
THE INDIAN INSTITUTE OF WELDING 

Associate Membership Examination 

Summer Session, July 2023 

Sub: Advanced Welding Technology (AME-206) 

Full Marks: 80                Time: 3 hours 

Pass Marks: 32 
Answer any FIVE Questions 

All Question carry Equal Marks 
Parts of a Question should be answered at ONE PLACE                          

1. a)  State the characteristics of power sources with balance sine wave ac 

and square wave ac with unbalanced wave-forms and their influences 

on GTAW  fusion behavior of aluminium. 

 b) What is K-TIG welding process? How to achieve a keyhole in this 

process? State the advantages, limitations and applications of this 

process.                                                                                      8+8 

 

2. Explain how the peak curreŶt aŶd it’s duratioŶ as ǁell as ďaĐkgrouŶd 
ĐurreŶt aŶd it’s duratioŶ affeĐt pulse spray MIG ǁeldiŶg proĐess? What 
are the three essential criteria that must be satisfied to obtain a stable 

pulsed process? How the welding variables such as wire feed speed, 

welding voltage, rate of current increase and peak current control the 

spatters in pulse MIG welding-EǆplaiŶ. What is ͞syŶergiĐ ĐoŶtrol͟ of 
pulse spray MIG welding?                                                  6+2+6 + 2 

 

3. a) Why is it necessary for real-time process monitoring and control? 

What is ͞proĐess ŵoŶitoriŶg systeŵs͟? DisĐuss ǁith suitaďle eǆaŵples 
the difference between open-loop control and closed-loop control 

systems.                                                                                    2 + 2 +4 

b) What are the basic differences among mechanized, automated and 

robotic welding?  State the advantages, disadvantages and regime of 

applications in each category of welding.                                        2+6 



4. a)What is the difference between twin-wire system and tandem-wire 

system? Discuss tandem SAW with cold wire addition with respect to 

technique of wire addition, wire feed speed and energy input. State the 

advantages of tandem cold wire over twin wire system.          2 +6+2 

b) What is narrow gap submerged arc welding? What problems may 

encounter in this process and how the problems could be minimized? 

                                                                                                                 1 +5 

5. Why hybrid laser-arc welding is sometimes preferred to either the laser 

or the arc in isolation? Explain why the distance between the arc and 

laser sources and laser beam focal position are considered as important 

process parameters. State the benefits derived from backhand and fore 

-hand welding and their applications. Why helium is required in the 

shielding gas for hybrid laser-arc welding -Explain.            4+ 6+ 4 + 2 

 

6. DefiŶe ͞Additive MaŶufaĐturiŶg ;AMͿ͟.  “tate the ŵethods of ǁire arĐ 
additive manufacturing and powder added additive manufacturing and 

their respective advantages and limitations. How is it possible to 

enhance properties with AM that are not attainable by conventional 

manufacturing processes- Explain. State two typical applications of AM.                            

                                                                                                   2+ 8+ 4 +2 

7. Write short notes on (any four) : 4x4 = 16 

a) Strip cladding using submerged arc welding  

b) Principle of cold metal transfer and its applications  

c) Digital power source for arc welding  

d) Flexible Automation  

e) Defects in product formed by AM 



THE INDIAN INSTITUTE OF WELDING 

Associate Membership Examination 

Summer Session, 2023-24  

Economics of Welding and Fabrication (New Syllabus) (AME-106) 

Full Marks: 80        Time: 3 hours 

                     Pass Marks: 32 

Answer any five (5) questions from the followings. 

Parts of a question should be answered at one place 

 

Answer any 5 (Five) questions 5×16=80 

1. a. Explain the concept of “Economies of Scale” with suitable example. Justify the need of enjoying 

economies of scale in a production house. 

b. What does a Production Function represent? What are the probable consequences of changing the 

production function in a production house? 

c. Explain the concepts of the output elasticities of the resources in consequence of a production function? 

Justify with proper examples.                (3+3)+5+5 

 

2. a. What is Demand Forecasting? Explain any method of Forecasting in the world of Industrial 

Engineering with suitable case study. 

b. The following table shows the average sales of shops (in Rs. ’000/day) in various locations of Mumbai 

and the corresponding rent of a shop in the same locality (in Rs. ’000/month). Using trend analysis, 

determine the rent of the shop in three localities where the average sales of shops (in Rs. ’000/day) is 110, 

115, and 120 respectively. 

Average 

sales of 

shops in a 

locality (in 

Rs. 

’000/day) 

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 

Rent of 

the shop 

in the 

locality (in 

Rs. ’000/ 
month) 

5.4 7.1 9.6 10.7 15.3 13.5 15.1 16.7 19.8 21.3 21.2 24.8 35.9 27.2 28.8 30.7 31.6 43.2 35.4 47.9 

3+5+8 

3. a. Represent the concept of Break Even Point graphically. 

b. How can the concept of Break Even Analysis be applied to Facility Location Planning? Justify your 

answer with a suitable case study.         6+10 



4. a. Explain how does the Cost influence the Price and Revenue of any product?  Justify your answer 

with case studies. 

b. Discuss the following types of Costs with suitable examples from Welding and Fabrication jobs: 

i. Sunk Cost 

ii. Opportunity Cost 

iii. Marginal Cost 

iv. Variable Cost                    4+(3×4) 

 

5. a. What is Market? 

b. What are the different types of Market? Explain with suitable example. 

c. Describe the features of market structure that supports Monopoly business. Illustrate your answer with 

example.            4+6+6 

 

6. a. Explain the importance of NPV and IRR in analyzing different investment opportunities of a 

business with suitable example. 

b. Calculate NPV, IRR and B-C Ratio from the following data. Assume rate of interest as 10% per 

annum. 

Year  Cash Flow (Rs.) 

0 (-)5,00,000 

1 50,000 
2 30,000 

3 60,000 

4 (-)3,00,000 

5 80,000                   4+(3×4) 
 

7. a. Explain the objective of pricing. 

b. Explain different pricing strategies of the products associated with Welding and Fabrication.  

