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Abstract alloys, it is necessary to study their fracture
The necking of specimen is specifically related the properties by conducting a series of tests.
decrease in cross section when specimen is subjéste The tensile properties of Al are strength ductility
tensile strength greater than ultimate tensile ngtie creep. the temperature range of 37°C to 350°C That
(UTS). The strain distribution no longer hold umifo o oahre is maintain inside furnace . tensile
along the gauge length. As the tensile load isiagptiue testing of aluminium with hiah tem era:[ure in
to which length of specimen increases but thede@ease INSTIgON . . 9 . _p .
in cross section. \ static series. The aluminium is tested with
The present work laid stress on determining thesiten ~ different temperature range we have taken the range
properties from stress strain curve by tensileingsof ~ 37°C(room temp.),90,130,170,210, 250,290,325°C
aluminium (specimen) at different range of high
temperature The tensile testing is carried outNBITIRON The Tensile Test

static series 600 KN. The specimens were tested afrhg gngineering stress-strain curve Specimens used
different range of high temperature (Room Tempeeatu 5 tansile test are prepared according to standar
325 degree Celsius). True Stress and strain isulcabr e : N

using the engineering equation. Using the valuesrus speCIT!catlons. The test pieces can be_ Cyllnc_lrural
stress and true strain the true stress strain cuwme 1Al Figure S.la shows the standard dimension of a

plotted. The polynomial equation is obtained froacte  typical cylindrical specimen. It is gripped at ttveo
specimen curve. The graph is plotted between teayrer ~ €nds and pulled apart in a machine by the apphicati
and ultimate tensile strength (UTS) which indicatieat of a load. The stress-strain curve obtained from th
the ultimate tensile strength decreases with toeease in - tensile test of a typical ductile metal is showrFig.
temperature. On the y-axis, the engineering stress, definechas t
Keywords: Tensile test, KN model, Polynomial Equation  |pad P divided by the original cross-sectional akea
and itsinterpretation with temperature. of the test piece, is plotted. The engineeringrstEa
defined as the change in length 1L divided by the
initial gauge length La is plotted on the x-axi®eT%

The tensile properties of Al, Cu, stainless steel its elongation is obtained by multiplying the enginagri
R strain by 100.

alloy examined in the high temperature the need for, . . .
materials with useful strength above 1600k hasThe stress-strain  curve  starts with el‘?‘St'.C
stimulates the interest in refractory alloys .Cast dgforme}tlon. The stress Is proportlonal to stran |
aluminium alloys have found wide application to this region, as given by Hooke's law. At the end of

manufacture lighted-weight components of complexthe _elas'qc retglon, plastic dgforn:aut%rj ftartsi.goThe
shape in automotive and aerospace industries. T ngineering stress corresponding 1o this transison

improve the strength and ductility of cast alumimiu nown as the yield strength (YS), an important
design parameter.
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somewhere near the middle of the specimen, a
o localized cease in cross-section known as necking
) ——e 0 develops. Once the neck forms, further deformation
I is concentrated in the neck. The strain is no longe
£ uniform along the gauge length. The cross-sectional
L area of the neck continuously decreases, as the %
=l % elongation increases. Voids nucleate in the necked
e region at the interface of hard second-phase pestic
LI in the material. These voids grow and coalescthas
urs e | strain increases. The true cross-section bearia@th
' Work Necking C becomes very small, as compared to the apparent
titrde hing cross-section, due to the growth of these internal
racwre VOIDS. At this stage, the specimen may fractural
g shows that ductility measured in terms of the true

strain at fracture ec below for definition of true
strain) decreases with increasing concentration

Engineering strees o
—
]

EXPERIMENTAL PROCEDURE

= Specimen Preparation

Engineering strain ¢ Before performing the test Specimen of standard
b size and shape must be produced from the material t
The tensile test: (a) a standard cylindrical test specimen be tested for the result to be Comparable. It is

(dimensions in mm), and (b) the engineering stress-strain curve

strongly advised to manufacture .the specimen size
and shape according to standard. We are using the
round test bar .Round test bar are used for slitet/p
with thickness. We are show the standard size
specimen

Many metals exhibit a continuous transition frora th
elastic region to the plastic region. In such caes
precise determination of the vyield strength is
difficult. A parameter called proof strength (ofsaft
yield strength!

that corresponds to a specified permanent seeid. us
After loading up to the proof stress level and 1 J
unloading, the specimen shows a permaneni | i _\
elongation of 0.1 or 0.2%. The stress-strain cirag 147 10,1

a positive slope in the plastic region, indicatthgt i
.

