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Hodnoceni diplomové prace — vedouci
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Vedouci diplomové prace:  prof. Ing. Petr Noskievic, CSc.

Oponenti: Ing. FrantiSek Vesely, Ph.D.

Téma: Navrh zkuSebniho stavu a testovani integrovaného hydraulického aktuatoru
Verze ZP: 1

Student: Yadhu Swaroop Chandra Mohan

1. Odpovidd zdvérecnd prdce zaddni?
Diplomova prace Navrh zkuSebniho stavu a testovani integrovaného hydraulického aktuatoru je
vypracovand vsouladu se zadanim.

2. Zdkladni hodnoceni zaverecné prdce vcetné hodnoceni jeji struktury, navaznosti a tplnosti
jednotlivych cdsti:
Diplomova prace se zabyva navrhem zkuSebniho stavu pro testovani hydraulického aktuatoru s
integrovanymi ridicimi ventily ve svislé poloze a navrhem testovani pruZiny vedouciho k
vyhodnocenti jeji tuhostni charakteristiky. Nejdfive jsou popsany prvky studovaného hydraulického
systému. Déle byl proveden navrh ramu pro zkouSeni hydraulického aktuatoru ve svislé poloze a
vypracovana kompletni dokumentace pro jeho vyrobu. Analyza a navrh hydraulického bloku s
integrovanymi fidicimi ventily vhodny pro vyrobu pomoci kovového 3-D tisku tvofi dalsi ¢ast prace.
Nasledné byl proveden navrh simula¢niho modelu proporcionalniho sedlového ventilu a simulacni
model hydraulického aktuatoru fizeného pomoci plného hydraulického mtistku realizovaného pomoci
Ctyt proporcionalnich sedlovych ventild. Pomoci simulac¢nich experimentti byl navrZen fidici
algoritmus pro Fizeni vSech Ctyt ventili v priibéhu testovaciho cyklu. Nasledné je popsan cely proces
testovani pruziny a vyhodnoceni charakteristiky tuhosti a jsou definovany zakladni tilohy fizeni
potiebné pro vyhodnoceni charakteristiky pruziny. Vyhodnoceni sily piisobici na pruzinu je
analyzovano a navrzeno z tlakt v komorach hydromotoru a misto pouziti snimace sily. Testovaci
cyklus byl realizovan na zkuSebnim stavu a byla vyhodnocena charakteristika tuhosti.

3. Hodnoceni vybéru a vyuZiti studijnich pramenti:

Student pracoval s doporucenou literaturou v ramci pripravy na feSeni tématu diplomové prace a déle
pouzival dalsi tituly béhem vypracovani diplomové prace.

4. Hodnoceni formdlni stranky prdce (jazykovd strdnka, tprava apod.):

Diplomova prace ma rozsah 62 stran a dokumentuje praci na zadaném tématu. Diplomova prace ma
logickou strukturu. Text je strukturovan do 8 hlavnich kapitol a dvou pfiloh. Popis FeSeného
problému , pouZitych metod a feSeni je doplnén vhodnymi obrazky a fotografiemi.

5. Uvedete, zda a v jakych ¢dstech prindsi zdvérecnd prdce nové poznatky a jaky je zptisob vyuZiti
ziskanych vysledkii:
Pfinos diplomové prace spociva v testovani hydraulického aktuatoru ve svislé poloze a realizace
testovani pruziny a vyhodnoceni charakteristiky tuhosti.

6. Hodnoceni prdce studenta/studentky béhem vypracovdni zdvérecné prdce:

Diplomant Yadhu Swaroop Chandra Mohan pracoval na diplomové praci priibézné béhem studia,
konzultoval feSeni a postup s vedoucim prace. Navrhl novy ram zkuSebniho stavu — drzéak aktuatoru
ve svislé poloze, provedl experimenty s navrZenym simula¢nim modelem a navrhl algoritmus fizeni
pro Fidici program umoZiujici testovani pruZiny. Ziskal zkuSenosti s hydraulickymi systémy, snimaci,
navrhem fizeni procesti a ndvrhem simulacnich modeld, realizaci simulacnich experimentd pomoci
programu MATLAB-Simulink a s vyvojem Fidicich algoritm@ pomoci simula¢nich experimentt.
Nakonec uspésna prakticka realizace zkuSebniho stavu, experimentalni testovani pruziny a
vyhodnoceni charakteristiky tuhosti dokumentuje jeho schopnost samostatné fesit inZenyrské
problémy. Yadhu Swaroop Chandra Mohan prezentoval vyznamné vystupy feSeni diplomové prace v
soutézi STOC.

