ENGINEERING MATERIALS (LAB) COURSE CODE: CE-106

TUTOR: Engr HALEEMA ATAULLAH

EXPERIMENT NO: 04

TO DETERMINE THE INITIAL AND FINAL SETTING TIME AND COSISTANCY OF CEMENT
IMPORANCE & THEORY:
TEST FOR SETTING TIME:
 This test is carried out to find whether cement sets at a rate suitable for a particular work. There is no necessary relationship between the time of setting and that of hardening or attaining the maximum strength. Slow setting cement may harden more rapidly than a quick setting one, and vice versa. The hardening of cement is actually a continuation of the chemical action which began with setting if the cement is placed in the mould. After initial setting time the cement mould can be detached and after final setting time the Vicatt’s apparatus plunger gives no impression. . 

The initial setting time can be defined as “time taken by paste to stiffen to such an extent that the Vicatt’s needle is not permitted to move down through the paste through 25 mm.”
The final setting time can be defined as “it is the time after which the paste becomes so hard that Vicatt’s 5mm needle doesn’t sinks visibly and leave no impression”. 

With Portland cement and rapid hardening cement the normal initial setting time should not be less than 30 minutes and the final setting time should not be more than 10 hours
With quick setting cement the initial setting time should not be less than 5 minutes and the final setting time should not be more than 30 minutes.
TEST FOR NORMAL CONSISTANCY:
 This test is carried out to find the consistency of cement. For normal consistency of cement the maximum amount of water to be added is 30%. In this test the room and water temperature is also noted at the time of making the paste. The standard needle penetration is 10 mm.
APPARATUS DETAILS:
The apparatus used for these tests is Vicatt’s Apparatus.
It consists of a frame, bearing a movable rod, weighing 300 gram, and having either:
a) A removable needle, 1mm in diameter, for finding out the initial setting time, or 
b) A needle, 5mm in diameter for determining the final setting time , or

c) A plunger, 10mm in diameter for determining the normal consistency.

                    The rod has an indicator which moves under a scale (graduated in mm.) attached to the frame.
         A paste of neat cement, which is prepared to the to the normal consistency, is held in a conical hard rubber ring, 8mm in diameter and 4 cm high. The percentage of water mixed to form a paste of normal consistency should be carefully noted.
APPARATUS:
· Vicatt’s Apparatus.

· Triple beam balance.

· 300 gram sample of cement.

· Trowel.

· Conical hard rubber ring.
· Water.
· Graduated cylinder.
PROCEDURE:
· Take the triple beam balance and set the reading of the scale to zero.

· Take a pan and measure its weight.

· Measure 300 gram sample of cement.

· Take the cylinder and measure 80 ml. of water.

· Now start making the paste of cement. It should be taken care that the time of making paste doesn’t exceed 1 minute. Also note the time of making paste.
· Now put the paste in the rubber ring from the wider side i.e. from down side, and make both the upper and lower surface smooth by dragging it on a smooth surface.

· Now the two tests will be conducted separately by different procedures as:

STEPS FOR NORMAL CONSISTANCY TEST:

· Take the Vicatt’s apparatus and place the rubber mould beneath the rod.

· Set the 10 mm. diameter plunger on the lower side of rod. Place the lower end of plunger just above the surface of paste.

· Now release the rod and note down the penetration of plunger in the paste.

· For cement to be of normal consistence the penetration should be 10 mm according to ASTM standard on room temperature.

· If it’s not so then the water and cement ratio will not be standard.

    STEPS FOR INITIAL SETTING TIME TESTS:
· For determining the initial setting time of cement paste, set the 1mm. diameter needle on the lower end of the rod.

· Now release the rod for 30 seconds and note the time at which the needle was released, record this in the table along with the penetration of needle in the paste.

· After periodic time again release the rod for 30 seconds note the penetration of the needle in paste.
· Repeat the above step until the penetration becomes just 25 mm. which is ASTM standard. Calculate the total time up to this step, which will be the initial setting time of the cement. Compare it with the standard time and give comments.

STEPS FOR FINAL SETTING TIME TESTS:
· For determining the final setting time of cement paste, set the 5 mm. diameter needles on the lower end of the rod.

· Now again repeat the above steps for noting the final setting time of cement.
· The final setting time will be noted when the needle if released doesn’t sink visibly and leaves no impression on the surface of the paste.

· Then compare it with the ASTM standard time. The final setting time can be found by the formula:
Final setting time = 90 + 1.2 (initial setting time)

ASTM STANDARD TEMPERATURE:

Room temperature = 200 C to 27.50 C  
Water temperature = 21.60 C to 24.70 C  
OBSERVATIONS FOR CONSISTENCY TEST:

Weight of cement = 300 gram

Amount of water added = 80 ml

Percentage of water added = 26.7%

Room temperature = 230 C
Water temperature = 250 C
PENETRATION = 8 mm
Result:

 “The cement paste is much consistent because the penetration is less 10 mm.”
OBSERVATIONS FOR INITIAL SETTING TIME TEST:

ASTM STANDARDS:

Initial setting time = 49 to 202 minutes

         Penetration   = 25 mm
	S.No
	Time
	Penetration

	1
	08:50
	40 mm

	2
	09:05
	37 mm

	3
	09:20
	24 mm


So initial setting time = 30 minutes

RESULT: “Cement is not according to standard”.

OBSERVATIONS FOR FINAL SETTING TIME TEST:

ASTM STANDARD:

Final setting time = 185 to 312 minutes

          Penetration = No impact

Final setting time = 90 + 1.2 (initial setting time)




  =90 + 1.2 (30)



  =126 minutes
So final setting time is 126 minutes

RESULT:
                         “The cement is not according to the standard”[image: image1.png]
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