4+12 

8. Write short notes on any 2 (two) of the following:            8+8 

a. Inflation and its impacts on production houses. 

b. Influences of technological developments in determination of pricing of a new product. 

c. Risk of a business. 

d. Investment opportunities. 



THE INDIAN INSTITUTE OF WELDING

Associate Membership Examination 

Sub: Materials Science (AME-101) 

Full Marks : 80                                                  Time: 3 hours 

Pass Marks: 32 
Answer any 5 questions. Answer must be brief and to the point. 

Parts of question (a, b, c etc.) should be answered at one place. 

 

1. a. What is ionisation energy? 

b. Describe the difference between atomic mass and atomic weight. 

c. Explain briefly how substances with ionic bonding differ in properties from substances with 

covalent bonding. 

d. The radius of first Bohr orbit of electron in a hydrogen atom is 0.529 A . calculate the radius 

of the second Bohr orbit in a singly ionized helium atom.                                            2+4+6+4 

2. a. What are the Miller indices? How are they determined? 

b. Write a short note on Frenkel defect and Schottky defect in a crystal. 
c. Calculate the atomic packing factor for the BCC structure. 

d. Distinguish between slip and twin mechanism of plastic deformation in metals.         

                                                                                                                                              4+4+4+4        

3. a. What is phase diagram? Explain lever rule. 

       b. What do you understand by solid solution? 

c. Explain the following invariant reactions with reference to a phase diagram (i) eutectic  
   reaction (ii) eutectoid reaction (iii) Peritectic reaction (iv) Peritectoid reaction. 

d. The complete solubility in liquid as well as solid state is possible only for substitutional type of  

     binary alloys. Why?                                                                                                  (2+2)+2+8+2      

                                                                                                                                        

4. a. What is recrystallization? Define recrystallization temperature. Explain the factors affecting  

     recrystallization process. 

b. “Maximum shear stress is observed, if the slip plane is at 45  in a single crystal” – Explain. 

c. What is work hardening? How does it occurs? 

d. What do you mean by “preferred orientation” ? Discuss the effect of preferred orientation upon 

elastic properties.                                                                   4+4+4+4 

                                                                                                                                      

5. a. Explain the role of fatigue fracture behavior of materials? What are the different types of  

    loadings available for fatigue testing? 
      b. State and explain Griffith’s theory of fracture. 

c. A steel bar 12.7 mm diameter breaks with a load of 14 kN.  Its final diameter is 7.87 mm. What  

    is (i) true breaking stress (ii) nominal breaking stress?  

d. Differentiate between Brittle fracture and ductile fracture. 
                                                                                                                         (2+2)+(2+2)+(2+2)+4 

6. a. What do you mean by Engineering plastics? Give examples. 

b. Why is bakelite a thermosetting polymer? Write down the addition polymerization and  
    condensation polymerization. 

c. Write down the characteristic property of a good plasticizer. Give examples of good plasticizer. 

d. How are polymers are classified on the basis of their structure?                                                                                            
                                                                     (2+2)+(1+3)+(2+2)+4 

7. a. Define ceramic and refractoriness. Discuss properties of refractory materials. 

b. What is a glass? Define glass transition temperature.  
c. Which refractory oxide is inert to carbon and carbon monoxide? What are its limitations? 

d. What is the structure of silicon and silicates?                                             (3+3)+(2+2)+(2+2)+2                                                                                      

                                                                                                                                              

8. a. Derive the equation for transverse and shear modulus for composites.  

b. Explain the composition, properties and applications of polyamide resin and phenolic resin.  

c. List the different fabrication methods of polymer matrix composites and explain any one.  
d. Discuss rule of mixture.                                                                                                   6+4+4+2                                               



THE INDIAN INSTITUTE OF WELDING 
Associate Membership Examination 

Summer Session, 2023-24 
Sub : Occupational Health, Safety and Environmental Issues in 

Welding and Related Areas (AME - 205) 
 

Full Marks : 80                Pass Marks : 32              Time : 3 Hours 
 

Answer any 5 questions. 
All questions carry equal marks. (16X5) 

 

1.  What are the different safety hazards in welding? What are the factors on which 
they depend?         8+8 

2.  What are the different health hazards in welding? Discuss how they vary with 
different welding processes.       8+8 

3.  a) What is occupational health? Differentiate between occupational and other 
diseases. Name any two welding related occupational diseases. 2+2+4 

 b) Differentiate between welding gases and fumes, with two examples of each. 
           4+4 

4.  How are backfire and flashbacks caused? How to prevent flashback? What are 
the steps to be taken if flash back occurs?     6+6+4 

5.  Differentiate between hazard and risk. Describe a risk management strategy 
which will help to identify and manage welding health and safety risks at work. 
           4+12 

6.  What is ergonomics? What are the ergonomic factors that require consideration 
when analyzing and designing the welding equipment and environment? 4+ 12 

7.  Name the Indian Standard (IS) Code of Practice for Safety and Health 
Requirements in Electrical and Gas Welding and Cutting Operations? Briefly 
describe its salient features.       4+12 

8.  Write short notes on any 4 of the following: 

a) Phosgene 
b) Respirable particles 
c) Metal fume fever 
d) Arc eye 
e) TWA and STEL 
f)  Material Safety Data Sheet 
g) Hierarchy of control measures 
h) Section 37 of The Factories Act, 1948 

4x4 



THE INDIAN INSTITUTE OF WELDING 

Associate Membership Examination 

Summer Session, July 2023 

Sub: Production Engineering (AME-103) 

Full Marks: 80                  Time: 3 hours 

Pass Marks: 32 
Answer any five 

Parts of a question should be answered at one place 

1. a) Explain with neat sketches different types of patterns used in casting. 

b) Explain briefly different types of furnaces used in casting. 

c) What is directional solidification and what are the ways and means to achieve it? 

