
(a) What quantity of heat is required to accomplish the weld? (b) How much heat must be

generated by the welding source? (c) Determine travel speed of welding electrode?

(20marks)

Q3: A/ Briefly answer ten (only) of the following: (l) What is meant by the term faying

surface? (2) What is meant by the term superheat? (3) Why should turbulent flow of molten

metal into the mold be avoided? (4) What are some of the factors that affect the fluidity of a

molten metal during pouring into a mold cavity? (5) what does heat of fusion mean in casting?

(6) ldentifo the three sources of contraction in a metal casting after pouring. (7) What is a

chaplet? (8) What is an autogenous weld? (9) Why is a surfacing weld different from the other

weld types? (10) Define and distinguish the two terms heat transfer factor and melting factor

in welding. ( I I ) What is the unit melting energy in welding, and what are the factors on which

it depends?(12)What iS a chiH in casting?

Q3:B/Sketch and narne the types ofr1llet welds and groove welds.

(10marks)

(10marks)

Q3: C/ Make a simple Sketch of a casting mold, indicating the following terms: flask, cope,

drag, parting line, pouring cup, sprue, runner, riser, mold cavity, core, core print. (lOmarks)
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IVotes; l- Answer all questions
2- Use figurcs and curves whenever it is needed.

Ql: The downsprue leading into the runner of a certain mold has a length:200 mm. The

cross-sectional area at the base of the sprue is 400 mm2. The mold cavity has a shape of a

square plate, each side = 250 mm and thickness : 50 mm. Determine (a) the velocity of the

molten metal flowing through the base of the downsprue, (b) the volume rate of flow, (c) the

time required to fill the mold cavity, (d) if the mold constant = 2 seclmm2 in Chvorinov's rule,

determine solidification time of the casting, (e) determine dimensions of the riser to be used,

so that it will take time 30%o longer than casting to solidifr (assume a cylindrical riser H=D),

(f) determine the mass of aluminum to be used in casting process, assuming that the amount

of aluminum will be I07o more than what is needed to fill mold cavity and riser (ignore

pouring system), (g) Compute the amount of heat that must be added to the metal to heat it to

the pouring temperature (760 "C), starting from a room temperature of 25'C. The properties

of aluminum: density :2.7 !cm3, T- = 660 oC, heat of fusion :390 llg, specific heat = 900 J

Kg-r o6-t in the solid state and 800 J Kg-r oC-r in the liquid state. (35 marks)

Q2: Al A horizontal true centrifugal casting process is used to make aluminum tube sections

with the following dimensions: length: 1.0 m, outside diameter:0.25 m, inside

diameter : 0.2 m, (a) determine the required rotational speed in order to obtain a G-factor of

70, (b) when operating at this speed, what is the centrifugal force per square meter (Pa)

imposed by the molten metal on the inside wall of the mold? (c) What volume of molten metal

must be poured into the mold ts make the casting if solidification shrinkage of (7 %) is to be

considered? (15 marks)

Q2: B/ Two parts of carbon steel (T. = 1760 oC) are welded by a fillet weld using arc welding

process at a voltage : 30 V, current :250 A, fi : 0.9, fz: 0.7, and K: 3.33 x 106 J.mmr.k-2.

If the fillet weld has a cross-sectional area of 50 mm2 and is 300 mm long:

1-



(a) What quantity of heat is required to accomplish the weld? (b) How much heat must be

generated by the welding source? (c) Determine travel speed of welding electrode?

(20marks)

Q3: A/ Briefly answer ten (only) of the following: (l) What is meant by the term faying

surface? (2) What is meant by the term superheat? (3) Why should turbulent flow of molten

metal into the mold be avoided? (4) What are some of the factors that affect the fluidity of a

molten metal during pouring into a mold cavity? (5) What does heat of fusion mean in casting?

(6) Identifr the three sources of contraction in a metal casting after pouring. (7) What is a

chaplet? (8) What is an autogenous weld? (9) Why is a surfacing weld different from the other

weld types? (10) Define and distinguish the two terms heat transfer factor and melting factor

in welding. (11) What is the unit melting energy in welding, and what are the factors on which

it depends? (12) What is a chill in casting?

Q3: B/ Sketch and name the types of fillet welds and groove welds.

(10marks)

(10marks)

Q3: C/ Make a simple Sketch of a casting mold, indicating the following terms: flask, cope,

drag, parting line, pouring cup, sprue, runner, riser, mold cavity, core, core print. (l0marks)
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IVofes; 1- Answer all questions
2- Use figures and curves whenever it is needed.

Ql: The downsprue leading into the runner of a certain mold has a length:200 mm. The

cross-sectional area at the base of the sprue is 400 mm2. The mold cavity has a shape of a

square plate, each side:250 mm and thickness:50 mm. Determine (a) the velocity of the

molten metal flowing through the base of the downsprue, (b) the volume rate of flow, (c) the

time required to fill the mold cavity, (d) if the mold constant:2 sec/mm2 in Chvorinov's rule,

determine solidification time of the casting, (e) determine dimensions of the riserto be used,

so that it will take time 30% longer than casting to solidify (assume a cylindrical riser H:D),
(f) determine the mass of aluminum to be used in casting process, assuming that the amount

of aluminum will be l07o more than what is needed to fill mold cavity and riser (ignore

pouring system), (g) Compute the amount of heat that must be added to the metal to heat it to

the pouring temperature (760'C), starting from a room temperature of 25 oC. The properties

of aluminum: density :2.7 glcm3, T-: 660 oC, heat of fusion :390 Jlg, specific heat : 900 j
Kgl°CJ in thc solid state and 800 J Kg l° c‐

l in thc liquid state. (35 nrarks)

Q2: A/ A horizontal true centrifugal casting process is used to make aluminum tube sections

with the following dimensions: length = 1.0 m, outside diameter = 0.25 m, inside

diameter : 0.2 m, (a) determine the required rotational speed in order to obtain a G-factor of
70, (b) when operating at this speed, what is the centrifugal force per square meter (pa)

imposed by the molten metal on the inside wall of the mold? (c) What volume of molten metal

must be poured intb tne mold to make the casting if solidification shrinkage of (7 o/o) is to be

considered? (15 marks)

Q2: B/ Two parts of carbon steel (T. : 1760 oC) are welded by a fillet weld using arc welding

process at a voltage : 30 V, current : 250 A, fi : 0.9, f2:0.7, and K: 3.33 x 106 J.mm-l.k-2.

If the fillet weld has a cross-sectional area of 50 mm2 and is 300 mm long:


