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Abstract: Under significant stress, mechanical systems and parts such as boilers, coal plants, turbine rotors are 

performed at very high temperatures. Because of this purpose, it is necessary to design the elements and structures so that 

excessive creep distortion does not occur within the system's expected operating life. Creep is represented as a moment-

dependent deformity that occurs around a amount of time while metals undergo sustained high temperature load. 

Therefore, knowledge of the creep actions of metals is essential so for that reason Creep test machines are mainly had to 

evaluate how a provided material performs at higher temperatures under continuous load. This paper proposes to examine 

the creep properties of different materials used during different temperatures implementations by creep testing machine 

made locally. A creep testing machine's unique design is the support system, the loading machine, the attachment device 

(grips and pull rods) and the furnace. The sample fossil is kept by other grips in place and a furnace envelops the sample 

part and retains a temperature. The highest load applied to the specimen may be 15 kg and tests at a maximum 

temperature of 500 ° C might be performed. Creep curves of pressure versus time of aluminum alloy were plotted at a 

exclusive stress stage and temperature. The records are plotted in a easy manner, however evaluation effortlessly 

suggests the impact of extended stress due the discount in specimen cross-section as pressure increases. The creep testing 

computing device developed in this work has demonstrated to be satisfactory, range high-quality and correct choice to 

imported creep testing machine. 
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1. INTRODUCTION 

 

At high temperature conditions, Creep has been 

recognized as the most active failure system of 

engineering components under stress. Technology 

components are generally functioned at very high 

temperatures in several industrial sectors such as 

steelmaking production, electricity production, oil and gas, 

space vehicles, and nuclear plants, and creep failures of 

various components / parts have been reported well. As 

Creep has catastrophic outcome in system components, we 

are therefore able to determine and progress of the creep at 

any early and non-critical by using test methods. 

Researchers use a creep machine to test different test 

results to know the steel making process and a metal's 

physical conductivity and specify whether a test within the 

boundaries of how they are testing. Creep is time-

dependent, so a time vs. strain graph is the curve the 

machine generates. A creep curve's slope is the dπ/dt creep 

rate. 

 

 

 

 

 
 

Figure 1. Creep Curve displaying the interaction between 

strain and stress fracture 
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There are three levels of creep: Preliminary creep:  

Primary Creep: the preliminary creep stage where the 

slope is rising swiftly at first in a short amount of time. 

After a sure amount of time has elapsed, the slope will 

begin to slowly limit from its initial rise. Constant level 

creep: The creep fee has a rather uniform charge and the 

curve indicates a straight line. Tertiary Creep: This is 

duration of accelerating creep charge that leads to fracture. 

It is associated with necking and consequent stress 

increase, cracking, metallurgical instability and over-

aging. The material is for this reason much less resistant to 

creep at this stage. The slope of this stage is very steep for 

most materials.  

By analyzing the above 3 levels, scientists can establish 

the temperature and interval where an object is troubled 

once it is given access to the load. Those components have 

such a modest secondary creeping level and can go 

directly to the tertiary creep level the primary creep. This 

depends on the material properties being tested. 

A linear sketch denotes that the material beneath stress is 

gradually deforming and this would be tougher to music at 

what level of stress an object can handle. This would 

additionally mean that the material would now not have 

awesome stages, which would make object's breaking 

point would be less predictable. This is a drawback to 

scientists and engineers when attempting to determine the 

degree of creep the object can take care of. Ritu et al., 

Alaneme et al., Khan et al. designed and fabricated value 

effective, technically efficient, and without problems 

operated creep trying out facility for creep behavior 

analysis of distinctive materials. This paper also aims to 

study creep homes of a range of substances being used in 

excessive temperature functions through regionally made 

creep checking out machine. 

 

2. MODEL AND MANUFACTURE OF CREEP 

TESTING MACHINE 

 

The simple graph of a creep computing device is the 

furnace, loading machine and aid structure. The important 

type of creep checking out desktop that is most regularly 

used is a constant load creep checking out machine. The 

constant load creep computing device consists of a loading 

platform, foundation, fixture units and furnace. 

