





















































CONCORDIA UNIVERSITY
FACULTY OF ENGINEERING AND COMPUTER SCIENCE
MECH 311 Manufacturing Processes
MIDTERM EXAMINATION
March 1, 1995
Student Name: INSTRUCTORS:
V.N. Latinovic

Student Number: lon Stiharu

Closed book examination. Attempt all questions. |00 marks total.

Marks R

(4) 1. Explain the difference between accuracy and precision . Show cases:accurate-
precise, accurate-imprecise, inaccurate -precise and inaccurate-imprecise.
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(3) 2. List five factors to consider in selecting inspection instruments.
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4) 3. Read the 50-division vernier graduated in metric units (up) and the 50-division vernier
graduated in imperial units (down). ’ X
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(3) 4. Read the micrometer and 5-division 1 Vernier scales graduated in millimeters. The
micrometer is graduated in hundredths of a millimeter (0.01 mm).
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(3) 6. Use a set of standard gage blocks ( 9 blocks 0.1001 - 0.1009 in. in steps of
0.0001 in.; 49 blocks 0.101 - 0.149 in. in steps of 0.001 in.; 19 blocks 0.050-
0.950 in. in steps of 0.050 in.;4 blocks 1.000-4.000 in. in steps of 1.000 in). to
obtain dimension 3.0346 in. oo, 0,00
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(5) 7. A plug GO and NOT GO gage given below is to be used to check holes $1.00%-%2 inch.
Dimension the two sides of the gage giving the nominal size and a bilateral tolerance.
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(2) 8. Define the toleraneé and the allowance. Which one is unavmdable‘? —e
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3) 9. Explam what and how ﬂne M sure by a sine bar. Sketch the setup. @
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(4) 10.  What control charts are typically costructed for a process vanable what 1nformat10n the
reveal about the process and how can they be related to the specification limits (tolerance)?
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(3) 11. Assume a control chart for an automatic centerless grinding of cylindrical parts has been
recorded and it looks as shown below. What can you say about the process of grinding?
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(4) 12. The figure shows a typical right-hand cutting tool. Ad the missing names for the@}}v%( @3@ é
geometnc parameters of the tool on the lines provided. '
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(5) 13. Is the cutting force sensitive to change of cutting speed., For turning operation
besides the main cutting force there are two other force components commonly
determined. What are these components, their ratios and how they change by
cutting speed? Sketch a v-F diagram.
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(3) 14. The three measurable components of cutting forces acting on a single point tool (oblique
machining) are affected by the feed linearly in a log-log scale. Sketch a diagram revealing

this relationship.
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(3) 15. What are the two modes of tool wear? .
%&&@mﬁ*&%@%\kﬂﬁﬁﬁw&ﬁgﬁ m&a®ﬁwﬁMﬁ@¢&m&%ﬁa

confinuouy  Sowd  bRed Tl e une.
1. Crater wear {

2. Fflm!gw@ajr ‘ @

(3) 16.  What is the role of cutting fluid in material removal operations?
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2 17. What is basic difference between shapmg and planing operation?
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Assume a steel block of 72"x36"x12" size must be planed over all its surfaces. A
double housing planer with the table size 100"x30" is available. Is it possible to
machine the block on this planer or another machine must be sought? Explain your

answer. w@% QQS&\\Q\ 0
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Sketch typical part shapes made on shapers and planers.
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(2) 20. A cylindrical shaft of 2" diameter must be provided by a keyway along all its

length. Can this job be done by shaping ong _shaper? If the answer is yes explain

why? LSW ’
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(4) 21. The cutting tool materials according to their chronological order of introduction to
the machining practice can be listed as follows: Carbon and alloy steel, HSS,
Sintered carbides, Coated carbides, Ceramics, Polycristalline CBN and Diamond.
Indicate the worst and the best material in terms of required properties listed
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(3) 22. _ Sketch and name all operations which are done on a lathe.
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(5) 23. A schematic illustration of the components of a lathe is shown below. Name them at the

end of arrowheads.
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(2) 27. What are the two principal types of boring machine?
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(4) 28. List all work holding devices for machining on a lathe.
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(3) 29. What are dnlhng tools for drﬂhng holes of different length-to-diameter ratio? |“\!
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3) 30. Sketch three types ‘of milling cutters and
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(2) 31. What are the two types\of slab-milling with respect to rotation and feed of the mill?
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(2) 32. What are the types of milling cutters with regard to the attachment to the milling
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CONCORDIA UNIVERSITY
FACULTY OF ENGINEERING AND COMPUTER SCIENCE
MECH 311 Manufacturing Processes
MIDTERM EXAMINATION

March 1, 1995

Student Name: INSTRUCTORS:
V.N. Latinovic
Student Number: ‘ ion Stiharu

Closed book examination. Attempt all questions. |00 marks total.
Marks

(4) 1. Explain the difference between accuracy and precision . Show cases:accurate-
precise, accurate-imprecise, inaccurate -precise and inaccurate-imprecise.

