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Calculators: YES

Class instructors sections T and X: Drs. I. Stiharu and M. Packirisamy

Instructions: Answer the multiple choice type questions on the first page of the first answer sheet by darkening the correct answer on the corresponding line indicated by the number of the question. Select the most appropriate answer. For an example, if a question would ask: “What is the benefit of hardening the surface of the tool?” and it would offer option answers as: a) Higher cutting speed b) Extended life of the tool, c) Reduce thermal effect on the tool or d) Lower lifespan cost of the cutting tool. You should select b) as your answer because d) is a consequence of the extended life of the tool.

The objective answer questions will be solved in your answer book and only the final requested answers will be written in the separate answer tables. No answer in the answer circle will receive zero marks. Make sure that your name is written on the exam book and the answer sheets.  You must do the calculation in your exam book itself.

At the end of the exam, gather the question book and the answer sheets in the answer book and submit them all. Please, do not forget to sign out.
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1) Manufacturing of an automobile part involves the following processes that are not arranged in sequence:

1. Drilling

2. Boring

3. Honing

4. Superpolishing.

What is the appropriate sequence of operations that should be followed to finish the product?

A) 1-2-3-4

B)1-2-4-3

C)2-1-3-4

D)1-3-2-4

Ans: A

2).  Identify the type of machining process depicted in the following figure. 


[image: image2.png]



A)Forging
B) Deep Hole Grinding
C) Lapping
D) Ejector Drilling

Ans: D 

3) Assume you are made in-charge of the production shop that has the following machines. What is the machine you would select to manufacture the 20 numbers of blade root (fir-tree, as shown below) from the bar-stock.  (Note: blade root demands the tolerance of +/- 0.04mm and average roughness value Ra 0.8)
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A) broaching, B) honing,  C) lathe, D) form grinding.

Ans: D

4) Estimate the automatic feed rate in mm/min for  the following machining process depicted in the following figure. 
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Data: Diameter of the wheel B is 200mm, Diameter of the wheel C is 50mm, rpm of the wheel B is 2000rpm, rpm of the wheel C is 10rpm. The wheel C is tilted by 10degrees with reference to wheel B.  Formula for axial feed  is Dia*N*sin()

A)69.4593 m/min   
B)347mm/min

C)17.365m/min
D)86.82mm/min

5) The following maching operation is
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A) Punching

B) reaming
C) Drilling
D)Blanking

6) Identify the following equipment.
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A. Boring Bar

B)Long Ejector Drill
C) Ram for extrusion 
D)Stud type reamer
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7) Identify the type of operation shown below:

A) Roll forming  B) Outside turning  C) Irregular grinding D) Hot Roll Forging.

8) Identify the casting method shown in the following figure to make around 20 numbers of casting. The max size of the casting is around 500mm.

[image: image26.png]FIGURE 23.22 Adjusting boring bar, using the offset-radius principle.




A) Sand casting with single pattern
B)Shell molding 
C) Full Mold Process


D)Split Pattern casting

9) What is the most propable sequence of grain growth during solidification process in casting?

A) Columnar-equiaxed-fine
B) Fine-equiaxed-columnar C)Fine-columnar-equiaxed 

D)Columnar-fine-equiaxed

10) Which the most critical factor in determining the size of the grain during solidification?

A) Rate of cooling
B)melting temperature
C) Pattern design
D)gate design

11) The bored internal diameters are finished with the following process:

A) Lapping
B)Honing
C)Internal turning
D)Reaming

12) The following cylindrical component with shaped tapering is turned in lathe. Which of the following technique will be most suitable?
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formed. (Courtesy of Forging Industry Association,
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A) Taper attachment  
B) offset method
C)combined feed method
D)none of the above

13) Arrange the following cutting tool materials from the worst to the best in terms of their wear resistance.

