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1. a)
What are the advantages, limitations and applications of metal casting processes?

    b)
What are the principal ingredients of moulding sands?

    c)
Define a casting.

    d)
How the clay content of moulding sand is determined?
    e)
What is the function of water in moulding sand?

2. a)
What is Skin dried moulding?
b)
With a neat sketch describe the operation of a jolt-squeeze moulding machine, used for match plate moulding.  Indicate all the parts on the diagram.

c)
Make neat sketches of the following cores and indicate the important features on them:  (i) Cover core
 (ii) Wing core.  Also mention their usefulness.
3. a)
List out various casting defects and indicate the possible causes and suitable remedies for each of the defects.  Answers may be substantiated with relevant sketches.

    b)
In sand castings, apart from the stress concentration, is there any reason for rounding of the corners?  Explain with sketches.

4. a)
With a neat sketch describe the working of a hot chamber die-casting machine.  Indicate important features on the diagram.  Mention the applications of this process.

    b)
Make neat sketches of the following gates and mention the use of each gate.

(i) Whirl gate
(ii) Parting gate   (iii) Horn gate.

5. a)
Describe with neat sketches the various types of joints made in welding.  Show the important items and also write the terminology of the joints on the diagrams.

    b)
Describe the types of flames obtained in an oxy-acetylene gas welding process giving the applications of each type of flame.

    c)
What is arc blow?

6. a)
Describe with a neat diagram TIG welding process.  Give its applications and advantages.
    b)
With a neat diagram describe laser welding system.  Indicate all important items on the sketch.  Give the applications of the process.
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7. a)
(i) Show the sketch of a resistance spot welding equipment and indicate all important items on it. 

(ii)  How is the size of a resistance spot  weld determined?

    b)
Describe how the following tests are conducted to detect flaws in weldments.


(i)  Magnetic particle testing and


(ii) Liquid penetrant testing.

8. a)
What is the difference between hot compression moulding and transfer moulding (in case of plastics)?  For what type of work these are used?

    b)
Why are secondary and finishing operations performed on powder metallurgy parts?

     c)
What are the advantages and limitations of powder metallurgy?
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1. a)
Name at least four additives that are normally mixed with moulding sands.  Write the function (purpose) of each one of them.

    b)
What is a facing sand?

    c)
Name five pattern materials. Which one of these is used in majority of sand castings as pattern material?

    d)
Explain the method of determining the moisture content in a moulding sand.

    e)
What is a master pattern?

2. a)
What is the main advantage of  diaphragm squeezing?

    b)
Explain with a neat labeled sketch the working of a blind riser?  What are the inherent advantages and disadvantages of a blind riser?  

    c)
What are sand slingers?  How do they work?

    d)
Calculate the optimum pouring time for a casting whose mass is 20 kg.  The material of the casting is steel.

3. a)
Describe the operation of a cupola with a neat sketch for producing cast Iron Indicate various zones and other important features on the diagram.  Write the reactions (chemical reactions) that take place in these zones.

    b)
How a cupola is specified?
4. a)
Describe, with proper sketches, step by step procedure of the shell moulding process.  What are the advantages, limitations and applications of this process?

    b)
Write the name of the casting process best suited for making the following items:


(i) Pawls and claws for movie cameras.
(ii) Hollow cast iron pipes


(iii) Pulleys




(iv) Zinc alloys


(v) Aluminium products and 


(vi) Zip fasteners.

5. a)
Show a typical butt Joint (welded joint) and indicate the following on it correctly.


(i) Root face
(ii) Root opening   (iii) Weld face   (iv)  Penetration.

    b)
Represent schematically an A.C. arc-welding set-up.  Indicate the major items on it.

    c)
What is the fundamental difference between gas welding and arc welding?

    d)
Describe with appropriate sketches the thermit welding process.  What are the specific advantages and applications of thermit welding?
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6. a)
Write two differences between TIG and MIG welding processes.

    b)
(i)  With neat sketches, describe friction welding procedure.


(ii) What shapes are adaptable to friction welding?

    c)
Make a neat sketch of laser welding system and indicate on it all major parts (items).

    d)
Write two major advantages of  laser welding.

7. a)
(i) What is the difference between cold cracking and hot cracking of weldments?

    
(ii) Give proper reasons why cold cracking occur and suggest remedial measures.

    b)
Describe with a neat labelled diagram how a pulse echo ultrasonic system detects flows in a weldment.   What is the range of frequency used?

8. a)
Write the step by step procedure of producing sintered, cemented carbides (tool material).
    b)
Describe with neat diagrams the blow moulding process for making plastic beverage bottles.  Indicate major parts on diagrams.
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1. a)
What are different pattern allowances?  Explain briefly why and how they are adapted while making patterns, taking some typical examples.

    b)
What is the difference between green sand mould and dry sand mould?

    c)
What is the purpose of a core?

    d)
What are the principal constituents of foundry Sand?

    e)
How are the two halves of a split pattern aligned?