                                                                                                                            [6+6+4=16] 

       2.  a) Explain Nitriding process and its applications. 

 b) Differentiate between carburizing and cyaniding processes. 

c) Explain the different coating methods applied for surface modification. 

[5+5+6=16] 

      3.   a) Explain the terms TIME STUDY and MOTION STUDY with suitable examples. 

 b) Explain the various costs associated with inventory and it’s control. 
 c) What do you mean by EOQ? How can it be determined?                             [6+5+5=16]                   

        

     4.   a) Tolerances for a hole and shaft assembly having a nominal size of 50 mm are as 

follows: 

                                        +0.02                                −0.05 

                       Hole = 50 +0.00 mm and shaft = 50 −0.08 mm 

           Determine the following: 

          (i) Maximum and minimum clearances 

          (ii) Tolerances on shaft and hole 

          (iii) Allowance 

          (iv) MML of hole and shaft 

          (v) Type of fit 

 

      b) Discuss about GO and NOT GO gauge with sketch.                                             [10+6=16] 

 

     5.  a) Explain briefly the needs of cutting fluid in machining.                                                

          b) Write a brief note on advanced cutting tool materials.                                                        

          c) Draw and label Merchants circle diagram. State the assumptions made for drawing. 

          d) Explain various taper turning methods that can be performed on a lathe.                                

                                                                                                                                    [4+4+4+4=16] 



    6.   a) With a neat sketch explain the basic Rolling process. What are the different Rolling   

mills? 

          b) Differentiate clearly between drop forging and press forging. 

          c) What is Spring Back effect in sheet metal operations? Differentiate between embossing   

and Coining.                                                                                                                 [6+5+5=16] 

 

      7. a) Explain TIG Welding process. Also state the advantages and limitations of the process. 

          b) Explain any two solid welding processes with suitable figures. 

          c) Differentiate between soldering and brazing. 

          d) Explain three important defects in welding.                                            [5+5+3+3=16] 

                    

       8. Write short notes on any four:                                                                           [4x4=16] 

i) Centrifugal casting 

ii) Twist drill 

iii) Hot working of metals 

iv) Precision Vs Accuracy 

v) Gantt Chart 

vi) Chills and chaplets 

                                                             



THE INDIAN IN“TITUTE OF WELDING  
AssoĐiate Meŵďership EǆaŵiŶaioŶ WiŶter “essioŶ, July ϮϬϮϯ 

 “uď : TesiŶg, IŶspeĐioŶ aŶd Quality AssuraŶĐe ;AME–ϮϬϭͿ  
 

Full Marks : ϴϬ          Tiŵe : ϯ Hours  
Pass Marks : ϯϮ  

 

AŶsǁer aŶy FIVE QuesioŶs All QuesioŶ Đarry EƋual Marks  
Parts of a QuesioŶ should ďe aŶsǁered at ONE PLACE 

   Marks 

ϭ aͿ DesĐriďe ViĐkers, BriŶell aŶd RoĐkǁell HardŶess tesiŶg. If a ϮϱRĐ is the 
hardŶess ŵeasured for a steel ǁeld ŵetal ǁhat ǁould ďe the approǆiŵate 
hardŶess of ǁeld ŵetal iŶ ViĐkers aŶd BriŶell HardŶess sĐales?  

ϴ 

 ďͿ What iŶforŵaioŶ ĐaŶ ǁe derive froŵ ŵeasureŵeŶt of hardŶess of the ǁeld 
ŵetal aŶd HA) ǁith respeĐt to ǁeldaďility of the ŵaterial,  properies aŶd heat 
treatŵeŶt of the joiŶt 

ϰ 

 ĐͿ What are the opioŶs availaďle for iŶ-situ hardŶess ŵeasureŵeŶt iŶ a 
ĐoŵpoŶeŶt? 

What are the appliĐaioŶs of ŵiĐrohardŶess tesiŶg iŶ assessiŶg the properies 
of the ǁeld joiŶts 

Hoǁ hardŶess is related to yield streŶgth of the ŵaterial? 

ϰ 

Ϯ aͿ DraǁiŶg a typiĐal teŶsile test stress- straiŶ Đurve for ĐarďoŶ steel, eǆplaiŶ the 
iŶforŵaioŶ ǁe ĐaŶ get froŵ a teŶsile test. Does the duĐility esiŵated froŵ 
the teŶsile test depeŶd oŶ the speĐiŵeŶ diŵeŶsioŶ? Jusify. 

ϰ 

 ďͿ EǆplaiŶ ǁhy loŶgitudiŶal ;all ǁeld ŵetalͿ  teŶsile test is speĐiied to Ƌualify a 
ǁeldiŶg ĐoŶsuŵaďle aŶd traŶsverse ǁeld joiŶt teŶsioŶ test is speĐiied for 
ǁeldiŶg proĐedure ƋualiiĐaioŶ? 

ϰ 

 ĐͿ Draǁ sĐheŵaiĐ of a staŶdard Charpy V-ŶotĐh iŵpaĐt speĐiŵeŶ eǆtraĐted 
froŵ a ďut ǁeld joiŶt for tesiŶg iŵpaĐt toughŶess of the ǁeld ŵetal. Mark 
diŵeŶsioŶs of the speĐiŵeŶ aŶd the ŶotĐh. IŶdiĐate the ĐorreĐt orieŶtaioŶ of 
the ŶotĐh ǁith respeĐt to ǁeld ŵetal ;ǁhether it is at root, top or side of the 
ǁeldͿ 

ϰ 

 dͿ “hoǁ sĐheŵaiĐally hoǁ iŵpaĐt toughŶess aͿ ĐarďoŶ steel aŶd ďͿ austeŶiiĐ 
staiŶless steel vary ǁith teŵperature. What is duĐile ďritle traŶsiioŶ 
teŵperature aŶd hoǁ it is deterŵiŶed froŵ iŵpaĐt test. Hoǁ iŵpaĐt 
toughŶess for a ǁeld ŵetal is Ŷorŵally speĐiied? 

