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CONSTRUCTION OF THE CREEP MEASUREMENT APPARATUS
3.1 	GENERAL DESCRIPTION AND ITS WORKING PRINCIPLE
The creep measurement apparatus as a whole is rectangular in shape and it comprises of the two main components. These are:-
1. 	The rigid base plate
2. 	The top mechanism
The rigid base plate consists of the bottom base plate and the cover base plate. The bottom base plate was made and bent to shape to give provision for accommodation of the cover base plate. It also forms the handle through which the apparatus can be carried with ease. The cover base plate serves as the rigid base on which the mechanism rest. On it, there is stand for holding the weights to be used when performing the experiment.
The top mechanism consist of the bottom beam, lever arm, dial indicator, grip or stirrups, heating chamber, front bar, rear bar and other bars.
The creep measurement apparatus with heating chamber employs lever action to apply load to the specimen. The lever beam is notched to received the edge of the fulcrum which is at the top column rigidly attached to the base. Typically, specimen is loaded in tension usually at constant load inside the furnace (Heating chamber) attached to the front bar and is maintained at constant temperature with thermostatically controlled heater with the specimen bolted to two stirrup for self alignment. The lower stirrup is attached to the bottom beam by means of bolt and nut to allow height adjustment during set-up. The upper grip pivot on the lever arm. The weight hanger is bolt to the opposite end of the lever arm.
The tip the dial indicator attached to the front bar is aligned on the top flat edge of the upper stirrups. The dial indicator is set to zero.
The weight is suspended from the weight hanger and supported so that the specimen in the chamber is not loaded. After heating the specimen to the desire temperature, the hanger is lowered slowly to apply the load at equal interval of time.
3.2 	COMPONENTS OF THE APPARATUS AND MATERIAL CONSIDERATION
The material used for the construction of the creep measurement apparatus are low carbon steel sheet metals, mild steel bar, aluminums foil, zinc metal and fiber grass.
The low carbon steel is ductile and can be easily bend to the required shape of part. The mild steel has relatively good tensile strength and also compressive strength. It can be worked upon easily. It has a high melting point and thus withstand high working temperate. However, it has poor corrosion resistance.
Therefore, the bar were painted to prevent corrosion. The aluminium foil is very malleable and ductile; can be rolled into cylindrical shape easily and the zinc metal has a high tensile strength, malleable and ductile between 100°-150°C, but brittle at room temperature and at a temperatures above 200°C with relatively high thermal conductivity.
THE BOTTOM BASE PLATE: This is made of low carbon steel sheet metal. It is made and bend to give provision for the accommodation of the cover base plate. It also form the handle through which the apparatus can be carried with ease.
THE COVER BASE PLATE: This is also made of low carbon steel sheet metal. It is serve as the rigid base on which the mechanism may rest. On it, there is a stand for holding the weight to be used.
THE MECHANISM: This consist of the following components.
1.	The Heating Chamber: Is a fixed hollow cylinder having an outer casing of aluminium foil and inner casing of zinc metal. The heating element is a sinuous winding round the zinc metal mounted on the inner surface of the heating chamber with a thermostatically control devices. The heat insulation fibre grass are coated in the annular space between the outer and the inner casing of the chamber.
2. 	The Lever Arm: This is made of mild steel bar with thickness 6mm. It provides the region for weight hanger for loading It is then inserted into a stirrup, connected to the specimen and having its flat top touching the tip of dial indicator.
3. 	The Bottom Beam: This hold four mild steel bars supporting the lever arm. Tight in position to resist unpermitted relative movement of the bars. It is also made of mild steel bar.
4. 	The Stirrups: This is made of low carbon steel sheet. It is made and bent to accuracy so as to accommodate the specimen. Therefore, it hold the specimen in position inside the heating chamber with the aid of bolts and nuts.
5. 	The Dial Indicator: This is a sensitive measuring instrument that perform the function of an extensometer used to measures the extension of the specimen at an equal internal of time. It is an attached mechanism but not among the constructed components.
6. 	The Stopwatch: This is also an attached mechanism of the creep measurement apparatus but not among the constructed component. It is used to regulate the time. It works along with the dial indicator when the specimen is elongating.
3.3	DIMENSION OF THE COMPONENT PARTS 
	Components
	Dimension
	
	
	No. of
Pieces

	
	Length 
	Breadth 
	Thickness
	

	The bottom base plate  
	1000mm
	300mm
	1.5mm
	1

	The cover base plate 
	650mm
	580mm
	1.5mm
	1

	The lever arm
	550mm
	30mm
	6mm
	1

	The bottom beam
	350mm
	30mm
	6mm
	1

	The front bar
	300mm
	30mm
	6mm
	2

	The rear bar 
	250mm 
	30mm
	6mm
	2

	The stirrups or grips 
	100mm
	35mm
	1.5mm
	2

	The bar holding the dial indictor
	100mm
	20mm
	2.0mm
	1

	The stand for the Wieght 
	90mm
	60mm
	2.0mm
	2

	Outer casing for the heating chamber 
	250mm
	80mm
	1.5mm
	1

	Inner casing of the heating chamber
	125mm
	75mm
	1.5mm
	1


Table: 3:1 Dimension of the component part of the Apparatus.