7. Zaverecné hodnoceni prdce (doporuceni/nedoporuceni k obhajobé, zndmka)
Na zakladé uvedeného doporucuji diplomovou praci k obhajobé.
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Celkové hodnoceni:  vyborné

Ostrava, 09.06.2019 prof. Ing. Petr Noskievi¢, CSc.




Classification of Diploma Thesis — supervisor

Author of classification: prof. Ing. Petr Noskievi¢, CSc.

Supervisor: prof. Ing. Petr Noskievi¢, CSc.

Opponents: Ing. FrantiSek Vesely, Ph.D.

Title: Design of the Test Rig and Testing of the Integrated Actuator
Thesis version: 1

Student: Yadhu Swaroop Chandra Mohan

1. Is the thesis consistent with its assignment?

The thesis with the title “Design of the Test Rig and Testing of the Integrated Actuator is consistent
with the assignment.

2. Basic evaluation of the thesis:

The thesis deals with the design of the test rig for the testing of the hydraulic actuator with integrated
control valves in vertical position and with the development of the spring testing allowing the
measurement of the stiffness characteristics. At first the components of the studied hydraulic system
were described. The holder of the hydraulic actuator for the actuator testing in vertical position was
designed and complete documentation for their manufacturing was prepared. The analysis and design
of the manifold for the hydraulic actuator with integrated control valves suitable for metal 3D —
printing is described in the separate chapter of the thesis. Next the simulation model of the
proportional control poppet valve was created and the simulation model of the hydraulic actuator
controlled using the full hydraulic bridge with four proportional poppet valves was developed. The
control algorithm for control of all four valves created the full hydraulic bridge was proposed using
the simulation experiments. Finally the whole process of spring testing and evaluation of the stiffness
characteristics was described and the definition of control tasks was defined. The evaluation of the
force acting on the spring from the pressures in the cylinder chambers instead of the use of the force
transducer was analysed and proposed. The testing cycle was realized on the test rig and from the
obtained data the stiffness characteristic was evaluated.

3. Evaluation of the selection and utilization of literatures:

The student worked with the recommended literature during the preparing phase for the solution of
the diploma theses and next also used additional titles during the work on the diploma theses.

4. Evaluation of formal aspects of the thesis:

The diploma thesis has 62 pages and documents the work on the given topic. The thesis has a logical
structure. The text is structured in 8 main chapters and the two appendix. The description of the
problem, used methods and solution is supplemented by suitable figures and photos.

5. Describe whether the thesis has findings and how they could be used:

The contribution of the diploma thesis to the control of the hydraulic actuator with the integrated
control valves is the testing of the actuator in the vertical position and realization of the testing of the
spring and evaluation of the stiffness characteristics.

6. Comments and critical notes:

The diploma student Yadhu Swaroop Chandra Mohan worked on the thesis continuously, discussed
the solution and progress with the supervisor. He designed the new frame of the test rig — the holder
of the actuator in vertical position, did experiments with the developed simulation model and he
designed the control algorithm for control programme allowing the spring testing. He picked up a lot
of experience with the hydraulic systems, sensors, transducers, designing of the process control and
with the development of the simulation model, running the simulation experiments in MATLAB and
Simulink and development of the control algorithms using the simulation experiments. Finally the
successful practical realization of the laboratory test rig, experimental testing of the spring and
evaluation of the stiffness characteristics document his ability to solve the engineering problems.
Yadhu Swaroop Chandra Mohan presented the important outputs of the work on the thesis in the
student competition.

7. Thesis evalluation
Based on the above assessment I recommend this diploma thesis to be defended.



Overall classification: excellent

Ostrava, 09.06.2019 prof. Ing. Petr Noskievi¢, CSc.