ϰ 

ϯ aͿ What is Đold ĐraĐkiŶg? What are the ŶeĐessary ĐoŶdiioŶs for a steel ǁeld joiŶt 
to ďe susĐepiďle to Đold ĐraĐkiŶg? Hoǁ to prediĐt susĐepiďility of a ĐarďoŶ 
steel to Đold ĐraĐkiŶg froŵ its ĐoŵposiioŶ? Give oŶe eǆaŵple eaĐh of a self 
restraiŶt test aŶd eǆterŶally restraiŶt test eŵployed to evaluate the 
susĐepiďility of a ǁeld joiŶt to Đold ĐraĐkiŶg. What are opioŶs availaďle to 
preveŶt Đold ĐraĐkiŶg of ĐarďoŶ steel aŶd alloy steel ǁelds? 

ϴ 

  What is hot ĐraĐkiŶg? DifereŶiate ďetǁeeŶ difereŶt forŵs of hot ĐraĐkiŶg: 
aͿ solidiiĐaioŶ ĐraĐkiŶg, ďͿ liƋuaioŶ ĐraĐkiŶg, ĐͿ DuĐility dip ĐraĐkiŶg 

ϰ 

  What is laŵellar teariŶg? WhiĐh joiŶts are ŵore susĐepiďle to this forŵ of 
ĐraĐkiŶg thaŶ others? WhiĐh ŵeĐhaŶiĐal test is ĐoŶduĐted oŶ the ďase ŵetal 
to evaluate its susĐepiďility to laŵellar teariŶg? Hoǁ ŵaterial is graded ďased 
oŶ the results of this test. 

ϰ 

ϰͿ aͿ DesĐriďe steps iŶvolved iŶ dye peŶetraŶt eǆaŵiŶaioŶ. Why DP ĐheĐk is oteŶ 
reĐoŵŵeŶded ater root pass ǁeldiŶg? 

 

ϰ 



 ďͿ What is the priŶĐiple of MagŶeiĐ pariĐle iŶspeĐioŶ? What is its advaŶtage 
over DPI? DifereŶiate ďetǁeeŶ ĐoŶiŶuous aŶd residual ŵethod of 
ŵagŶeisaioŶ 

ϰ 

 ĐͿ Why hydrostaiĐ test is Đalled proof test? Why hydrostaiĐ test is preferred 
over pŶeuŵaiĐ test? 

ϰ 

 dͿ Give short Ŷote oŶ He leak tesiŶg. ϰ 

ϱ  Write short Ŷotes oŶ aͿ ĐoŶsuŵaďle ƋualiiĐaioŶ, ďͿ ǁeldiŶg proĐedure 
ƋualiiĐaioŶ, ĐͿ ǁelder ƋualiiĐaioŶ List doǁŶ the destruĐive aŶd ŶoŶ-
destruĐive tests reƋuired for eaĐh ƋualiiĐaioŶ. What is ŵeaŶt ďy esseŶial, 
ŶoŶ-esseŶial aŶd suppleŵeŶtary esseŶial variaďles iŶ these ƋualiiĐaioŶ 
proĐesses? EǆplaiŶ ǁith eǆaŵples 

ϭϲ 

ϲ aͿ Briely eǆplaiŶ the priŶĐiple of RadiographiĐ iŶspeĐioŶ. What is the difereŶĐe 
ďetǁeeŶ X-ray aŶd gaŵŵa radiography?  

ϰ 

 ďͿ What is ŵeaŶt ďy radiographiĐ seŶsiivity aŶd hoǁ it is eŶsured duriŶg 
iŶspeĐioŶ?  

ϰ 

 ĐͿ Briely eǆplaiŶ the priŶĐiples of ŵiĐrofoĐal radiography aŶd digital 
radiography?  

ϰ 

 dͿ A ǁeld is haviŶg laĐk of side ǁall fusioŶ defeĐt. Froŵ the radiograph of that 
ǁeld hoǁ oŶe ĐaŶ ideŶify this defeĐt? 

ϰ 

7 aͿ Briely eǆplaiŶ the priŶĐiple of ultrasoŶiĐ iŶspeĐioŶ.  ϰ 

 ďͿ DisĐuss the iŵportaŶĐe of refereŶĐe ďloĐk iŶ ultrasoŶiĐ iŶspeĐioŶ. ϰ 

 ĐͿ What is ŵeaŶt ďy A-sĐaŶ, B-“ĐaŶ aŶd C-“ĐaŶ iŶ ultrasoŶiĐ iŶspeĐioŶ ϰ 

 dͿ “ĐheŵaiĐally shoǁ ǁhy aŶgle proďes are preferred for iŶspeĐioŶ of ǁelds? 
WhiĐh type of proďe is ĐhoseŶ to iŶspeĐt ďoŶdiŶg at the iŶterfaĐe of a hard 
faĐed ĐoaiŶg ŵade oŶ austeŶiiĐ staiŶless steel 

ϰ 

ϴ  Write short Ŷotes oŶ aŶy four of the folloǁiŶg ϰǆϰ 

 aͿ Eddy ĐurreŶt tesiŶg  

 ďͿ Loǁ ĐyĐle aŶd high ĐyĐle faigue tests  

 ĐͿ Creep tesiŶg aŶd Đreep Đurve  

 dͿ “iŶgle aŶd douďle saŵpliŶg plaŶ  

 eͿ Quality ĐoŶtrol aŶd Quality assuraŶĐe  

 



THE INDIAN INSTITUTE OF WELDING 

Associate Membership Examination 

Summer Session, July 2023 

Sub: Welding & Allied Processes-I (AME-104) 

Full Marks: 80                Time: 3 hours 

Pass Marks: 32 

Answer question Number 1 and four from the rest. Question number 1 is compulsory. 