3.4	 CONSTRUCTION PROCESSES
Here the work includes metal cutting, marking out, screwing, material measurement and so on. These are carried out to cut out and shape the component and give it the desire finished, correct fit with any mating part. These might be merely operation of assembly part together. During the process of cutting, fabrication and integration of the component parts to construct the apparatus, a clearance of + 2.0mm was taken into consideration so as to take care of the folding, welding, grinding effects and others in order to maintained their sizes. The sequences of operation are as follow:
MEASUREMENT AND MARKING OUT PROCESS
Measuring and marking out of the sheet metals and steel bars according to the dimension. These are carried out with measuring tape, try square, vernier caliper, scriber and punch.
CUTTING PROCESS
This involved the cutting out of the part marked out on the sheet metal and the steel bars according to the specification with the aid of hacksaw, chisel and so on.


BENDING AND FOLDING PROCESSES
The marked out region of the sheet metal and the bars which required folding or bending were made to give the required shape.
This is done to bend and fold the metal by means of special mechanism into section such as angles bars, L-section e.t.c.
DRILLING OPERATION
This operation involved the originating of a round hole on the component at appropriate position after cutting, bending and folding of the sheet metal and the steel bars to the required shape to give provision for bolts and nuts. It is performed using hand and electrical drilling machine.
WELDING OPERATION
Some parts were joined together to arrive at the required shape of the creep measurement apparatus. Electric arc welding machine was used to carry out this operation.
GRINDING AND FILLING OPERATIONS
The bars and the sheet metals that have been cut, welded are filed and grinded so that any hardening, distortion and scaling that may have occurred to the components is detrimental to its shape and for accurate and better surface finish. Grinding discard file of difference grades were used for the finishing operation.
PAINTING
The components parts of the apparatus were painted by spraying paint to every part. After painting, the components were hanged and allowed to dry for two days before assembly.
3.5	ASSEMBLING THE COMPONENT PARTS OF THE APPARATUS
The components of the creep measurement apparatus were assembled with bolts and nuts through the already drilled holes.
The procedures are as follows:
1. 	The bottom base plate is placed on a flat workshop bench.
2. 	The cover base plate is gently put inside the space provided by the bottom base plate and the bolts are tightened.
3. 	The front bars and the rears bars are welded to the bottom beam.
4. 	The top holes of the rear bars and the front bars are connected to the lever arm through the corresponding holes on the lever arm and the bolts are also tightened.
5.	The front and the rear bars are placed on the rigid base plate at their bent positions which have been drilled at each bent, four bolts are tightened and the mechanism sits on the rigid base plate.
6. 	The upper stirrup is connected to the front edge of the lever arm and the bolt is inserted.
7. 	The lower stirrup is connected to the front edge of the bottom bean and the bolt is also inserted.
8.	The heating chamber is placed between the upper and the lower stirrups and connected to the front bars by means of two bolts and nuts.
9. 	The specimen is inserted between the stirrups through the holes at the top and bottom of the heating chamber.
10. 	The dial indictors is attached to the bar that has been welded to the top edge of the front bar at right angle and adjusted until its tip is allowed to touch the flat top of the upper stirrup with aligned vertically to the specimen.
11. 	The weight hanger is placed at the rear end of the lever arm and the bolt inserted.
12. 	The timer is inserted into the rigid base plate and connected through an external circuit to the heating chamber and other electrical components inside the bottom base plate.
13. 	The stop watch is placed behind the set up.
With the above assembling procedures, the set up of the apparatus can be achieved completely within some minutes and then ready for test.
3.6 	DESIGN CALCULATIONS FOR THE APPARATUS
Calculating the bending moment of the lever arm with a known weight of. 50N A
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			Fig 3.1: Free body Diagram 
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The direction of the reaction at A is downward since the reaction is negative. The free body diagram is shown below:

 A

330mm
B		        C
    220mm
33.3N 		        RR		     50N
    




Resolving the vertical component force   = 0
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The direction of the reaction at B remain upward since the reaction is positive. The free body diagram is shown below. 
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Fig 3.2 Shear force Diagram







At point C
Bending moment at point C.

The Resultant Bending moment =
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Fig: 3.3 Bending moment diagram 
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