WEEKI

Common terms used in Measuring Instruments
1. Least Count The smallest value that a measuring instrument can read. Example: A vernier caliper has a least count of 0.02 mm.

2. Accuracy The closeness of a measured value to the true value. High accuracy means the measurement is very close to the correct
value,

3. Precision. The ability of an instrument to give the same reading repeatedly. An instrument can be precise but not accurate if it gives
consistent but wrong readings.

4. Calibration The process of setting and checking a measuring instrument against a standard to ensure accuracy.
5. Range The maximum and minimum values an instrument can measure. Example: A micrometer may have a range of 0-25 mm.

6. Zero Error An error that occurs when the instrument does not read zero even when the measurement is zero. This error must be
corrected for accurate results.

7. Parallax Error An error that occurs when the observer's eye is not in line with the scale reading: These errors are common in analog
instruments

WEEK2
Activity - Identification of Ferrous materials

The students shall prepare the chart showing the Mechanical, Thermal, Electrical, Chemical and Magnetic properties Engineering
Materials

Objectives

1. To help students understand the importance of material selection.

2. To promote observation and practical application of engineering materiais knowledge.

3. To connect theoretical learning with real-world components.

Instructions:

1. The total number of students will be divided equally into 1 batches. (Batches may vary).

2. Each batch will be assigned a unique set of 5 to 10 engineering components made fimm Cast Iron, Steri, or Alloy Steel.

3. Every student in the batch should actively contribute to researching, identifying, and completeing the chart/worksheet for all
components.

Task Questions:

1. Identify the Material Used for each Applications.
2. Last Key Properties.

3. Explain the Application

4. Provide Visual Representation.

Activity - Identification of Engineering materials
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WEEKS3
Activity - ldentification of Nonferrous materials
Objectives:

To understand the composition, properties, and applications of non-ferrous matenals through (real-world components) and (hands-on
investigation

Instructions:
1. The total number of students will be divided equally into 6 batches. (Batches may vary)

2. Each batch will be assigned a unique set of 5 to 10 Non-ferrous components made from Aluminum, Copper, Nickel, Zinc and its
alloys.

3. Every student in the batch should actively contribute to researching. identifving, and completing the Chart/worksheet for all
components.

Task Questions:

1. Identify the Material Used for each Applications.
2. Last Key Properties.

3. Explain the Application

4. Provide Visual Representation.

Activity - Identification of Engineering materials

Activity Allotment - Material Identification Task:
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WEEK4

Objectives: To help students understand and compare different engineering material properties by creating a visual chart highlighting

their mechanical, thermal, electrical, chemical, and magnetic behaviors,

Instructions:

1. The total number of students will be divided equally into 6 batches. (Batches may vary).

2. Each batch will be assigned a unique set of 5 to 10 Engineering materials

3. Identify the material used and list out its mechanical, thermal. electrical, chemical. and magnetic properties

Task Questions:

|. Identify the Material Used for each Applications
2. Last Key Properties.

3. Explain the Application

4. Provide Visual Representation

Activity - ldentification of Engineering materials

Example: like this
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Objectives: help students identify and understand different Non-Metals by creating a visual chart highlighting their properties and

applications.

Instructions:

1. The total number of students will be divided equally into 6 batches. (Batches may vary).

2. Each batch will be assigned a unique set of 5 to 10 Non-metals.

3. Identify the material used and list out its properties and applications.

Task Questions:

1. Identify the Material Used for each Applications.

2. Last Key Properties.
3. Explain the Application

4 Provide Visual Representation.

Activity - Identification of Engineering materials

Example: like this
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Fig. 1.33. Single slider-crank chain

Students shall prepare and demonstrate the simple mechanisms using models

1.Write the any one working principle and its mechanism of slider crank mechanism with sketch




0 Definition:

The Slider Crank Mechanism is 2 mechanical system that converts rotary motion into reciprocating motion,

or reciprocating motion into rotary motion.

It is the basic working mechanism of many machines, such as internal combustion engines and reciprocating

pumps.

0 Working Principle

# The crank is rotated (by a motor or manually).

s This rotation is transferred to a connecting rod, which links the crank to a slider (also called a piston).
* The crank’s rotary motion causes the slider to move in a straight line back and forth.

= Conversely, if the slider is pushed (like in an engine), it causes the crank to rotate.

0 Types of Motion Conversion:

Input Motion Output Motion Example
Rotary (crank) Reciprocating (slider) Internal combustion engine
Reciprocating (slider) Rotary (crank) Reciprocating pump

0 Main Components of Slider Crank Mechanism

Component Function

Crank Rotates and provides motion
Connecting Rod Connects the crank to the slider

Slider (Piston) Movwves in a straight (reciprocating] line
Frame Fixed structure holding the mechanism

0 Mechanism Types Based on Application

1. Engine (e.g. petrol engine):
s [nput: Piston moves (due to combustion)
s  Qutput: Crankshaft rotates
* Use: Car engines, motorcycles

2. Pump or Compressor:
s Input: Motor rotates crank
s  QOutput: Piston moves (draws or compresses fluid)

s Use: Water pumps, air compressors



2.Write the any one working principle and its mechanism of double slider crank mechanism with sketch
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0 **Definition:
A Double Slider Crank Mechanism** is a type of inversion of a single slider crank where two sliding pairs

are present. It converts rotary motion into another rotary motion or oscillatory motion into linear motion,

depending on the configuration.