1. Answer any Eight 

a) How mechanical (micro-structural) properties are controlled in welding?  2 X 8=16 

b) What is DCSP? What materials are suited for this? 

c)  What are the fluxes in submerged Arc Welding? 

d) What is the main difference between MIG and MAG welding?   

e) What is neutral dot? 

f) What is solid state welding? 

e) What is open circuit voltage? 

g) When High penetration of metal occurs in arc welding? 

h) Write four defects in welding? 

i) Write name of welding with consumable and non-consumable electrodes. 

2.  a) Define welding Process. 2    

 b) Write a short description on brief classification of welding process.     6 

c) Write the combustion chemistry of Oxy-Acetylene gas.      3 

d) Discuss about different Oxy-Acetylene flames and their applications in short.  2+3=5  

 3. Write short notes on   4X4=16 

a) FCAW 

b) Hazard associated with welding power sources 

c) AC and DC in TIG welding 

d) Defects in SMAW welding 

 

4.  a) An arc weld process is made on steel under the following conditions: 

E=20V, I= 200A, V=5mm/s, f1=0.9, f2=0.3, Q=10J/mm3. 

Estimate the cross-sectional area of the weld pass.  4 



b) State the conditions for satisfactory welds.       5 

c) Discuss about solid phase welding.    7 

 

5. a) Discuss the process variables in SAW. 

(b) What are the advantages of SAW?  

(c) Give the disadvantages and applications of SAW.   6+5+5=16 

 

6.  a) what are fluxed core and metal core arc welding?    2+ 2 

b) What are the metal transfer modes GMAW? Explain.    5 

c)  What is effect of shielding gas in GMAW? 3 

d) Write about voltage and current characteristics in GMAW.  4 

 

7. a) Write the advantages and disadvantages of MMAW. 4 

b) Write about the composition of coating materials in Electrode and their functions. 8 

c) Write about AC and DC Arcs. 4 

 

8. a) Write about mechanism of Arc Blow , its effect and remedies to overcome it. 3+2+2 

b) Write about the choice of type of current, polarity, shielding gas and electrodes type 

according to application in TIG welding.  

 

 

 

 

 

 

 

 



THE INDIAN INSTITUTE OF WELDING 

Associate Membership Examination 

Summer Session, 2023-24 

Sub : AME – 203: Welding and Allied Processes – II 

Full Marks : 80  

Pass Marks : 32            Time : 3 Hours  

Answer any five 

Parts of a question should be answered in one place 

1. What is a laser? Why gases are required for the laser welding process? Briefly describe the modes of laser 

welding. State the parameters which control the laser welding.    2+2+7+5 = 16 

2. Write down the principle of electron beam welding. Why EBW process is preferred to perform in a vacuum? 

Briefly describe the beam characteristics of EBW.     6+4+6 = 16 

3. How plasma keyhole welding is performed? Briefly describe the influence of the main control parameters 

on the process performance of plasma keyhole welding. When reverse polarity is used in plasma welding? 

           4+10+2 = 16 

4. What are the differences between TIG and Plasma welding? What is the degree of ionization in forming 

plasma? What is the consequence of arc force in PAW? Write down the significance of plasma and inert gas 

in PAW.           4+2+5+5 = 16 

5. Briefly describe the different welding and allied processes used for joining ceramics.   16 

6. Write about hot gas welding and hot tool welding in connection with polymer joining. 

7. What are those occasions you may choose Friction Stir Welding? Compare the microstructure changes 

between FSW and the fusion welding process. What are the differences between FSW and diffusion 

welding? With a neat sketch describe the principle of USW.    2+4+4+6 = 16 

8. Write short notes on (any four)        4x4 = 16 

a) Electroslag welding 

b) Thermit welding 

c) Thermal spraying 

d) Braze welding 

e) Plasma-transferred arc surfacing 
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Answer any five 

Parts of a question should be answered in one place 

 

1. Show the classification of crystalline defects in a chart. Briefly describe one defect from each 

classification.         8+8 = 16 

2. Write about deoxidation, dephosphorisation and desulphurization with proper chemical 

equations related to Steel Making Processes.     16  

3. Based on the chemical composition classify the steel. Make a table for different types of 

stainless steel with properties and uses. Write down the compositions of various kinds of 

tool steel.         4+12 = 16 

4. Briefly explain how the property of steel is related to the microstructure. Draw the iron-

carbon equilibrium diagram mentioning all salient points.   8+8 = 16  

5. Give short notes on peritectic, eutectoid and eutectic transformation in steel.   16 

6. What is a TTT diagram? How TTT diagram can be experimentally determined for a given 

steel?           4+12 = 16 

7. Write down the properties of the following alloying elements of steel 

a) Manganese, b) Molybdenum, c) Chromium and d) Vanadium  4x4 = 16 

8. Write short notes (any four)       4x4 = 16 

 a) Recrystallisation 

 b) Work hardening 

 c) Strain ageing 

 d) Cold and hot deformation 

 e) Carbon equivalent of steel 
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1. What are those factors that influence the microstructure of cast iron – briefly describe.  

Differentiate between white and grey cast iron.     12+4 = 16 

2. What is season cracking of brasses? What do you mean by zinc equivalent in brasses? Write 

the uses of coinage bronze, gunmetal and phosphorus bronze. Why beryllium and silicon are 

added to copper?        2+4+6+4 = 16 

3. Mentioning composition and properties enumerate briefly about at least 2 types of alloy of 

both aluminium and nickel.      4x4 = 16 

4. Make a table showing the effect of nitrogen, oxygen and hydrogen on steels, austenitic 

stainless steel, aluminium and tungsten during welding. How to protect the weld from the 

chemical reaction of nitrogen, oxygen and hydrogen?   8+8 = 16 

5. Why reheat cracking occurs in the weld zone? What is hydrogen cracking? What are those 

susceptibility tests carried out to detect both of these cracking? What measures should be 

taken to prevent such cracking?      4x4 = 16 

6. What is corrosion? What is understood from Pilling and Bedworth ratio? What are the stages 

of formation and growth of corrosion film? Write down in short the mechanism of wet 

corrosion.         2+2+ 5+7 = 16 

7. a) What is the principle of hardfacing? Name the nominal compositions of three 

industrial hardfacing alloys.      10 

b) How to carry out hardfacing? What are its advantages?  10 

8. a)  What is weldability? Describe Cast Pin Tear Test (CPTT) or Hot Ductility Test. 