2. a)
Describe the working of a jolt-squeeze moulding machine with a sketch.

    b)
Describe how the tests are conducted in a sand testing laboratory to determine the following:
(i) Moisture content and (ii) Clay content.

3. a)
What are crucible furnaces?  Where are they preferred and why?

    b)
Draw a schematic diagram of a hot chamber die casting machine and show all the salient features and important items on it.  (Description is not necessary).

    c)
Why is aluminium preferred to be done by cold chamber die casting than hot chamber die casting?

    d)
What is Malleable Iron?

    e)
Give the composition of two die materials used in die casting?

4. a)
Design the ingate dimensions for pouring a 15 kg casting in 10 secs, with the runner having a cross section area of 625 sq. mm, and the two ingates of 25 mm width each.  Assume suitable data if needed and also make some appropriate assumptions, if required.

    b)
State and discuss the functions of a riser?

    c)
Explain the use of Caine’s risering curve to estimate riser dimensions.  How does it differ from NRL curve?  What are the merits and demerits associated in adapting the above two rules.

    d)
What are Chills?

5. a)
What is the electron theory of the arc column?

    b)
Write the names of three electrode coating elements and mention the          purpose/ function of each one.

    c)
Show by a schematic sketch a resistance welding set-up labeling the important features.

    d)
What is a nugget?

    e)
What is arc blow?  (in arc welding process).

    f)
What is the magnitude of voltage employed in resistance welding?
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6. a)
(i) Draw schematic diagrams of TIG welding and MIG welding set-ups.

    
(ii)  Indicate all important features on the diagrams.
 
(iii) Write the names of the two inert gases employed in TIG and MIG welding processes.


(iv) Write two differences between TIG and MIG welding processes.

b) What is brazing?

c) What is soldering?

7. a)
Write the full form of the following:


(i) AWS
(ii) DCEN
(iii)  OFGW
(iv) RSW   (v) FRW
(vi) SMAW.

    b)
(i) Give the meaning of the welding defect: “Distortion”.


(ii) What are the causes for its occurrence?

(iii) What are the remedial measures to be adapted in order to reduce/prevent distortion in welding.

c)
Describe magnetic particle testing method of locating flaws, defects, cracks etc. in weldments.

8. a)
Describe with a neat sketch injection moulding (of plastics) method.  What are the advantages, limitations and applications of this method?
    b)
Outline briefly various applications of powder metallurgy.

    c)
Why are secondary and finishing operations performed on parts made by powder metallurgy?
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1.a)
Make neat sketches of the following patterns and mention the usefulness of each one of them:

(i) Sweep pattern
(ii) Match plate pattern
(iii) Gated pattern.

   b)
What are the properties that are generally required in moulding sand? Explain the importance of these properties briefly.

2.a)
What are the core prints? 

   b)
What are chaplets?

   c)
Distinguish between core-flowing machine and core shooting machine.

   d)
Explain, how you will use a sieve haker for determining the grain fineness of a foundary sand. What is AFS grain fineness number?

3.a)
Make a neat cross-sectional sketch of a cupola and indicate various zones on it and describe how the charging is done.

   b)
What is the difference between the solidification of pure metals and metal alloys?

4.a)
Step by step, describe the complete procedure of investment casting with appropriate sketches. Give a few applications of this process.

   b)
Describe the process of centrifuging with a sketch. Give applications of this process. 

5.a)
What are the functions of coatings on electrodes? Name a few coating elements and mention the function / purpose against each one of them.

   b)
Describe the back hand and fore hand techniques of gas welding and their relative characteristics. (Sketches are a must) Also mention their applications.

c)
Explain the principle of resistance welding. How it is different from other welding processes? Make a sketch of the resistance welding set-up and show the main items on it.

6.a)
(i)
Make a diagram showing all the items of a MIG welding set-up.


(ii)
Write the advantages and disadvantages of MIG welding process.

 
(iii)
Give a few applications of the MIG welding process.

   b)
(i)
What is the principle of “explosive welding”?


(ii)
Write two major advantages of explosive welding.


(iii)
Give two applications of the explosive welding.

   c)
What is called puddling?
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7.a)
Write the major difference between Brazing and soldering.

   b)
Name two famous inert gases employed in welding processes.

   c)
What are the full forms of the following:


(i) BMAW
(ii) CAW

(iii) GTAW and    (iv) PAW.

d)
Write four welding defects, supported by relevant sketches and also mention their causes and suitable remedial measures. 

e)
Name at least four NDT methods to detect flaws in weldments.

8.a)
Describe with neat sketches the sequence of operations in transfer moulding for a typical product made of thermosetting plastics. (Sketches are essential).

   b)
(i)
What is meant by compaction of metal powders?


(ii)
What is the purpose of compaction?

(iii)
Describe with good diagrams the procedure for obtaining a bushing by compaction of metal powders (Diagrams are essential).
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