bab 11 

3. Wirawan

, Sistem 

Pneumat

ik 

 

 

10 

 

 

150 

 

 

  

 

11 

 

150 
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12 150  

13 
Mahasiswa 

mampu 

mendesain 

dan 

menganalisis 

sistem 

Pneumatik 

Sistem pneumatik: 

Desain dan analisis 

Sistem Pneumatik 

 

Tutorial/ 

Pembelajaran 

berbasis 

Tugas Besar 

Tugas 

Besar 

Ketepatan 

dalam 

menjawab 

Mendesain dan 

menganalisis sistem 

Pneumatik 

 

150 

1. Esposito(

2000);Ba

b 14 

2. Rabie 

(2009) 

Bab 11 

3. Wirawan

, Sistem 

Pneumat

ik 

14 150 

15 

Mahasiswa 

mampu 

mengetahui 

perawatan 

sistem 

pneumatik 

Sistem Pneumatik: 

• Perawatan Sistem 

Pneumatik 

Kuliah / 

Ceramah, 

Diskusi 

Online 

Tanya 

Jawab 

Ketepatan 

dalam 

menjawab 

Mengetahui 

perawatan sistem 

pneumatik 

 150 

1. Barber 

(1997) 

Bagian 4 

2. Wirawan

, Sistem 

Pneumat

ik 

16 UJIAN AKHIR SEMESTER (UAS) 

 

KOMPOSISI NILAI EVALUASI 

1. Tugas Kelompok   30% 

2. Tugas Besar       40% 

3. UTS         15% 

4. UAS        15% 
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Lampiran 2. Bahan ajar/Presentasi mata kuliah Sistem Hidraulik 

dan Pneumatik (Output Kegiatan 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SISTEM HIDROLIK DAN 

PNEUMATIK



Kontrak kuliah

● KETERLAMBATAN kehadiran dalam kelas LEBIH DARI 15 MENIT setelah jam masuk kelas akan diberikan sanksi

TIDAK DIIZINKAN MENGIKUTI PERKULIAHAN kepada mahasiswa yang bersangkutan.

● KETERLAMBATAN kehadiran dosen lebih dari 10 menit setelah jam masuk kelas maka kelas pada hari itu ditiadakan

namun mahasiswa dianggap hadir.

● KECURANGAN yang meliputi kegiatan plagiat, curang, dan/atau menyontek dalam setiap EVALUASI (UJIAN TULIS)

akan diberikan sanksi NILAI 0 ATAU E kepada mahasiswa yang bersangkutan.

● KETIDAKHADIRAN pada waktu tugas kelompok (presentasi) akan diberikan sanksi nilai 0 kepada mahasiswa yang

bersangkutan.

● KETERLAMBATAN pengumpulan tugas individu dan tugas kelompok akan diberikan sanksi PENGURANGAN NILAI

EVALUASI sebesar 5 POIN PER HARI (maks 20 poin) kepada mahasiswa atau kelompok tugas mahasiswa yang

bersangkutan.



● Jika ada laporan KEKURANG-AKTIFAN / KETIDAK-AKTIFAN satu atau lebih mahasiswa dalam satu

kelompok oleh pimpinan kelompok (kepada dosen pengajar) maka akan diberikan sanksi

pengurangan nilai tugas kelompok sebesar maksimal 50% kepada mahasiswa yang bersangkutan.

● Mahasiswa yang TIDAK MEMENUHI SYARAT KEHADIRAN 80% akan mendapat NILAI E.

● Mahasiswa yang melakukan KECURANGAN DALAM PENGISIAN DAFTAR HADIR akan diberikan

sanksi TIDAK LULUS.

● Mahasiswa yang membantu mahasiswa lain untuk melakukan KECURANGAN DALAM PENGISIAN

DAFTAR HADIR akan diberikan sanksi PENGURANGAN 20% SELURUH NILAI EVALUASI.

● Mahasiswa yang TIDAK HADIR pada waktu kuliah maupun presentasi tugas karena alasan yang jelas

harus membawa surat keterangan dari instansi yang berwenang. Surat ijin harus diserahkan kepada

Tata Usaha paling lambat 1 (satu) minggu sejak ketidakhadiran mahasiswa yang bersangkutan.