 How distortion can be controlled in welding?    2+8+6 = 16 
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         1. a) Why most of the steels are now  produced by continuous casting  route  

 ƌatheƌ thaŶ iŶgot ƌoute? What is ŵeaŶ ďǇ ͞ƋualitǇ steel͟? Hoǁ it ĐaŶ ďe  
 produced? 

  b) Draw a complete isothermal transformation/TTT diagram for a eutectoid  

 steel. Assume austenized specimens are carried to room temperature. By  

 using the TTT diagram show the time-temperature path in order to obtain  

 100% peralite, 100%bainite, 50% bainite and 50% martensite  and   

 martensite and austenite. Among the microstructures of pearlite, bainite  

 and martensite, which one provides highest strength –explain why?                        

            4 + 12 

2. a) What is ŵeaŶt ďǇ ͞haƌdeŶaďilitǇ of steel͟? WhǇ additioŶ of ŵost alloǇiŶg 
elements in steel increases hardenability-explain. Increasing hardenability 

of the steel is desirable or not- Explain with example for both cases.  

b) How Fe-C diagram is modified with the addition of Mn (say about 1.2% 

Mn) in low carbon steel? Draw the microstructures of the low carbon steel 

and Mn added low carbon steel.                                             8+8        

                                                                                                                                               

3. a) Draw a typical thermal cycle developed in Gas Metal Arc welding 

process. How the thermal cycle is affected by heat input, preheat 

temperature and plate thickness of steel. How the thermal cycle is being 

represented as per IIW?  

         b)  Discuss the factors controlling the microstructures of a weld and HAZ for 

 a given steel and a given process (say GMAW). Explain how interpass 



 temperature controls the microstructure  and properties of low alloy steel  

 weld metal in multi-pass welding?                                              6+ 10 

  4. a) What is ͞ĐaƌďoŶ eƋuiǀaleŶt͟? EǆplaiŶ ǁhǇ it is iŵpoƌtaŶt to the  
 fabricators?  

b) Discuss the relation between weldability and hardenability of steels?  

c) Explain why only hydrogen , neither oxygen nor nitrogen, is mostly 

 responsible for cracking in steel welded joints. State the four factors 

 simultaneously present towards hydrogen induced cracking in steel 

 weldments. 

d) Discuss the purposes of post weld heat treatment (PWHT) with 

examples?   

                                                                                                           4+ 4 +4+4 = 16                     

    5. Write short notes on:                                                                      4x4= 16 

a) Solidification of weld fusion zone  

b)Generation of residual stresses in the welds  

c) Reheat Cracking in alloyed steel  

d) Weldability of steels for high temperature applications  

6. a) Explain why HSLA steels ( often called micro alloyed steels)are 

 provided higher strengths than those of carbon steels. Although weldability 

 of most HSLA steels is similar to that of mild steel, better HAZ properties 

 are observed in HSLA steels than mild steel-explain. 

b) Why carbon content is restricted  < 0.25% in Q&T steels ? Too high a 

 preheat or interpass temperature is undesirable during welding of this 

 steel-explain.                                       

c) How solidification cracking can be avoided in carbon steel containing  > 

 1.0% C ?. 



d)  Discuss different types of   electrodes used in welding cast irons and  

 their consequences.                                                                             6+4+2+4 

7. a) Explain Why and how  austenitic stainless steels(ASS) are stabilized ?  

 The stabilized ASS can also be susceptible to intergranular corrosion attack.  

 Explain the cause and remedies of such attack.  

b) How does Schaeffler  diagram become important to the fabricators?  

 Explain how the diagram could be used? Give the steps in details.                                             

Đ) What is ͞PREN͟?                                                                                  8+6+2 

8. a) How the martensitic stainless steels(MSS) are classified? .  When do  

 you select MSS? Explain how filler wires are being selected for welding  

 MSS . Explain how do you select preheat, interpass temperature and post  

 weld heat treatment(PWHT) of high carbon MSS.  

b) Welding of duplex stainless steels is more critical than either austenitic  

 or ferritic stainless steels-Explain.                                                                  12+ 4 
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  Marks 

ϭ aͿ Both Al-alloys aŶd staiŶless steels have oǆide ilŵs oŶ the surfaĐe that 
give eǆĐelleŶt ĐorrosioŶ resistaŶĐe. Hoǁever, oǆide ilŵs preseŶt iŶ Al-
alloys adversely afeĐt the ǁeldaďility of these alloys, ǁhile this is Ŷot 
true iŶ the Đase of staiŶless steel. EǆplaiŶ 

ďͿ What is doŶe to overĐoŵe this iŶ the ǁeldiŶg of Al-alloys usiŶg GTAW 
proĐess? 

ĐͿ What are the ŵajor alloyiŶg eleŵeŶts iŶ Ϯǆǆǆ, ϱǆǆǆǆ, ϲǆǆǆǆ aŶd 7ǆǆǆ 
series of Al alloys 

dͿ EǆplaiŶ the possiďle reasoŶs for ǁide aĐĐeptaďility of friĐioŶ sir 
ǁeldiŶg for ǁeldiŶg of difereŶt type of Al alloys – ďoth heat treataďle 
aŶd ŶoŶ-heat treataďle. 
 

ϰǆϰ 

Ϯ aͿ Hoǁ the groove desigŶ for ďut ǁeldiŶg of Ni ďase alloys should ďe 
difereŶt froŵ that of steel or staiŶless steel ǁeldiŶg? Why? 

ďͿ Briely eǆplaiŶ the issue of hot ĐraĐkiŶg iŶ ǁeldiŶg of Ni ďase alloys? 