- B ——lffosd

the stress required to cause further deformation
increases with increasing strain, a phenomenor . L,
known as work hardening or strain hardening. If the - 3

load is removed when the specimen is in the plastic

region, it retraces a straight line path parakethe i

initial line and reaches zero stress at a finiteie®f

permanent elongation, see Above fig. Thus, theExperiment

elastic part of the deformation is recovered. ONgaTEC Series KN Model Universal Testing
reloading, plastic deformation starts only on ré@gh 1= chines

the stress level prior to unloading. _ This machine is designed for the high capacity
The engineering stress reaches a maximum and thefynsion test compression bending test and shear

decreases. The maximum value is known as thfegiing the main design of the KN Model provides
ultimate tensile strength (UTS) or simply the tensi 0 jtimate in versatility. We are using for téesi
strength Up to the UTS, the strain is uniformly ioct with high temperature

distributed along the gauge length .Beyond UTS,
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Specimen Used

All aluminium specimen

Result and Discussion

After the graph is plotted between the true stress
strain for each specimen, now we are plotting the
combined graph for all 8 specimens. This graph is
between true stress and strain . this graph is show
for different temperature of each specimen. The
temperature is 37,90,130,170,210,250,290,325°C.
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Ultimate Strength

Now we are find out the ultimate tensile strength
(UTS) for each specimen . then we are plotted the
graph between the different range of temperatude an
ultimate tensile strength. The value of ultimate
strength is given below

Temperature Ultimate Strength

37

90
130
170
210
250
290
325

5.83
5.62
5.03
3.55
4.16
2.95

1.96

1.26

Graph between the temperature and ultimate strength
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Polynomial Equation

The polynomial equation is found out off each
specimen of different temperature. When the
polynomial equation find out then we are
representing these equation in standard form
(Y=Ax2+Bx+c). Then we have determine the value
of ABand C.

After find out the value of A, B and C we can péatt
the graph between the temperature and A, B and C.
Standard form of polynomial equation Y=Ax2+Bx+C .

1.) o=- 8E+0&2+8E+0%+2E+06
2.) 0=-2E+0&2+1E+0&+3E+07
3.) 0=-6E+0G2+5E+0€+8E+07

4.) o= -9E+0&2+6E+0&+6E+07
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5)0=
6.)o=
7.) o=

8.)o=

-1E+0€2+7E+0&+5E+07

-4E+0&2+3E+0E+6E+07

-2E+0€2+5E+0&+3E+07

-3E+0&2+1E+0&+2E+07

The graph is plotted between the temperature and A. B and C

temperature A 8 c
37 - 0.8E+07 S8E+07 0.2E+07
s0 -2E+07 10E+07 3E+07

130 -0.6E+07 SE+07 8E+07
170 -0.9E+07 6E+07 6E+07
210 -1E+07 7E+07 SE+07
250 ;] 4E+07 3E+07 6E+07
290 -2E+07 SE+07 3E+07
325 -0.3E+07 1E+07 2E+07

Tabulatin of A,B and C
The value off A 1s given belo and multiply of 10” such that B value is following .

and also value of C .

temp. A B c
37 0.8 8 0.2
20 2 10 3
130 0.6 s ]
170 0.8 3 3
210 1 7 5
250 0.4 3 3
290 2 5 3
325 0.3 1 2

The graph is plotted between the A.B.C and the temperature . the series 1 is
coefficient of x*and B is coefficient of x and C is coefficient of x.
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Polynomial Equation with Temperature

We have find out eight polynomial equation for each
specimen.Now we assume the basic polynomial
equation is room temperature (40°C) specimen. We
can drive that equation form of temperature,and fin
out the each specimen equation for different
temperature. The temperature is first one is Room
temperature 37,90,130,170,210,250,290,325°C.

The basic equation:

o= -8*10°*p"*0+8*107e*q T +2%1 0%
equation no. 1

= 8E+06¢” *p'"*? +8E+07e*q " +2E+06*1" "
equation no. 2.
The above both equation are same
Now find out the value of p,q and r &ach
specimen.The temperature range of 37, 90, 130, 170,
210, 250, 290, 325°C . We have put the valfie o
temperature in the equation and find out thextn
specimen polynomial equation. The value ofqgp,
and r we are assume the value of sethe
parameter p, g and r.The value of like 1.1, 1.35,
1.25, 1.5, 1.45, 1.3 etc. and
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Specim.2 | Specim.3 | Spec.4 | Spec.5 | Spec.6 | Spec.7 | Spec.8 [8]Y Kun’ V. DOIIhOpf’ R. Kochendorfer, Compos.
Temper. | 90 130 170 210 250 290 325 Sci. Technol. 46(1993) 1-6.
Degree
Celsius
P 1.1 1.4 1.35 1.25 1.5 1.45 1.3
q 1.02 1.05 1.25 13 1.4 1.09 1.08
T 1.5 1.6 1.8 1.5 1.9 1.7 1.9

After put the value of different temperature werfduhe
polynomial equation. This equation like the oridina
equation but not the same. The difference is nanaoh
brtween the original equation value A,B and C ahnid t
equation value A1,B1 andC1.

Conclusion:-

1) The characteristic commercially available aluionim at
different high temperature is tested to determite i
suitability to be used at elevated temperature.

2) It is seen that as the temperature increasesltineate
tensile strength decreases but the ductility irseea

3) A polynomial equations in the form a
o=Ae2*p(T-40)+Be*q(T-40)+C*r(T-40)

Is prepared to predict the behaviour of aluminiuim a
different

high temperature ( room temperature to 325°C) .
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