00 Main Components

Part Function
Fixed Link (Frame) Supports and holds the mechanism in place
Sliders (2) Move in linear directions (at right angles)

Connecting Link (Crank/Coupler) Connects the sliders and allows maoticn transfer



0 Working Principle

=  The mechanism consists of two sliders connected by a link {coupler).
=  When one slider moves in a straight line, the coupler rotates.
= This causes the second slider to move perpendicular to the first slider's direction.

*  The result is a motion conversion between two linear sliders at 90° angles, with a rotating link in

between.

0 Mechanism Example: Elliptical Trammel
The most common example of a double slider crank mechanism is the Elliptical Trammel (also called
“Trammel of Archimedes™).

= Two sliders mowve in perpendicular slots.
= The connecting link (crank) rotates and traces an elliptical path.

s Used for drawing ellipses and in some machine tools.

3. Write the any one working principle and its mechanism of quick return mechanism with sketch

Linike

Link 2 : Crank

Link 3 Fin sliding

O Definition:
A Quick Return Mechanism is a mechanical system used in machine tools (like shapers, slotters, and slotting
machines) to convert rotary motion into reciprocating motion, where the return stroke is faster than the

forward stroke.

0 Working Principle

*  The mechanism is designed so that the tool (or slider) moves slowly during the cutting (forward)
stroke and quickly during the return stroke, increasing efficiency.

» This is achieved by using a crank and slotted lever or Whitworth link to create non-uniform

reciprocating motion from a rotary input.



0 Main Components (General)

Component Function

Crank (Rotary input) Rotates continuously to drive the mechanism
Slotted Lever or Ram Connects crank to the slider

Ramy/Slider Halds the cutting tool and performs linear motion
Ram Guide/Frame Provides support and guides motion

0 Mechanism Overview (Crank and Slotted Link Type)
1. Crank rotates, connected to a slotted lever.
2. The slotted lever connects to a ram or slider.
3. As the crank rotates, it moves the ram forward slowly (cutting stroke).
4

. As rotation continues, the return stroke happens faster due to geometry of the linkage.

4. Write the any one working principle and its mechanism of erank and slotted mechanism with sketch
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0 Definition:

The Crank and Slotted Lever Mechanism is a type of quick return mechanism used mainly in shaper

machines to convert rotary motion into reciprocating motion with a quick return stroke.

It consists of a crank, a slotted lever, a ram (slider), and a ram holder (or tool holder).



0 Main Components

Component Function

Crank Rotates continuously, driven by a motor or handwheel

Slotted Lever Connects the crank and ram, contains a slot for the crank pin to slide
Ram (slider) Moves back and forth {reciprocates) and holds the tool

Ram Holder Supports the ram and guides its linear maotion

Fixed Frame Holds the mechanism together and provides support

0 Working Principle

The crank rotates continuously.

The crank pin moves inside the slot of the slotted lever, causing the slotted lever to oscillate about its
fixed pivot.

The slotted lever is connected to the ram (slider), which moves in a reciprocating straight line.

Due to the geometry of the crank and the slotted lever, the forward stroke of the ram is slower, and the
return stroke is faster — this is the quick return motion.

The tool attached to the ram cuts the material during the slower forward stroke.

The faster return stroke saves time by quickly moving the tool back to the start position without cutting.

5.Write the any one working principle and its mechanism of four bar chain mechanism with sketch
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O Definition:

The Four Bar Chain Mechanism is one of the simplest and most common mechanisms in mechanical
engineering, consisting of four rigid links connected by four revolute (rotary) pairs forming a closed looj

ar chain.

It is mainly used to convert rotary motion into a different type of motion (rotary or oscillatory), and to

transmit motion and force.

0 Components (Links)

Link Mame Description

Frame (Fixed Link) Fixed and does not move; supports mechanism

Input Link {Crank) Connected to input motion source; rotates continuously or oscillates
Coupler Link Connects input and cutput links; transmits motion

Output Link (Rocker/Lever) Produces output motion; rotates or oscillates

0 Working Principle

* The mechanism forms a closed four-bar loop with four links connected by four revolute joints,
s The input link (crank) rotates (either fully or partially).
= The coupler link transfers motion between the input and output links.
*  The output link {rocker or follower) moves depending on the geometry:
= [t may rotate fully (if long enough).
s  Or oscillate (rock back and forth) if shorter.

* The motion relationship depends on the lengths + the four links.



