








1979

EASTERN MEADITERRANEAN UNIVERSTY

DEPARTMENT OF MECHANICAL ENGINEERING

LABORATORY HANDOUT





COURSE   Materials Science and Manufacturing Processes 



Semester: Fall 2018/2019

Laboratory No: 1

Name of Exp: Tensile Test

[bookmark: _GoBack]Instructor: Mohamad Alhijazi





Submitted by: …………………………………………………

Student No: ……………………………………………………

Date: …………………………………………………………..







-------------------------------------------------------------------------------------------------------------

EVALUATION

PROCEDURE

RESULTS & GRAPHS

DISCUSSION

OVERALL MARK


Name and signature (of evaluator): ……………………………………………………………….



1

[bookmark: page2]


































































2

[bookmark: page3]


































































3

[bookmark: page4]


































































4

[bookmark: page5]


































































5

[bookmark: page6]


































































6

[bookmark: page7]


































































7

[bookmark: page8]


































































8
image6.jpeg
TABLE(S)

_Specimen | Gauge Length Gauge Setting
Brass, Steel and Aluminum 22.25 mm Band C
Brass | 17.75 mm | A
Brass | 38 mm A
Table 1

Setting the % Elongation gauge

Magnification
Brass 8-1
Steel, Al 16-1
Nylon

Table 2 — Choice of Magnification

Specimen Force Scale |
Brass, Aluminum | 10KN ‘
Steel 20 KN

Plastics 5KN

Table 3 — Selection of Spring Beam

[ Specimen [HB
Brass - | 6 mm
Aluminum alloy and 0.1% Carbon Steel | 32 mm
Steel medium carbon | 41 mm
Plastics | 14.5 mm

Table 4
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6.DISCUSSION & CONCLUSIONS
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1. PURPOSE OF EXPERIMENT
The object is to observe the behavior of material in uniaxial tension and obtain some mechanical
properties.

2. THEORY

The term tension test usually refers to tests in which a prepared specimen is subjected to a gradually
increasing uniaxial tensile load until fracture occurs. The operation is accomplished by gripping opposite
ends of the specimen and pulling it apart. It is quite illustrative for some mechanical properties, If force-
elongation diagram is plotted, it would be very easy to have an idea about ductility or brittleness. A
ductile material is one which large deformations are produced before facture; whereas, a brittle material
is one which comparatively small deformations occur before fracture. The mechanical properties of
metals and alloys which are of engineering importance for structural design and which can obtained from
the engineering tensile test are:

1= Yield strength at 0.2% offset or the Yield Strength.
2- Ultimate strength.

3- Modulus of elasticity and Poisson ration.

4- Percent elongation at fracture.

3= Percent reduction in area at fracture.

The yield strength, i.e. the stress at which large plastic deformation initiate with small increase in stress,
is an important characteristic of a material. The other important characteristics are the ultimate strength,
which is the maximum stress that can be carried by the material without any failure, modulus of elasticity
and the Poisson’s ratio (the ratio of transverse deformation to the axial deformation) which are widely
used in design calculations. The transverse deformation within the elastic limit can be obtained from the
volume flow before and after the test, Lr can be found from graph and thus d; can be evaluated.

(gm:d)r = f!_r__._‘i. d, P -ﬂiL.[ f

d, 4 4

In tensile test, % elongation and % reduction of cross-sectional area may be considered as the
quantitative measure of ductility. Eccentricity, temperature, rate and type of loading affect test results
greatly.

3. DESCRIPTION OF APPARATUS & EXPERIMENTAL PROCEDURE

Tensometer W Machine, Test specimens in the form of cylindrical bars, Reduction in area gauge, %
Elongation gauge.

1. Before test, the unbroken specimen is placed in the “Reduction in Area Gauge” at zero reading;
the two arms are closed to touch it and are then locked. Thus the original area is red (set).

2. “Universal elongation gauge” is used to measure the percent elongation of the specimen. Before
pulling the specimen, the elongation gauge is set t B&C level, then the specimen is laid in the
cradle, the pivoted arm is moved to the left, pushing the specimen until the arm reading is zero,
The left slide is then locked. Thus the original length is read. See Table 1 for different specimens.

3. Tightly lay the specimen in the cradle and make sure that the chucks are closed.
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4. Attach graph paper to the recorder drum and set;

5.

a) The Mercury column to zero

b) Point indicator to zero as a reference value for the graph paper to be used.

Select the magnification from table 2. Magnification is adjusted by selecting a proper gear mesh

to drive the recording drum. Apply force with the operating handle (Manually by rotating the handle or
working out the motor drive). Spring beams for different specimens can be selected from Table 3.

6.

During the rotations, plot the graph by manually following the variations in the height of the
mercury column with the cursor, pricking (pointing) the graph sheet at frequent intervals.

To interpret the graph correctly it is necessary to make allowance for strains which take
place within the machine which in addition to the specimen strain, As shown in fig. 1, over the
graph paper, line AB must be drawn first (The slope of the line AB. In Fig.1 represent the
characteristics of the machine, with steel specimens the distance is HB=41mm). For different
specimens, the HB distance can be selected from Table 4. To obtain the true extension at any
point, subtract the extension of the machine for that force, found from the line AB, from the
total extension recorded by the machine at that force. This will result a new graph, which will
show somehow the true measurements (probably shified to left). If this is done just below the
yield point, the true elastic slope can be obtained at the chosen magnification. The total
plastic extension of the specimen can be obtained from the graph by,
a. Drawing a line, f-g from the fracture point f, parallel to the line AB.
b. Measuring the distance, Ag, and dividing it by the selected magnification. This may then
be divided by the initial or gauge length of the specimen and multiplied by 100 to give the
percent elongation,

After the fracture occurrence, remove the broken specimen from the chucks by removing the rings over
the chucks and using the * Universal Reduction in Area Gauge” and ** Universal Elongation Gauge” read
% reduction in area and % elongation,

Using the corrected graph to calculate the following:

1.¥ield strength o, of the specimen material

2. Yield strain, &, of the specimen material

3.Yield strain (gv) y of the specimen material in transverse direction

4. Ultimate strength oy of the specimen material

5.Modulus of elasticity E and Poisson’s ratio for the specimen material
6.Percent elongation,

Comment on the results obtained by the experiment, Compare the percent elongation obtained in
results and calculations with the one measured during the experiment (Step 8)
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4, DATA ANALYSIS (with sample calculation(s))

L EXPERIMENTAL PROCEDURE (in your own words 6-7 sentences)




