




















2) Consider orthogonal machining as depicted in the following figure. The width of the tool
is 10mm while the width of the job is Smm. The depth of cut is Imm. The shear stress
produced during machining is 500MPa. Assume the cutting force (F;) in cutting motion
direction is 1.5times the force in tangential direction (Fy). shear angle obtained is 45° while

the rake angle of the tool is 30°. (10 marks)
Estimate: a) Shear area in mm? 2 marks
b) Frin N 4 marks
c)FcinN 4 marks

F=F,sinox+F;cosx
N=F_,cosc—Fysin
Fy=F,cos¢—F;sin¢
F, =Fsin ¢ — F;cos ¢
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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.
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CONCORDIA UNIVERSITY
Faculty of Engineering and Computer Science
Department of Mechanical and Industrial Engineering

MIDTERM TEST — MECH 311 — Manufacturing processes
PLEASE, MAKE ATTENTION TO THE INSTRUCTIONS

October 28, 2004
Duration — 1.25 hours
Closed Book Exam — Only calculators allowed

Answer all following multiple choice questions on the answer sheet. Each question has unique
good answer. For the problem, use the answer book for calculations and once you find the
answer, write it in the answer sheet. Write all derivations in your answer book. Return the
question sheet, the answer book and the answer sheet all signed.. Please, do not forget to write
your name on all three items that you have to return.

Select the MOST appropriate answer.

Q1. Milling cutters have multiple cutting edges. Most of these cutting edges are
shaped helical. What is the benefit of having helical cutting edges?

A: 1, The chips are broken and the surface is not altered by the chips rubbing against the work
2,)The distribution of cutting forces is more uniform
3. The life of the cutting tool is significantly extended
4. The cooling fluid has a better circulation through the tool-work system

Q2. Turning could yield eylindrical surfaces as well as tapered surfaces. What is the
attachment that enables tapered cutting of a cylindrical stock bar?

A: 1. The division head
(2) The Taper attachment
3. The tapered mandrel
4. The four-jaw self centering chuck

Q3. The life of the cutting tool depends of the cutting parameters, the material of the
tool and work and on other variable of the process. However, the first formulation of
Taylor in 1907, still actual on the life of the cutting tool takes into consideration only
two most significant parameters out of the ones mentioned above. The two parameters
are:

A: 1. The material of the tool and the material of the work
{ 2>The material of the tool and the cutting speed
3. The material of the tool and the cutting feed
4. The material of the work and the chip thickness




Q4. During metal cutting, a significant amount of heat is generated. The heat is
distributed among the chip, tool, work and the cutting fluid. What is the type of
regime at which the cutting is recommended?

A: 1. Slow speeds to enable heat removal
2. Optimal speed, such that the heat is optimally distributed
3. High speed, for better distribution of heat among the four bodies
'4)The optimization of heat is carried out through the optimal feed rate.

Q4) As a workshop manager, you have to be constantly aware of the effectiveness of the metal
cutting process. The effectiveness of the cutting expressed through the shear angle can be
adjusted through a judicious sharpening of the cutting tool. Which geometric feature of the
cutting tools would you recommend to improve the efficiency of the cutting, according to the
theory of the orthogonal cutting?

A) Relief angle B) Tool wedge angle C) Tool widtH\(D iBack rake angle

Q5) What type of milling cutter you would suggest to machine a slot with the geometry as
shown below. (Hint: The length of the slot is very long compared to the slot width, width of
the slot is in the order of 1.5”)

A) Form Slab milling .Eorm end milling C) Angle milling D)Slot milling

Q6) An inspector has carried out the ultrasonic inspection of a few plates of different
thicknesses using pulse-echo technique in order to detect cracks. Identify the real output of

this measurement from the signatures given below:

Output
Output
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D) None of the above

Q7) Which of the following processes raises concern?