Kontrak kuliah



RENCANA PEMBELAJARAN 

MINGGU

KE
MATERI METODE

1
Kontrak Perkuliahan dan Pengenalan

Komponen-Komponen Sistem Hidrolik
Kuliah

2 – 3 Komponen-komponen Sistem Hidrolik
Problem Based

Learning

4 – 6 Desain dan Analisis Sistem Hidrolik Tugas Besar

7 Perawatan Sistem Hidrolik Kuliah

8 Ujian Tengah Semester Tes Tulis



MINGGU

KE
MATERI METODE

9 – 11
Komponen-komponen Sistem

Pneumatik

Kuliah (9); Problem Based

Learning(10-11)

12 – 14 
Desain dan Analisis Sistem

Pneumatik
Tugas Besar

15 Perawatan Sistem Pneumatik Kuliah

16 Ujian Akhir Semester Tes Tulis

RENCANA PEMBELAJARAN 



PENILAIAN 

Tugas Kelompok : 30%1

Tugas Besar : 40%
2

3
Ujian Tengah Semester : 15%

4 Ujian Akhir Semester : 15%



CPMK

Mampu menerapkan prinsip dasar hidrolik dan 

pneumatik dalam pemanfaatannya di industri



Referensi

Utama :
Esposito, A., (2000). Fluid Power with Applications, New York : Prentice Hall

Pendukung :
1. Rabie, M. Galal, (2009). Fluid Power Engineering, New York : Mc Graw Hill

2. Drs. Wirawan, M.T . Bahan Ajar Pneumatik – Hidrolik. Universitas Negeri 

Semarang

3. Watton, John, (1997). Modelling, Monitoring and Diagnostic Techniques for 

Fluid Power Systems London : Springer

4. Barber, A. (1997). Pneumatic Handbook 8th Edition. Elsevier Science & 

Technology Books
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Hydraulic System
• Fluid power is the technology that deals with the generation, control, and transmission of 

power, using pressurized fluids.

• Fluid power is called hydraulics when the fluid is a liquid and is called pneumatics when 

the fluid is a gas.



History

1650 - Pascal’s law  - pressure

1750 - Bernoulli - law of conservation of energy for a fluid flowing in a pipeline

1906 – hydraulic system was developed to replace electrical systems for elevating 

and controlling guns on the battleship USS Virginia.

1926 - United States developed the first unitized, packaged hydraulic system consisting 

of a pump, controls, and actuator.The military requirements leading up to World War II 

kept fluid power applications and developments going at a good pace.

1870 - Industrial Revolution - cranes, presses, winches, extruding machines, 

hydraulic jacks, shearing machines, and riveting machines



Application

Figure 1-3(a) is a photograph of a robotized panel bender system 
that bends metal sheets into parts called panels. The panels are 
produced by taking incoming flat sheets and bending them one 
or more times along one or more sides.The bending forces 
required for the operation of this machine (also called a press-
brake) are provided by a hydraulic press cylinder with a 150-ton 
capacity. The piston of the hydraulic cylinder has a stroke of 14 
in, a rapid traverse speed of 450 in per min, and a maximum 
bending speed of 47 in per min.The system illustrated is 
computer controlled and utilizes a robot whose movements are 
coordinated with the movements of the press-brake.This allows 
the robot to automatically feed the press-brake with the metal 
sheets to be formed into panels. The robot also unloads and 
stacks the processed panels so that the entire system can be 
operated unattended without interruption. The machine station 
where the bending operations occur is located just to the right of 
the computer console shown in Figure 1-3(a).





ADVANTAGES OF FLUID POWER

1. Ease and accuracy of control. By the use of simple levers and push buttons, the 

operator of a fluid power system can readily start, stop, speed up or slow down, and 

position forces that provide any desired horsepower with tolerances as precise as one 

ten-thousandth of an inch.

2. Multiplication of force. A fluid power system (without using cumbersome

gears, pulleys, and levers) can multiply forces simply and efficiently from a fraction

of an ounce to several hundred tons of output.

3. Constant force or torque. Only fluid power systems are capable of providing

constant force or torque regardless of speed changes.This is accomplished whether

the work output moves a few inches per hour, several hundred inches per minute, a

few revolutions per hour, or thousands of revolutions per minute.