(3) 2. List five factors to consider in selecting inspection instruments.
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4 3. Read the 50-division vernier graduated in metric units (up) and the 50-division vernier
graduated in imperial units (down).
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(3) 4. Read the micrometer and 5-division vernier scales graduated in millimeters. The
micrometer is graduated in hundredths of a millimeter (0.01 mm).
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4) 5. Give approximate accuracy for the following instruments:
Steel rule mm in
Vemier caliper mm in
Micrometer mm in

Dial indicator mm in
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(3) 6. Use a set of standard gage blocks ( 9 blocks 0.1001 - 0.1009 in. in steps of
0.0001 in.; 49 blocks 0.101 - 0.149 in. in steps of 0.001 in.; 19 blocks 0.050-
0.950 in. in steps of 0.050 in.;4 blocks 1.000-4.000 in. in steps of 1.000 in). to
obtain dimension 3.0346 in.

(5) 7. A plug GO and NOT GO gage given below is to be used to check holes ¢1.00*°% inch.
Dimension the two sides of the gage giving the nominal size and a bilateral tolerance.
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(2) 8. Define the tolerance and the allowance. Which one is unavoidable?

(3) 9. Explain what and how one can measure by a sine bar. Sketch the setup.

(4) 10.  What control charts are typically costructed for a process variable, what information they
‘ reveal about the process and how can they be related to the specification limits (tolerance)?



3) 11.
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Assume a control chart for an automatic centerless grinding of cylindrical parts has been
recorded and it looks as shown below. What can you say about the process of grinding?
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(4) 12. The figure shows a typical right-hand cutting tool. Ad the missing names for the
geometric parameters of the tool on the lines provided.
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Is the cutting force sensitive to change of cutting speed. For turning operation

besides the main cutting force there are two other force components commonly
determined. What are these components, their ratios and how they change by
cutting speed? Sketch a v-F diagram.
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¢ / O 14; The three measurable components of cutting forces acting on a single point tool (oblique

| “~" machining) are affected by the feed linearly in a log-log scale. Sketch a diagram revealing
this relationship.

(3) 15. What are the two modes of tool wear?

(3) 16.  What is the role of cutting fluid in material removal operations?

(2) 17. What is basic difference between shaping and planing operation?
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(3) 18. Assume a steel block of 72"x36"x12" size must be planed over all its surfaces. A
double housing planer with the table size 100"x30" is available. Is it possible to
machine the block on this planer or another machine must be sought? Explain your
answer,

]

‘ / @ @ Sketch typical part shapes made on shapers and planers.

‘o (/2’5) A cylindrical shaft of 2" diameter must be provided by a keyway along all its

~ length. Can this job be done by shaping on a shaper? 1f the answer is yes explain
why?
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(4) 21. The cutting tool materials according to their chronological order of introduction to
the machining practice can be listed as follows: Carbon and alloy steel, HSS,
Sintered carbides, Coated carbides, Ceramics, Polycristalline CBN and Diamond.
Indicate the worst and the best material in terms of required properties listed
below. ‘
Toughness
Hot hardness
Impact strength
Wear resistance
Chipping resistance
Cutting speed
Thermal shock resistance

Cost

(3) 22.  Sketch and name all operations which are done on a lathe,
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(5) 23. A schematic illustration of the components of a lathe is shown below. Name them at the
end of arrowheads. T
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(3) 25. What are the three ways of making a tapered component on a lathe?
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(2) 26. What are two types of turret lathe?
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(4) 28. List all work holding devices for machining on a lathe.

(3) 29. What are drilling tools for drilling holes of different length-to-diameter ratio?

(3) 30. Sketch three types of milling cutters and operations.

(2) 31. What are the two types of slab-milling with respect to rotation and feed of the mill?

(2) 32. What are the types of milling cutters with regard to the attachment to the milling
machine? .
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Student Number:
Closed book examination. Attempt all questions. 100 marks total.