A) Ceramics

B) Coated HSS

C) Diamond

D) HSS 

E) Carbon and Low/medium alloy steels

a)  E-D-A-B-C  
b) E-B-D-A-C

c) E-D-B-A-C

d) D-E-B-A-C


14. A schematic of the roughing section a pull broach in cutting is shown in the figure below. Identify the circled parameter. 
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A) Negative rake angle
B)Positive rake angle

C)Negative clearance angle

D)Positive clearance angle

15 Assume the broach is passed twice to machine a hole. Estimate the total depth of cut (DOC) machined after two number of broach strokes. The broach has RPT of 0.4mm/tooth and 8 number of teeth.

A) 6.4mm

B)1.6


C) 12.8

D)3.2

16) Select the most appropriate choice of variables:

Taylor’s model predicts the relationship between

A) Tool life and Chip velocity at constant wear 

B) Tool life and Cutting velocity at constant wear 

C)  shear Velocity and thickness ratio for different wear 

D) Cutting force and tool life for different wear

17) In a finishing orthogonal metal cutting operation with 0o back rake angle the shear velocity is twice of the chip velocity.  What would be ratio of cutting speed to chip velocity?

A)0.577  
B)0.866  
C)1.154  
D)1.732   

18) Which of the following component is essential for thread cutting in lathe?

A)  Feed Rod   
B) Threaded collet  
C) Quill Shaft with offset  
D) lead-screw

19) Select the most suitable match  with Rake angle –60o to +45o  

A) Multipoint Turning
B)Grinding

C)Split drilling


D) reciprocating shaping

20) Select the appropriate grinding wheel, out of the following choices, for machining brass stone which is a soft  material and mention the reason for it.

A) SiC wheel with 600 grade 

B) Al2O3 wheel with 600 grade

C) Al2O3 wheel with 30 grade

D) SiC wheel with 30 grade

21) If a hot rolling process is conceived to create parts with perfect isotropic mechanical properties, how the temperature immediately after rolling should be? Checkmark the answer that you think that is appropriate

A) Below the crystallization temperature by about 50C.


B) Above the crystallization temperature by about 50C.


C) Aim precisely the crystallization temperature.

D) Aim temperature just below melting point.



22)Identify the following process.
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A) Turning
B)Roll forging

C) Shear forming 
D)Taper grinding

23) Identify the part that will not be useful in drilling a hole of 1” through a rectangular slab (6”x4”x1”) in lathe machine.

A: 
1.   Tail-Stock Assembly 


2.  Four-Jaw chuck

3.  three jaw chuck

4. Quill shaft

24) Identify a  part that will be needed for turning outside diameter of a shaft held “in-between” the two centers in a lathe machine

A:  
1.   Dog plate

2. Collette 

3. Indexing head

4. Mandrel

25)Assume that you have performed a process capability (PC) study and ended up with a process capability index 
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 and a mismatch value D which is close to zero. Find the standard deviation of the process if the upper and lower specification limits are 40.5 mm and 40.05 mm, respectively.

A) 0.0938
B)0.0234
C)0.0469
D)0.1876
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26) Assume that you are in-charge of  a production shop and decided to machine the following cylindrical component in  a single machine setting using a lathe. Choose a suitable support equipment ( attachment or accessory) to carry out the machining in lathe and sketch the arrangement or set up using the same figure below:
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A) centering chuck
B)plain mandrel
C)lead screw

D)collett

27) When the work material AISI 1100 is machined with the cutting speed of 300m/min the tool life for 3mm wear is 180 minutes. Find out the tool life for the same wear if the cutting speed is increased to the maximum allowable value of 600m/min. (Note: Use Taylor’s Model with exponent n=0.25)

A) 11.25min

B) 22.50min

C)151.36min

D)90min


Ans: Taylor’s model:V1T1n=V2T2n; T2=T1*(V1/V2)1/n 

        T2=180*(300/600)1/0.25= 11.25min.

28) You have accepted to supply “Space Technology” Company with 20 units of the following product (only general dimensions are provided). What is the most suitable casting method to manufacture this? 
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A) Lost Foam Method

B) Shell casting
C)Sand casting


D)Investment casting

29) The process in the following figure is:
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A) Sheet Metal Bending
B)Deep Drawing
C)Explosive forming of metals

D)Thermoforming of plastics

30) Thermoset plastic can be processed by this process:

A) Blow molding
B)Compression molding
C)Thermoforming
D)None of the above

31) Assume that you are in-charge of a shop that has the following extrusion machine for making continuous very long plastic wires of different cross sections.  You may obtain different cross section of the wire by changing the shape of the aperture. What change would you suggest with arrangement of the conveyer in order to use the same machine for both thermoset and thermoplastics. 