ĐͿ Why Ni ďase ǁeldiŶg ĐoŶsuŵaďles are oteŶ ĐhoseŶ for dissiŵilar 
ǁeldiŶg appliĐaioŶs iŶvolviŶg steels aŶd staiŶless steels? 

dͿ WhiĐh type of ĐraĐkiŶg/ǁeld defeĐt are likely to ďe forŵed duriŶg 
ǁeldiŶg of the folloǁiŶg Ni ďase alloys: aͿ MoŶel ;Ni-Cu alloyͿ, ďͿ Alloy 
ϲϬϬ ;Ni-Cr-Fe alloyͿ, ĐͿ IŶĐoŶel X-7ϱϬ ;Ni-Cr-Mo-Ti-Nď-AlͿ AlloyͿ aŶd dͿ 
IŶĐoŶel 7ϭϴ ;Ni-Cr-Mo-Nď-Ti-AlͿalloy 

 

ϰǆϰ 

ϯ aͿ What are the favouraďle physiĐal, ĐheŵiĐal aŶd ŵeĐhaŶiĐal properies 
of Ti aŶd its alloys ǁhiĐh ŵake theŵ ideal ĐhoiĐe for very speĐiiĐ 
appliĐaioŶs iŶ aerospaĐe, Ŷaval, ĐheŵiĐal aŶd ďio ŵediĐal eŶgiŶeeriŶg 
;prostheiĐ ŵaterialͿ appliĐaioŶs? 

ďͿ Why ǁeldiŶg iŶ aŶ iŶert atŵosphere or use of trailiŶg shield is 
reĐoŵŵeŶded for GTA WeldiŶg of Ti aŶd its alloys? Why “MAW aŶd 
“AW proĐesses are Ŷot ďeiŶg used for ǁeldiŶg Ti alloys? Why EB 
ǁeldiŶg is preferred ĐhoiĐe for ǁeldiŶg Ti alloys? 

ĐͿ Briely desĐriďe the efeĐts of oǆygeŶ aŶd hydrogeŶ ĐoŶtaŵiŶaioŶ iŶ 
ǁeldiŶg of Ti aŶd Ti-alloys 

dͿ DesĐriďe hoǁ Ti Đladded steel plates are produĐed. What are the 
opioŶs availaďle for joiŶiŶg tuďes/pipes ǁith austeŶiiĐ staiŶless steel 
tuďe/pipes. EǆplaiŶ the ĐoŶĐerŶs 

 

ϰǆϰ 

ϰ aͿ Briely desĐriďe the physiĐal, ĐheŵiĐal aŶd ŵeĐhaŶiĐal properies of the 
ďase ŵaterials aŶd ĐoŶsuŵaďles to ďe ĐoŶsidered iŶ dissiŵilar 
ŵaterials ǁeldiŶg 

ϰǆϮ+ϴ 



ďͿ What ĐoŶsuŵaďle ǁould ďe ĐhoseŶ for ǁeldiŶg of ĐarďoŶ steel to 
austeŶiiĐ staiŶless steel for rooŵ teŵperature appliĐaioŶs? Jusify 
your aŶsǁer ǁith the help of WRC ϵϮ diagraŵ. 

ĐͿ What is ŵeaŶt ďy ďuteriŶg iŶ dissiŵilar ǁeldiŶg. It is reƋuired to ǁeld 
Cr-Mo steel pipe to austeŶiiĐ staiŶless steel pipes for high teŵperature 
serviĐe. EǆplaiŶ the proĐedure iŶvolved eǆeĐuiŶg this joiŶt. Please Ŷote 
Cr-Mo has to ďe ŵaŶdatorily post ǁeld heat treated ǁhile Ŷo post ǁeld 
heat treatŵeŶt is reĐoŵŵeŶded for austeŶiiĐ staiŶless steel. 
 

ϱ aͿ Hoǁ the physiĐal properies of Đopper aŶd preseŶĐe of oǆygeŶ iŶ Cu 
afeĐt its ǁeldaďility?  

ďͿ Write ďrief Ŷotes oŶ ǁeldaďility of difereŶt BroŶzes aŶd Brass alloys 

ĐͿ DisĐuss the therŵite ǁeldiŶg of Cu. What is the appliĐaioŶ? 

dͿ Write a ďrief Ŷote oŶ ǁeldiŶg of Mg aŶd its alloys 

 

ϰǆϰ 

ϲ aͿ DesĐriďe the difereŶĐe ďetǁeeŶ surfaĐiŶg aŶd dissiŵilar ǁeldiŶg. 
What is ŵeaŶt ďy diluioŶ? Hoǁ it is esiŵated? What is the purpose 
of ďufer layer iŶ surfaĐiŶg? 

ďͿ What are the difereŶt ǁeldiŶg proĐesses availaďle for surfaĐiŶg? 
WhiĐh proĐess give ŵiŶiŵuŵ diluioŶ? What are the produĐt forŵs iŶ 
ǁhiĐh ĐoŶsuŵaďles are availaďle for surfaĐiŶg? 

ĐͿ Briely desĐriďe the ŵetallurgiĐal, ŵeĐhaŶiĐal, NDT tests Đarried out to 
Ƌualify the ĐoaiŶg prepared ďy surfaĐiŶg.  

dͿ DesĐriďe a ǁeldiŶg proĐedure for aͿ tǁo ĐarďoŶ steel plates surfaĐed 
ǁith austeŶiiĐ staiŶless steel, ďͿ Tǁo Ti-Đladded ĐarďoŶ steel plates 

 

ϰǆϰ 

7 aͿ What is ŵeaŶt ďy hardfaĐiŶg? Hoǁ it is difereŶt froŵ surfaĐiŶg?   
ďͿ What are the proĐesses availaďle for hardfaĐiŶg? List doǁŶ the produĐt 

forŵs availaďle for hardfaĐiŶg ĐoŶsuŵaďles aŶd ǁhiĐh ǁeldiŶg 
proĐesses are ǁidely used for surfaĐiŶg? 

