. Page 3
a-Translation

b-FSW Tool

c-Vertical force

d- Shoulder

e- Rotation

f- Trailing Edge
g- Probe

h- Workpiece
i Weld

2- ¢

3- tool

4- chip -
5- workpiece

6- N ' .
7- R {
8- F 5
9- Fc \
10-Ft :

Q3- B: A 50mm diameter carbon steel rod, as raw material, is being reduced by turning on a
lathe as shown in Fig. 6 , the tool is carbide . Find the following: (15 marks)

(1) Optimal operating conditions; cutting speed, feed and depth from table 1.

(2) The revolutions of spindle (RPM).

(3)The material removal rate.

(4) The required power of turning machine. (specific power = 5 w.s/mm’> )
(5) The cutting force due to operation.



Part name: | Steel rod | Material:| C35 Note: open dimensions
Fig.No. | 6 | Ra: 25 pmm with tolearance *().5

AVAVA

I 180

300

Q4-A Assume that tolerances of all dimensions of Fig. 3 , are more than 1mm, than:
(1) sketch the detail drawing of blank

(2) sketch design of the mold for sand casting. ( 17 marks)

Q4-B: Write the number and right character for diagram shown in Fig. 7 (8 marks)

a- Product | e-Screw
b-Hopper | £ Motor

¢-Mold | g Heaters
d-Barrel | h-pellets

Q5-A: : In a machining operation, the cutting tool has a rake angle = 7°. The chip thickness
before the cut to=0.50mm and the chip thickness after the cut t.=1.125mm.

(1) Calculate the shear plane angle and the shear strain.

(2) determine the shear strength of the work material, if; Fc = 1559 N, Ft = 1271 N, and
w=3.0mm. HINT: The force diagram as shown in Fig. 8 .(11 marks)

Q5-B: A: Ifin turning operation as a given in Fig. 9, the tool life decreases from 84 min to 21
min. due to increase in cutting velocity, VC from 50.5 m/min to 131.3 m/min., then at what
cutting velocity the life of that tool under the same condition and environment will be 30 min.?

HINT: Taylor’s tool life equation is: VI™ = C (8marks)



Fig. 9 r01




Q5-C: Operations of Investment casting (precision casting) as shown in following Figure, but
with wrong sequences. Write number of the expression and State TRUE or FALSE.

(6bmarks)

Wax pattern [b)

(injection molding)

L]
1

[Eals =

(e
b

-

Shell built >

immerse into ceramic shurry
- immerse into fine sand
(few layers)

dry ceramic

melt out the wax (f)

fire ceramic (burn wax)

i
>

&

B i_
£

[Hollow casting:

Pour molten metal (gravity)
= cool, solidify

(a)

pouring excess metal before solidification

-&-

Multiple patterns (E::

assembled to wax sprue

1;;]_,‘_1

gj?

Break ceramic shell E: )
(vibration or water blasting)

- DODHDE Tor ¢
> BYEYEE 10k |
s BYEEHCHEDE) ToR ¢

+- BORD0D Tt -
s- DO Tor
- BB 08 ¢

Table1: Roughness Tolerance and Operating conditions

Ra Roughness Operation Tolerance mm Dpr-.-ralting conditions
mmi;m;.nnﬂer Grade Numbers | (Technical method) | £10mm|=10mm
- - depth| feed | speed
Casting, Forging,
>70 N sawing, ﬂamt;ut_ ii)S i 1.0 i (M (_m__)
rev. min
>50 Precision casting iﬂﬂ i 0.7
50 Roughing (milling,
12255 V turning , drilling) iﬂ.l i 02 3 0'3 50
6.3 e s
Finishing (milling,
i o ; :
?E vv turning , drilling) =0.07 i 01 1 D 1 100
0.8 - . + +
Grinding, Honing — —
0.4
02 vvv Broaching 0.01 0.02 0-2 0-05 130

NOTE : This virtual table is valid for this exam only For LOW CARBON STEEL and
Operating conditions for milling, turningr drilling useful for carbide tool