A) Temperature controlled nozzle
B) Temperature controlled conveyer


C) injection pressure
D)Heating above recrystalization temperature

32) Transfer molding (Thermoset) is used for the following material:

A)Phenol resin
B)Nylon
C)Teflon
D)Vinyls

33) Identify the process shown in the following process:
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A) Gas Metal arc welding
B)Flux cored arc welding
C)Compression welding

D)Submerged arc welding

34) The welding as shown below between two large sheets can be done with


A) Pressure welding

B)Arc welding

C)resistance welding


D)submerged arc welding

35)Ceramic and metal parts can be joined through

A) Cold welding
B)friction welding
C)gas welding

D)resistance welding

The sine bars is a device that enable to:

A.
1)
Compensate for the error due to non-parallel surfaces


2)
Perform high precision attribute measuring of angles


3)
Measure angles


4)
Measure the sin function of an angle

Q4. The repeatability of a process is best described by the following attribute:

A.
1) 
Accuracy


2) 
Precision


3)
Tolerance


4)
Allowance

Q5. Which of the above is not a factor in selecting inspection equipment?

A.
1)
Stability


2)
Adaptability


3)
Resolution


4)
Magnification

Gage blocks are capable to measure with very high accuracy. They are available in grades ranging from 0.5 (grand-master) to grade 3 (working grades). The blocks are calibrated using:

A.
1)
Micrometers


2)
High precision calipers


3)
Optical comparators


4)
Optical flats

Which of the below non-destructive test methods is the least sensitive to the detection of small open flaws?

A.
1)
Liquid penetrant testing


2)
Magnetic particle inspection


3)
Eddy current inspection


4)
Radiographic inspection

A two part sand mold must contain a riser. What is the primary function of the riser?

A.
1) 
Feeds the mold cavity during solidification

2)
Enables the flow of the melted metal through the actual mold at a low speed to minimize the porosity in the mold

3)
Enables the easy removal of the core without destruction of the cope when the mold is raised

4)
Perform the function of the runners within the vertical section of the mold

The drafts are features carried by the pattern or by the permanent mold to enable:

A.
1)
Rapid filling of the mold cavity without defects


2)
Separate the mold or the pattern without any damage


3)
Build into the cast the necessary allowance for machining


4)
Compensate for the shrinkage of the mold

What is the role of the Sodium Silicate in mold making process:

A.
1)
It is nontoxic and odorless and is used as filler


2)
Improves the strength of the mold


3)
Improves porosity of the mold


4)
Enhances the removal of CO2 from the mold to avoid porosity

. Upset forging is planned in fabrication of 500,000 parts/month engine valves. The diameter of the valve is 5 times larger than the rod and as per the upset forging rules may not possible to produce the shape in one single stroke. How many strokes are necessary to produce the upset?
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A:
1)
2 strokes

2) 3 strokes

3) 4 strokes

4) 5 strokes

Q 22. In the above question, given the configuration of the valve, what would be (approximately) the original length of the blank to produce the part? Choose the closest value.

A:
1)
L + 5 Dia

2) L + 10 Dia

3) L + 25 Dia

4) L + 40 Dia

Q23. The direct extrusion process of a cylindrical billet of Al, L = 10 in, Dia = 6 in trough a die as illustrated in figure below will enable to produce an uniform cross section profile. What is the expected length of the profile?
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A: 
1)
50 ft

2) 100 ft

3) 150 ft

4) 200 ft

. Which of the below listed is not a major cold working operation?