4. Simplicity, safety, economy. In general, 

fluid power systems use fewer moving



ADVANTAGES OF FLUID POWER

Constant force or torque

Ease and accuracy of control

Multiplication of force Simplicity, safety, economy



Application
Fluid power 

drives high-

wire 

overhead 

tram

Fluid power is applied to harvesting soybeans

Fluid power 

is the muscle 

in industrial 

lift trucks

Fluid power 

drives 

excavators



COMPONENTS OF A FLUID POWER SYSTEM



COMPONENTS OF A FLUID POWER SYSTEM



Personnel

Technical personnel who work in the fluid power field can generally be placed into three categories:

Fluid power mechanics. Workers in this category are responsible for repair and maintenance of fluid 
power equipment.They generally are high school graduates who have undertaken an apprenticeship 
training program. Such a program usually consists of three or four years of paid, on-the-job training plus 
corresponding classroom instruction.

Fluid power technicians. These people usually assist engineers in areas such as design, troubleshooting, 
testing, maintenance, and installation of fluid power systems. They generally are graduates of two-year 
technical and community colleges, which award associate degrees in technology.The technician can 
advance into supervisory positions in sales, manufacturing, or service management.

Fluid power engineers. This category consists of people who perform design, development, and testing 
of new fluid power components or systems.The fluid power engineer typically is a graduate of a four-year 
college program. Most engineers who work on fluid power systems are manufacturing, sales, or 
mechanical design oriented. They can advance into management positions in design, manufacturing, or 
sales.



Basic Theory

Specific Weight

Weight Versus Mass

Specific Gravity

Density

Force and Pressure

Head



Basic Theory

Atmospheric Pressure



Unit

Length, Mass, and Force Comparisons with
English System

Since the acceleration of gravity at sea level 

equals 9.80 m/s2, a mass of 1 kg

weighs 9.80 N. Also, since 1 N 0.225 lb, a 

mass of 1 kg also weighs 2.20 lb.

Pressure Comparisons



Unit

• Temperature 
Comparisons



Prefix



Fluid Property

BULK MODULUS

The highly favorable power-to-weight ratio and the stiffness of hydraulic systems make 

them the frequent choice for most high-power applications. The stiffness of a hydraulic 

system is directly related to the incompressibility of the oil. Bulk modulus is a measure 

of this incompressibility. The higher the bulk modulus, the less compressible or stiffer 

the fluid. Mathematically the bulk modulus is defined by Eq. below, where the minus 

sign indicates that as the pressure increases on a given amount of oil, the oil’s volume 
decreases, and vice versa:



Fluid Property

VISCOSITY

Viscosity is probably the single most important property of a hydraulic fluid. It is 
a measure of a fluid’s easily and is thin in appearance. A fluid that flows with 
difficulty has a high viscosity and is thick in appearance. In reality, the ideal 
viscosity for a given hydraulic system is a compromise.

Too high a viscosity results in

1. High resistance to flow, which causes sluggish operation.

2. Increased power consumption due to frictional losses.

3. Increased pressure drop through valves and lines.

4. High temperatures caused by friction.

On the other hand, if the viscosity is too low, the result is

1. Increased oil leakage past seals.

2. Excessive wear due to breakdown of the oil film between mating moving parts. 
These moving parts may be internal components of a pump (such as pistons 
reciprocating in cylinder bores of a piston pump) or a sliding spool inside the body 
of a valve, as shown in Figure 2-13.resistance to flow.When the viscosity is low, 
the fluid flows



Fluid Property

Absolute Viscosity



Fluid Property

Kinematic Viscosity

Calculations in hydraulic systems often involve the use of kinematic viscosity rather 

than absolute viscosity. Kinematic viscosity equals absolute viscosity divided by 

density:



Fluid Property

Viscosity Index



Fluid Characteristic
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Komponen Sistem Hidrolik



Komponen Sistem Hidrolik
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Hydraulic Pump

Dynamic (nonpositive displacement) pumps. This type is generally used for low-

pressure, high-volume flow applications. 

Positive displacement pumps. This type is universally used for fluid power systems. 

As the name implies, a positive displacement pump ejects a fixed amount of fluid into 

the hydraulic system per revolution of pump shaft rotation. Such a pump is capable of 

overcoming the pressure resulting from the mechanical loads on the system as well as 

the resistance to flow due to friction. These are two features that are desired of fluid 

power pumps. 