It is first located and lined with glass wool and then the 

use of a mixture of kaolin, clay and water is plastered. It is 

being situated and covered with glass cotton and instead 

the need for a combination of kaolin, clay and water is 

plastered. The furnace's pinnacle is shielded by a compact 

steel door. Throughout the combustion chamber, four 

heating coils are attached and driven by an manufacturing 

reform connected to an AC power supplier.  The 

progression in heating measured by means of temperature 

is monitored with the assist of the LED light indicator and 

temperature controller display. The meeting of the electro-

technical devices in its housing required the connection of 

the thermocouple thru the thermocouple lead to the 

temperature controller. The suspenseful devices for 

attaching the fossils for check-out were situated inside 

chamber with the help of the latch on each rear and the 

combustion box top component. The suspenseful 

machine's rear portion connected to the load hanger gadget 

with a hinge's help. Once the session of the different 

system parts was completed, the use of emery documents 

has been rinsed to acquire an simple end and then 

sprinkled to enhance the finish. Figure 2 shows the indoor 

view of the thermal compartment and the outdoor view of 

the manufactured machine. 

 

 
 

Figure 2. Perfect Connected Structure of creep testing 

machine 

 

3. CREEP TEST PROCEDURE 

 

First, best pieces of aluminum solder wire (3mm diameter) 

have been reducing to a size of 50 cm. If there is any 

bends and kinks in wire it need to be removed and proper 

straightened. Then the preliminary diameter of the check 

specimen be measured and recorded. Then the specimen is 

to be placed between the lower and upper grips in the 

heating chamber and carefully tightened by way of screw 

so that the specimen ought to not pass up and down. The 

dial gauge was set to zero while making contact with the 

loading pan. The preferred load used to be then placed on 

the pan connected to the loading machine protecting the 

specimen. The preliminary extension was once noted. The 

heating machine used to be switched on and favored 
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temperature was once set using the control knob. 

Extensions were measured towards time and consequently, 

traces had been obtained. The method repeated for 

exclusive temperature with load pan having 8 kg and 10 

kg of mass. 4  

 

4. RESULTS AND DISCUSSIONS 

 

In order to benchmark the new creep trying out machine, 

countless general measurements and calibrations had been 

made. Creep curves of stress versus time have been plotted 

at a stress stage of 8.72 MPa and 10.9 MPa with 

temperature of 300°C, 350°C and 400° C respectively. 

The impact of temperature on the creep curves of 

aluminum sample at a consistent stress of 8.72 MPa 

10.9MPa respectively. From the figure, it is found that as 

the temperature will increase the steady-state creep price 

will increase and the rupture time decreases. High 

temperature also leads to decreased primary, secondary 

and tertiary creep lives. 

 

 

 
 

Figure 3. Aluminum test creep curves at 8.72 MPa 

 

 
 

Figure 4. Aluminum test creep curves at 10.9 MPa 

 

400∘C 

350∘C 

300∘C 
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Table 1. Reduction of load and temperature diameter 

 

 
 

 
(a) 400 degree Celsius 

 

 
(b) 350 degree Celsius 

 

 
(c) 300 degree Celsius 

 

Figure 5.  10 kilograms fractured surface Load SEM 

picture 

 
(a) 400 degree Celsius 

 

 
(b) 350 degree Celsius 

 

 
(c) 300 degree Celsius 

 

Figure 6.  8 kilograms fractured surface Load SEM picture 
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From the statistics of Table 1, it is additionally located that 

with the expansion of temperature and load the elongation 

of the material is expanded and diameter is reduced. 

Figure 5 and Figure 6 shows the Scanning Electron 

Microscope photographs of the fractured surfaces at 10kg 

and eight kg load respectively and it is observed that with 

the extend of temperature the deformation of the fractured 

floor is increased. 

 

5. CONCLUSION 

 

For the different materials, the creep test may be achieved 

by ranging the temperature and loads for the various 

specimens. The creep take a look at can be achieved by 

using various the temperature and hundreds for the 

extraordinary specimens for the exclusive materials. The 

desktop attribute has been designed particularly with 

heating unit, which is the electronic part of a system, 

through the careful usefulness of some logistical 

strategies. The variable resistor tip is mounted near to the 

suspenseful device mechanism where the fossils are 

located to ensure that the specimen's temperature is at the 

set heat value of both the determinant and no longer the 

signified furnace covering temperature. Periodic humidity 

sensor configuration is performed using an external probe 

to ensure performance of the heater readings.  
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