A:
1)
Squeezing

2) Bending

3) Blanking

4) Drawing

The typical oxyacetylene flame uses the two gases in a determined proportion to achieve a neutral flame. However, for copper welding, for an example, the oxidizing flame is used while for high-carbon steels, the carburizing flame is used. The three types of flames exhibit different range of temperatures. Which of the above flame types is provided in increasing temperature order?

A:
1)
Neutral, Carburizing, Oxidizing

2) Neutral, Oxidizing, Carburizing

3) Oxidizing, Neutral, Carburizing

4) Carburizing, Neutral, Oxidizing

.In resistance welding of metal sheet, it is common to coat the metal sheet before welding with oil. What is the purpose of this operation?

A:
1)
Increases the resistance at the contact zone between the two metal sheets

2) Produces a protection against welding over the entire surface of the two sheets

3) Protects the material from oxidizing, condition in which the weld would be quite weak

4) Enables the formation of soaps on the surface of the metal sheet, which will enhance their anti-friction properties.

The electron beam machining can be used for precision drilling in very hard materials over small thickness. The process requires special environment in which this process is carried out. The specific environment consists of:

A:
1)
High temperature substrate

2) Oxygen enriched atmosphere

3) High vacuum atmosphere

4) All the above

. What specific preparation is required to perform the projection welding process? 

A:
1)
Produce projections on one of the parts to be assembled

2) Install the part in a projection plane where the process is performed

3) Predict the relative position of the parts to be joined and perform welding

Position the parts to be joined in a relative projection location and perform welding 

Cold working process is carried at specific temperatures according to the work. Which of the below statements is right?

A:
1)
It is carried only at very low temperatures, below the environment temperature

2) It is carried at the environment temperature

3) It is carried at temperatures well below the crystallization temperature

4) It is carried at temperatures just below the crystallization point

One of the major issues in casting process is the filling process. The permanent mold contains air prior the cast.  During filling, the melted metal will push the air out. The air escapes through:

A:
1)
Special runner channels

2) Through the porosity of the mold

3) The air reacts to the metal or mix with it

4) The pressure of the air grows and the air is all running in a raiser that is designed with this purpose

Q35. This question may have multiple answers. Please, answer to the question using your personal judgment only. Any answer will receive the maximum mark. 

It became well known among the students that the manufacturing processes course is a “shallow” course but that “there is a lot of memorizing”. The content of the course as is, represents a minimum to know before you head out the university. Please, mark below what would be the solution that you find for the unsatisfactory way the course is conceived, if you find it so.

A:
1)
No need to change, the course is fine as is although lengthy and packed out

2) Split the course in two – one part on forming and another in metal cutting

3) Instead of trying to cover so much material, focus in more detail on metal cutting

4) Split some of the content of the course in the two previous design courses: Mechanical Engineering Drawing and Machine Drawing and Design and leave some room to have the time to discuss in more detail specific aspects of the manufacturing.

Problems:

4 Marks

1. Assume that you machine the external thread M24x3 in single depth of cut on the stepped diameter as shown below.  What would be the rpm of the shaft if 

1. It is machined using a lathe in single pass, in 16seconds. Neglect the allowances.

2. It is ground using multiple form grinder (centre type in-feed grinding or multiple form grinding) whose width is larger than the length of the thread, in 16 seconds, in single pass.   


Ans: Number of threads to be formed: length/pitch, 24/3=8. 

1. time per pitch= 16/8=2secs.  rpm=60/2=30rpm.

1. Time for 1 rev is 16s  rpm=60/16=3.75rpm.

4 marks

2. The specific power of the workpiece is 1.3 Ws/
[image: image18.wmf]3

mm

,  the mechanical efficiency is 75 %, the feed per tooth is 0.65 mm/tooth and the spindle rotation is set to 450 rpm. An end mill cutter of 12.5mm diameter with 6 teeth.  Machines a slot of 12.5mm width and 2mm depth. (note: neglect allowances).

Estimate 
a) max. MRR in mm3/s



b) maximum machining power in Watts


Ans: MRR=Wdfm=W d Ft n N= 12.5*2*0.65*6*450=43875mm3/min=731.25mm3/s

Motor power=HPs*MRR/m=1.3*731.25=950.6W.