Hydraulic Pump

Advantages positive displacement pumps:

a. High-pressure capability (up to 12,000 psi)

b. Small, compact size

c. High volumetric efficiency

d. Small changes in efficiency throughout the design pressure range

e. Great flexibility of performance (can operate over a wide range of pressure 

requirements and speed ranges)



PUMPING THEORY



GEAR PUMPS

External Gear Pump



GEAR PUMPS

Internal Gear Pump



GEAR PUMPS

Lobe Pump



GEAR PUMPS

Gerotor Pump



GEAR PUMPS

Screw Pump



VANE PUMPS



VANE PUMPS

Pressure-Compensated Vane Pump



VANE PUMPS

Balanced Vane Pump



PISTON PUMPS

Axial Piston Pump (Bent-Axis Design)



PISTON PUMPS

In-Line Piston Pump (Swash Plate Design)



PISTON PUMPS

Radial Piston Pump



Pump Efficiencies



Actuator

- Hydraulic cylinders 

- hydraulic motors



Hydraulic cylinders 



Hydraulic cylinders 



Hydraulic cylinders 
CYLINDER FORCE, VELOCITY, AND POWER



Hydraulic motors



GEAR MOTORS



VANE MOTORS



PISTON MOTORS

In-Line Piston Motor (Swash Plate Design)



PISTON MOTORS

Axial Piston Motor (Bent-Axis Design)



Hydraulic motors

HYDRAULIC MOTOR PERFORMANCE

Volumetric and Mechanical efficiency

Overall efficiency
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Hydraulic Valves

1. DIRECTIONAL CONTROL VALVES

2. PRESSURE CONTROL VALVES

3. FLOW CONTROL VALVES

4. SERVO VALVES

5. PROPORTIONAL CONTROL VALVES

6. CARTRIDGE VALVES
7. HYDRAULIC FUSES



DIRECTIONAL CONTROL VALVES

Check Valve



DIRECTIONAL CONTROL VALVES

Pilot-Operated Check Valve



DIRECTIONAL CONTROL VALVES

Three-Way Valves



DIRECTIONAL CONTROL VALVES

Four-Way Valves



DIRECTIONAL CONTROL VALVES

Manually Actuated Valves



DIRECTIONAL CONTROL VALVES

Mechanically Actuated Valves



DIRECTIONAL CONTROL VALVES

Pilot-Actuated Valves



DIRECTIONAL CONTROL VALVES

Solenoid-Actuated Valves



DIRECTIONAL CONTROL VALVES

Center Flow Path Configurations
for Three-Position, Four-Way Valves



DIRECTIONAL CONTROL VALVES

Shuttle Valves



PRESSURE CONTROL VALVES

Simple Pressure Relief Valves



PRESSURE CONTROL VALVES

Compound Pressure Relief Valves



PRESSURE CONTROL VALVES

Pressure-Reducing Valves



PRESSURE CONTROL VALVES

Unloading Valves



PRESSURE CONTROL VALVES

Sequence Valves



PRESSURE CONTROL VALVES

Counterbalance Valves



FLOW CONTROL VALVES

Orifice as a Flow Meter or Flow Control 
Device



FLOW CONTROL VALVES

Needle Valves



FLOW CONTROL VALVES

Non-Pressure-Compensated Valves



FLOW CONTROL VALVES

Pressure-Compensated Valves



SERVO VALVES

Mechanical-Type Servo Valves



SERVO VALVES

Electrohydraulic Servo Valves



PROPORTIONAL CONTROL VALVES



CARTRIDGE VALVES



HYDRAULIC FUSES



Hydraulic Conductors and Fittings

STEEL PIPES

Size Designation Thread Design



Hydraulic Conductors and Fittings

STEEL PIPES (FITTINGS)



Hydraulic Conductors and Fittings

STEEL TUBING

Size Designation Tube Fittings



Hydraulic Conductors and Fittings

PLASTIC TUBING



Hydraulic Conductors and Fittings

FLEXIBLE HOSES

Design and Size Designation



Hydraulic Conductors and Fittings

FLEXIBLE HOSES

Hose Fittings Hose Routing and Installation



Hydraulic Conductors and Fittings

QUICK DISCONNECT COUPLINGS



Ancilary hidraulic devices

• RESERVOIRS

• ACCUMULATORS

• PRESSURE INTENSIFIERS

• SEALING DEVICES

• HEAT EXCHANGERS

• PRESSURE GAGES

• FLOWMETERS



RESERVOIRS



ACCUMULATORS



PRESSURE INTENSIFIERS



SEALING DEVICES



HEAT EXCHANGERS



PRESSURE GAGES



FLOWMETERS
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Energy and Power in Hydraulic Systems