Marks . : o _

(4) 1. Explain the difference between accuracy and precision in terms of central tendency
and dispersion of a process. Show cases: accurate-precise, accurate-imprecise,
inaccurate -precise and inaccurate-imprecise.

(@) 2. What is the rule of 10?

(@) 3. Read the 25-division vernier graduated in imperial units.
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(3) 4. Read the 25-division vernier graduated in metric units.

= THELS.STARRETT ¢3
s ATHOL ,MASS, V.S,

30/el40 50

j l ll 1l }”'! i 'J'lm i i'ill ! “ ]
\"” I ]“0 Li ”]‘lfi-'jii"|~nln"':'.l~n|4.‘,-g A1)

0 30 .20.30 40 50

| D @

r. i I N Tl O N W —

G T gt ) el gl i P o

() 5. Read 12-division vernier graduated in angular units,

(3) 6. Read the micrometer and 10-division vernier scales graduated in imperial units.
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(4) 7. Give approximate accuracy for the following instruments.

Steel rule
Vernier caliper
Micrometer

Dial indicator
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(3) 8. Use a set of standard gage blocks ( 9 blocks 0.1001 - 0.1009 in. in steps of
0.0001 in.; 49 blocks 0.101 - 0.149 in. in steps of 0.001 in.; 19 blocks 0.050
- 0.950 in. in steps of 0.050 in.; 4 blocks 1.000 - 4.000 in. in steps of 1.000
in.) to obtain dimension 2.0626 in.

(5) 9. An angular gage for 25 deg. is checked for accuracy by using a 5 inch sine bar as s
shown. Find the dimension of stack of standard gage blocks and select the blocks of
problem 8 . What are limits of the dial indicator for a tolerance in angle of + 1.0
minute for 1 inch of the indicator displacement?

! 0

" 2: ~~ Dial indicator -+ .
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(2) 10. What are the two functions of inspectidn in industry?

(2) 11. Define a process capability in terms of accuracy or precision.
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(4) 12. What control charts are typically made for a process, what information the charts
reveal about the process and how are they related to the specification limits
(tolerance)?

(3) 13. If the control charts reveal that a process variability is greater than tolerance
spread, what are the options left to implement?

(4) 14. The figure shows a typical right-hand cutting tool. Add the missing names for
the geometnc parameters.
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(3) 15) What are the two principal models in basic cutting mechanics which take into

account the angle between the cutting edge and the cutting speed vector? What

are the cutting force components in each model?

(2) 16. What are the three characteristic types of chips that are formed in metal cutting?

(3) 17. What is called chip thickness ratio and what is compression ratio? Which cutting
parameters are used to determine those?

(5) 18. For a turning operation what are the three tool force components and what i§ an
approximate ratio between them? How are they affected by cutting speed?

(2) 19. What is basic difference between a shaper and a planer?
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(2)  20. Why is it seldom necessary to use carbide cutting tools in a shaper?

(2)  21. Why is it difficult to use high cutting speeds on a planer?

(2)  22. How does the planer feed differ from shaper feed?

(5)  23. How much time it would take to shape a flat surface 254 mm (10 in.) wide and
203 mm (8 in.) long on a hydraulic drive shaper, using a cutting speed of 45.7
m/min (150 ft/min),a feed of 0.51 mm (0.020 in.) per stroke and an overrun
of 12.7 mm (0.5 in.) at each end of the cut? o

(4)  24. Cutting tool materials are arranged in an array as shown bellow in
chronological order of their introduction in practice.Show the direction by an
arrow in which the salient properties of these increase.

Cabonand ~ HSS  Sintered Coated Coated Ceramics Polycr. Diamond
alloy steel carbides  HSS carbides CBN

Toughness

Hot hardness
Impact strength
Wear resistance

Chippihg resistance




24, (continued)
Cutting speed
Thermal shock resistance

Cost

(4) 25. The figure shows a drawing of an engine lathe. Name its principal parts.

(4) 26. Sketch and name all operations done on a lathe. .
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(2)  27. What are the two principal types of turret lathe?

(2) 28. What are the two principal types of boring machine?

(4) 29. List all work-piece holding devices for a lathe,

(4)  30. List all tools for drilling operation.
b},}’v\ C \\
U oY \9{) WA
Moo (L
s
¥ . ;_JM@_,\/V\C}\,Q-&L\
Neop o Lo

VO

(3) 31. What are t?)g igfpes of reamers?
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(2)  32. What are the three basic types of milling tool?

(2) 33 Sketch the two ‘types of slab milling with regard to the feed direction?