(6 marks)

3)  When Carbon steel is machined with a HSS tool, the maximum allowed cutting speed V is 100 fpm and the maximum feed is 0.02 inches per revolution (ipr). As a production engineer, you have decided to reduce the length of a rod by 0.2inches in two machining steps. The diameter of the rod is 2inches.  Find the maximum MRR (approximate MRR) after neglecting the cutting allowance. (Hint: depth of cut is half of the total cut length)

Estimate the following:

1. Depth of cut in inches  (1 marks)

2. MRR with no cutting allowance in   “inches3/min” (5marks)
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8 marks

4. Consider orthogonal machining as depicted in the following figure. The width of the tool is 10mm while the width of the job is 5mm. The depth of cut is 1mm. The shear stress produced during machining is 500MPa.  Assume the cutting force (Fc) in cutting motion direction is 1.5times the force in tangential direction (Ft). The velocity observed during machining are: chip velocity is 3.266m/min, shear velocity is 4m/min and cutting speed is 4.461m/min.

Estimate:  
1) Rake angle in degrees 



2) Shear angle in degrees



3) Ft in N



4) Fc in N

Ans: 1:30deg, 2:45deg, Ft: 10000N, Fc=15000N
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8 marks

5) The final machined component is shown in the following figure. Assume you are in charge to produce a sand casting for this component with a machining allowance of 10mm all around. You neglect the shrinkage allowance and draft angle for this calculation. The shrinkage allowance is already included in the machining allowance. 

a) Estimate the time in ‘hours’ to cool the casting using Chvorinov’s rule. The mold constant is one and the exponent is 2 when the time is in hour, volume is in cm3 and surface area is in cm2. 

b) Estimate the diameter in ‘cm’ of a simple cylindrical riser so that the cooling time in riser is 1.5times the cooling time of the casting. Assume the length(height) of the riser is twice its diameter.

Hint: You have to estimate the casting dimensions to solve the problem. You can neglect the gating/runners etc. for this calculation. Consider entire volume of casting/riser and surface all around for calculation.


A) 10.928hours
B)81.96cm
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INSTRUCTIONS: Answer the multiple choice question by filling the right answer with a dark spot in the corresponding location on the answer sheet. Each question has only one right answer. Select the most appropriate answer. For an example, one should select for the question: “What is the benefit of a harder tool?”  the most appropriate answer: a) longer life, b) lower lifespan cost, c) low heating, d) small chip production, which is a) and not b), since b) is a consequence of a) and a general objective for manufacturing in general.

Read each question carefully. Each answer stands for one point.

Further, solve the questions and fill in the answer in the right box on this answer sheet.

Q1.
      

Q2.
      

Q3.
      

Q4.
      

Q5.
      

Q6.
      

Q7.
      

Q8.
      

Q9.
      

Q10.
      

Q11.
      

Q12.
      

Q13.
      

Q14.
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Q15.
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Q16.
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Q17.
      

Q18.
      

Q19.
      

Q20.
      

Q21.
      

Q22.
      

Q23.
      

Q24.
      

Q25.
      

Q26.
      

Q27.
      

Q28.
      

Q29.
      

Q30.
      

Q31.
      

Q32.
      

Q33.
      

Q34.
      

Q35.
      

Q36.
      

Q37.
      
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      

Q39.
      

Q40.
      

Q41.
      

Q42.
      

Q43.
      
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      

Q45.
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Q49.
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The design problems: after performing the necessary calculations in your answer book, fill in the answers in the tables below. Write the answer and the units.

Problem #1.
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	b
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	f
	
	

	g
	
	


Problem #3.
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	b
	
	

	c
	
	

	d
	
	

	e
	
	

	f
	
	

	g
	
	

	
	
	


Problem #4.

	a
	
	

	b
	
	

	c
	
	

	d
	
	

	e
	
	

	f
	
	

	g
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Student’s I.D. #: . . . . . . . . . . . . . . . 





Date: December 8, 2005








Student’s Signature:  . . . . . . . . . . . . . . . . . 








Mass would not exceed 72 kg.
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