%Aé X X

A) B) ) D)

<

Q8) What is the most appropriate sequence of hot hardness from the worst to the best in terms
of their cutting speed.

a) Ceramics

b) Diamond

c¢) HSS

d) Carbon and Low/medium alloy steels

A)a-b-c-d c-a-b-d  C) d-b-a-ci’ D))d-c-a-b

Q9) In a finishing orthogonal metal cutting operation with the cutting speed of 20m/min and 0°
back rake angle, what would be the chip velocity if the material shears at 45°9

A)20m/min  B)10m/min  C)28.28m/min D)14.142 m/min

Q10) Assume you are production in-charge to establish a manufacturing process for making a

part with a tolerance of +/- 0.05mm. What will be the maximum standard deviation you would

aim in order to qualify the process for production?
A)0.1252mm  B)0.01252mm  €)0.0250mm D) 0.1000mm

QI1) The figure given below schematically illustrates the magnitude of the cutting force
(acting on a single tooth of a milling cutter) with respect to the spindle position. Identify
the machining method.
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A) Downward Turning B) Upward Tuminé C}Upward milling D) Downward milling

Q12) In a finishing orthogonal metal cutting operation with the cutting speed of 100m/min and
0° back rake angle, what would be the chip thickness if the material shears at 45° and the
uncut chip thickness is 2mm?

t sin ¥, cose 2cosa
(Note: r, _f__snf ,tang=—-—-—"w—— g= -
t, cos(g—a) -7 sine l+sine

A)2mm  B)imm C)1.414mm D)2.828mm
Ans: the 1, = (sin45/cos(45-0))=tan45=1 = t=tc = t=2mm.

Q13) 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) Tail-Stock Assembly B) Four-Jaw chuck ‘ C) Self-centering chuck D)quill shaft

Q14) Identify a method that will be used for surface crack detection.
( @FPI B) Eddy current C) X-Ray D)Ultrasonic
Q15) Identify a part that will needed for turning outside diameter of a shaft held “in-between”
two centers in a Lathe machine
A)Dogplate B)Collete  C)indexing head | E)ylandrel
/\ \Q 16) Identify the-critical parameter that influences the thrust force in drilling.

"A) helical angle (;@Point angle C) Chisel edge D) Lip

Q17) Which is the right sequence for machining a hole in order to get very close positional
tolerance and size tolerance:



@entering drill-drilling-reaming
B) centering drill-drilling-boring
C) Drilling-centering drill- boring
D) centering drill-drilling-boring-reaming

Q18) Identify the angle maked below for the cutting tool

A) Bake Rake angle @Wedge angle C) Relief angle D) Side rake angle

Q19) What is name of the machfning shown in the following scheme

ég Turning «-
(¢ BY Facing

C) Knurling

D) End milling

Q20) Name the cutter shown in the figure.

N
A) Form mill cutter B) Reamer /\&T-slot cutter D) drill

- ’&ormatted: Bullets and Numbering ]




8) The thickness of a slab of 75x300mm is reduced by 8mm with an end milling cutter of
100mm diameter and 150mm long with 10 teeth. The maximum allowed cutting speed and
depth of cut are 20m/min and 4mm. The maximum feed per tooth is 0.25mm. Consider no
cutting allowance and selecting the proper direction of cutting for maximum MRR. The

specific power of the workpiece is 1.3 Ws/mm’, and the mechanical efficiency is 75 %.
The machining cost is 100$/hour.

Find out the following:
a) The maximum possible width of the cut
b) The maximum rpm of the cutter
¢) The maximum feed per minute
d) The total cutting time
e) The maximum MRR
f) The actual MRR
g) The motor horse power required.
h) The total machining cost

Problem #1
Read carefully the drawing below. The part is made from low carbon steel from a stock bar.
Assume the bars 18 ft long, @337, the parting width is 0.2 in

a) Calculate the quantity of stock material in 1bs to produce 200 units of the part.

b) How many stock bars one has to acquire to complete the work?

¢) How much material will be removed as chips form the original stock bars.

d) Assume the cylindrical cut at a feed rate of 0.02 in/rev. Assume that one has to ensure a

cutting speed of 160 ft/min under the most disadvantageous cutting conditions.



Calculate the RPM of the lathe to ensure that speed on the minimum external
cylindrical feature.

If the maximum chip thickness is 0.1 in, what is the cutting time for the external shape
of the part? The calculation will ignore the allowance and will be performed for one
single component,

Calculate the MRR for the external cylindrical cut.

Which is the RPM of the lathe to ensure a cutting speed of minimum 60 ft/min?
Assume the drilling feed 0.05 in/rev, what is the cutting time to drill the initial hole?
Calculate the MRR for the drilling process.
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Please, write the answer to the problems in the allocated boxes below

Question | The calculated value The units
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