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Question Full Score Assigned Score
1 3
2 3
3 3
4 10
5 4
6 6
7 3
8 5
9 9
10 5
1 6
12 3
13 3
14 15
15 3
16 5
17 3
18 3
19 3
20 5
21 20
Total 120
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4. (10 points) Explain Geometric Dimensioning and Tolerancing (GD&T) of the workpiece from
the figure following the numbers.

-

[]

o[ 05 ae]c]]| 4

~— i e e
DIMENSIONS ARE IN mm

...................-.......-.....u....-................-.....-......................-.....-...............u..-....................... .......................................

.............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................



..............................................................................................................................................................................

6. (6 points) Composite material can be classified into three groups; MMC, PMC and CMC.
How are they different? Give the applications of these composite materials.

MMC
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..............................................................................................................................................................................
............................................................................................................................................................................

..............................................................................................................................................................................

8. (5 points) To explain the characteristics and give applications of smart materials.
Characteristics

..............................................................................................................................................................................
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9. (9 points) To explain the characteristics and applications of bio-medical materials over
three generations.

First generation

10. (5 points) What are the objectives of destructive test and non-destructive test?

Destructive test

..............................................................................................................................................................................

..............................................................................................................................................................................
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11 (6 points) From the figure, there is existing corrosion of an aircraft wing. What are the non-
destructive tests that can inspect the flaw and measure the lost thickness of the aircraft

wing? Give two methods..

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

..............................................................................................................................................................................

.............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................
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12. (3 points) From the figure, a steel workpiece is measured the thickness by using
ultrasonic inspection. If the time of the reflected sound is 10 US. What is the thickness of

the workpiece?

Probe
(I
Wofkpiece

13. (3 points) From the figure, the amount of radiation reaching the film through the

workpiece. Draw darkness (density level) on a top view of the developed film.

Waorkpiece

X-ray film

Top view of developed film
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14. (15 points) To study the mechanical properties of aluminum by tensile testing, an
aluminum round bar specimen has 20 cm of the initial gauge length (L) and 1 cm of the
initial diameter (D,). The specimen is applied by 1000 N axial load. Thus, the length and the
diameter are changed to 21.5 cm and 0.75 cm respectively.

1) Calculate Engineering Stress-Strain
2) Calculate True Stress-Strain
3) Calculate % elongation (EL)
4) Calculate % reduction of area (AR)

5) Is the stress in the aluminum bar elastic or plastic?

..............................................................................................................................................................................

.............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..........................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................



16. (5 points) From the figure, describe electrical resistance strain gage work for measuring a

workpiece.

Stioin GAGE

s

workpiece

Weights

s m—

CANTILEVER BEAM STRAIN MEASUREMENT

..............................................................................................................................................................................

m
{1}




18. (3 points) If you want to know maximum stress from workpiece 1 (bending test) and
workpiece 2 (torsion test). What are characteristics of setting strain gage on the workpieces?

Draw the characteristics of setting. Draw on the figures.

Workpiece 1

Bending moment
M( .
Stress
distribution
Workpiece 2
Torsion
T T
¥ Stress
distribution

19. (3 points) What are the causes of errors in measurement systems?

..............................................................................................................................................................................
..............................................................................................................................................................................
..............................................................................................................................................................................

..............................................................................................................................................................................
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20. (5 points) How dose Coordinate Measuring Machine (CMM) work for measuring a workpiece?

21. (20 points) If you want to find dimension and distance of two cylinders from the

workpiece below by using CMM. What is your plan?

Side View

Top View




2. (12 points) Measure

elements
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Element

Memory name

Number of points

Position of the points

Cylinder 1

Cylinder 1

Plane 1

Plane 2

Plane 3

Plane 4

3. (3 points) Analysis

Analysis

First element

Second element

Distance between two cylinders

Angle between Plane 2 and X-Z Plane