ĐͿ Give the ŵajor use of the folloǁiŶg hardfaĐiŶg alloys aͿ High MŶ 
austeŶiiĐ steels ;Hadield steelͿ, ďͿ AI“I ϰϭϬ steel, ĐͿ Đhroŵiuŵ Đarďide 
ǁith Ni-Cr ďiŶder,dͿ Coďalt ďased hardfaĐiŶg alloys ;“tellitesͿ 

dͿ What is ǁear plate? Hoǁ it is ŵaŶufaĐtured? DesĐriďe the situaioŶ aͿ 
iŶ ǁhiĐh ĐraĐks are Ŷot alloǁed iŶ hardfaĐed ĐoaiŶgs, ďͿ ĐraĐks are 
perŵited iŶ hardfaĐed ĐoaiŶg 

 

ϰǆϰ 

ϴ aͿ DesĐriďe hoǁ repairiŶg a ĐraĐk oďserved iŶ a serviĐe eǆposed 
ĐoŵpoŶeŶt is difereŶt froŵ a repairiŶg aŶ uŶaĐĐeptaďle defeĐt 
deteĐted duriŶg iŶspeĐioŶ of a Ŷeǁly faďriĐated ĐoŵpoŶeŶt. 

ďͿ What are proĐedures availaďle for repair of a ĐoŵpoŶeŶt ďy ǁeldiŶg 
ǁheŶ there is reƋuireŵeŶt of PWHT ater ǁeldiŶg; ďut PWHT is Ŷot 
possiďle ater repair. 

ĐͿ Why highly alloyed austeŶiiĐ staiŶless steel aŶd Ni ďase ĐoŶsuŵaďles 
are preferred for ŵaiŶteŶaŶĐe ǁeldiŶg, espeĐially ǁheŶ iŶforŵaioŶ oŶ 
pareŶt ŵaterials is uŶkŶoǁŶ? 

dͿ DesĐriďe the steps iŶvolved iŶ takiŶg up a repair of a ĐraĐk ďy ǁeldiŶg 
for a ĐriiĐal ĐoŵpoŶeŶt that ǁas iŶ serviĐe for soŵe iŵe. 

ϰXϰ 
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(Answer any five questions) 

1.(a) Explain with examples how residual stresses are affected by the  following 

factors :  

i) Physical properties of the base metals  

ii) Phase transformation of weld metal during welding  

iii) Preheating of the base metals  

  (b) State the effects of residual stresses under the following conditions:  

                            i) The level of applied stress on the welded joints increases.  

                            ii) The welded structures under applied stresses beyond yielding. 

iv)  The welded structures under fatigue type of loading.  

  (c) Contrast mechanical vs thermal stress relief treatment of welded  

 structure to relieve residual stresses.                                 6+4+6 

2.a) How do you select the type of welded joint for a given application? State with 

reasons the applications (loading conditions)of the following types of joints : 

i) Single fillet welded joint 

ii) Double fillet welded joint  

iii) Combined groove and fillet joint  

b) Draw with a neat sketch single fillet weld joint showing leg lengths,     throat 

thickness, penetration, convexity and concavity. A fillet weld of 20  mm leg is 

made with an electrode that deposits weld metals of 50 MPa  minimum tensile 



strength. Find out the allowable load per unit length of fillet weld  for longitudinal 

and transverse loading.                                                                     6+4+6 

3. a) State the loading and environmental conditions of the welded structures 

used in :         i) Shafts, Propellers and Bridges  

                        ii) Civil engineering construction  

                         iii)Off-shore and chemical engineering plants  

                         iv)Boilers  and Superheaters  

In addition to loading and environmental conditions, what are the two important 

considerations to be taken into account in the design of the joints-Explain  

b) A disc is welded to a shaft of diameter 100 mm which is transmitting a torque 

105 Kg-cm. There is a bearing of 200 mm from the disc which exerts a force of 

3000Kg.  Leg size of the weld is 12 mm. Calculate the bending stress and vertical 

shear stress at the bearing.                                                   4+4+8 

4. a) What do you mean by the terŵ ͞FitŶess-for-Purpose͟? “tate the sĐope, 
application and limitation of such approach.  

b) How the fracture mechanics based designed approach differs from 

conventional designed approach-Explain.  

c) Consider high strength steel has been welded by fillet joint and the leg size is 

20mm. The available NDT technique is able to detect defect of length 1 mm .If the 

fracture toughness of the weld is 105 MPa m 1/2, find out the safe allowable load 

considering factor of safety as 1.5.                                         6+4+6   

5. Write short notes ( any four):  4X4 = 16 

a) Pressure vessel cladding  

b) Distortion control in design  

c) Failure criteria of tubular structure  



d) Design based on hot spot stress  

e) Welding Procedure for Pipe joning 

6. a) Design  a  welded build-up column so that there is no problem in transferring 

tensile forces from the beam flange through the column. What precautions 

should be taken for very large column sections? What are the general 

requirements for the welds holding the plates of the columns together?  

b) Two channels, each 150x50x12mm are welded so as to form (i) an I-type of 

section and (ii) a box section. Find out the torsional resistance of flanges and web 

( assume beta = 0.299). If the applied torque = 1000 Kg-mm, length of the beam 

=2500mm and shear modulus= 104 Kg/sqmm, compare the angular twist 

between box type and I-type construction.                            8+ 8   

7. aͿ What is ŵeaŶ ďy ͞WeldiŶg “yŵďol͟? What are the advaŶtages of syŵďols? 
Show the ISO and AWS reference lines and arrow lines. Draw the weld symbol 

for(i)a double fillet weld and (ii) an un-equal leg length of fillet weld as per ISO 

and AWS.  

ďͿ What is ͞stress ĐoŶĐeŶtratioŶ faĐtor ;“CFͿ͟? What are the sourĐes of stress 
concentration in a welded joint and welded structure? How the SCF is affected by 

toe angle, leg length and plate thickness in load and non-load carrying cruciform 

joints?                                                                                              10+6 

 

  