Frictional Losses in Hydraulic Pipelines



LAMINAR AND TURBULENT FLOW



REYNOLDS NUMBER

Reynolds number (NR) and (as Reynolds discovered from his tests) has the following 

significance:

1. If NR is less than 2000, the flow is laminar.

2. If NR is greater than 4000, the flow is turbulent.

3. Reynolds numbers between 2000 and 4000 cover a critical zone between laminar 

and turbulent flow.



FRICTIONAL LOSSES IN LAMINAR FLOW



FRICTIONAL LOSSES IN TURBULENT FLOW



LOSSES IN VALVES AND FITTINGS
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CONTROL OF A SINGLE-ACTING
HYDRAULIC CYLINDER



CONTROL OF A DOUBLE-ACTING
HYDRAULIC CYLINDER



REGENERATIVE CYLINDER CIRCUIT



PUMP-UNLOADING CIRCUIT



DOUBLE-PUMP HYDRAULIC SYSTEM



COUNTERBALANCE VALVE APPLICATION



HYDRAULIC CYLINDER SEQUENCING CIRCUITS



AUTOMATIC CYLINDER RECIPROCATING SYSTEM



LOCKED CYLINDER USING PILOT CHECK VALVES
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CYLINDER SYNCHRONIZING CIRCUITS



FAIL-SAFE CIRCUITS



SPEED CONTROL OF A HYDRAULIC CYLINDER



SPEED CONTROL OF A HYDRAULIC MOTOR



HYDRAULIC MOTOR BRAKING SYSTEM



HYDROSTATIC TRANSMISSION SYSTEM



AIR-OVER-OIL CIRCUIT



ANALYSIS OF HYDRAULIC SYSTEM
WITH FRICTIONAL LOSSES CONSIDERED



ANALYSIS OF HYDRAULIC SYSTEM
WITH FRICTIONAL LOSSES CONSIDERED



MECHANICAL-HYDRAULIC SERVO SYSTEM
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Causes of Hydraulic System Problems

The following is a list of the most common causes of hydraulic system breakdown:

1. Clogged or dirty oil filters

2. Inadequate supply of oil in the reservoir

3. Leaking seals

4. Loose inlet lines that cause the pump to take in air

5. Incorrect type of oil

6. Excessive oil temperature

7. Excessive oil pressure



Preventive Maintenance

Sampling and testing of the fluid



OXIDATION AND CORROSION OF HYDRAULIC FLUIDS



FIRE-RESISTANT FLUIDS

The following are the usual characteristics tested for in order to determine the flammability 
of a hydraulic fluid:

Flash point. the temperature at which the oil surface gives off sufficient vapors to ignite 
when a flame is passed over the surface

Fire point. the temperature at which the oil will release sufficient vapor to support 
combustion continuously for five seconds when a flame is passed over the surface

Autogenous ignition temperature (AIT). the temperature at which ignition occurs 
spontaneously

There are basically four different types of fire-resistant hydraulic fluids in common use:

1. Water-glycol solutions. 

2. Water-in-oil emulsions. 

3. Straight synthetics. 

4. High-water-content fluids. 



FLUID LUBRICATING ABILITY



MAINTAINING AND DISPOSING OF FLUIDS

The following recommendations should be adhered to for properly maintaining and 

disposing of hydraulic fluids:

1. Select the optimum fluid for the application involved.This includes consideration of 

the system operating pressures and temperatures, as well as the desired fluid properties 

of specific gravity, viscosity, lubricity, oxidation resistance, and bulk modulus.

2. Use a well-designed filtration system to reduce contamination and increase the useful 

life of the fluid. Filtration should be continuous, and filters should be changed at 

regular intervals.

3. Follow proper storage procedures for the unused fluid supply.



FILTERS AND STRAINERS



FLUID CLEANLINESS LEVELS



WEAR OF MOVING PARTS DUE TO SOLID-PARTICLE
CONTAMINATION OF THE FLUID



The End
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