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Instructions to Candidates:
< Answer all the questions.

Q. M |CO| PO | LO | BL
No
1A. | Sketch neat diagrams of a multigait soft robot. Elaborate the | 5 | 1 | 1,2 | 1 3
fabrication process and analyze about the materials used.
1B. | Illustrate with neat diagrams the subtractive Manufacturing| 3 | 1 1 1 3
techniques for constructing a functional Soft robot with the help
of a relevant example.
1C. | Briefly explain with a simple block diagram how a physical problem 2 |1 1 1 |4
can be solved for a numerical solution using the basic principles of
continuum mechanics.
2A. | Verify the Cayley-Hamilton theorem and use it to compute the inverse | 5 1 1,2 1 3
of A as shown in Eq. 1.1
2 1 0
A=l1 4 1 (0.1)
01 2
2B. | Explain the relevance of Soft Materials used in Soft Robot | 3 | 1 | 23 | 1,4 | 3

Manipulations. List any 2 soft materials used for fabricating

soft robots along with their properties.
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2C.

Explain the working principle and mention the types of material

used for fabricating textile capacitive sensors

2 | 345

2,3

3A.

1

Fig. 1 A soft pneumatic gripper

Four bending soft pneumatic actuators prototypes were
constructed and characterized using a dedicated test setup,
containing a pressure control system. Explain the mechanical
properties of the soft pneumatic actuator as shown in the figure
1.

2 | 12

3B.

Describe a polymer-based Sensors. Analyze how does shape
memory polymers work? Distinguish the properties of shape

memory polymers?

3C.

Illustrate any of the Dielectric elastomer applications with the

help of its working principle.

1 1345

2,3

4A.

Justify the different classes of soft actuators divided based on
the stimulation type with the help of a neat chart for soft
actuators in soft robots.

2 | 12

4B.

Sketch neat diagrams of a bending actuator. Interpret the
materials used for constructing and elaborate on the working

principle of PneuNets (pneumatic networks)

1] 12

4C.

Briefly explain with a simple block diagram how a physical
problem can be solved for a numerical solution using the basic

principles of continuum mechanics.

3 123

1,4

SA.

A viscoelastic soft material made of silicon is subjected to

relaxation test at 40-degree C and 20-degree C. The

3 |12

[MTE 4058]

Page 2 of 3




corresponding graph of Relaxation modulus as a function of
time is shown in Figure. 2. If an extension of 100% is held

constant, calculate

a. Elastic (Young’s) modulus at time 10sec, 100sec
and 1000sec at 20 degree C.

b. Elastic (Young’s) modulus at time 10sec, 100sec
and 1000sec at 40 degree C.

c. How does the Elastic (Young’s) modulus change

with temperature? Comment on it.

45 40 degree C

------- 20 degree C
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Figure 1. Graph of relaxation modulus as a function of time.

S5B. | lllustrate the fabrication of a microfluidic chip by soft- 4 |23 |14
lithography methods using poly-dimethylsiloxane (PDMS).
5C. | Which flexible material can be used to 3D print a soft 4 1345 23
manipulator directly from from an FDM printer?
Mention the printer settings (Nozzle temperature, Bed
temperature) to print.
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