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Assume any missing data

I- The attached figures indicate the main components of a clutch system of a car

transmitting a maximum torque of 114.7N.m. The power is transmitted from the crank

shaft (1) to the flywheel (2) through the bolts (3) that are coupiing the flywheel to the

shaft. The flywheel is connected to the clutch housing (4) by the bolts (5). That is the

clutch housing is continuously rotating with the same speed as the crankshaft. The

cone {diaphragm) springs (6) are used to push on the facings (7) on the friction linings

(8) of the clutch piate (9). The clutch plate is connected through its splined hub (10) to

the transmission input shaft (11) that is supported on two bearings (12). There are six

compression springs (13) that act as torsion damper springs

You are required to:

i- Design the transmission input shaft (11} and its spline connection (10} to the
clutch plate (9).

ii- Design the coupling between the crankshaft (1) and the flvwheel (2)

iii-  Determine the axial force required to be applied from the cone springs (6) on
the facings (7).

iv-  Design the torsion damper springs (13). The maximum relative angular
rotation of ciutch should be 2.5°

2- It is required to connect the output of an 30 kW motor running at 500 r.p.m. to the
input shaft of a gear box using a rigid cast iron coupling (as shown). Due to assembly
an angular misalignment between the shaft axes of 0.5° appears.

i- Select suitable shafts materials such that the section at the coupling does not
fail due to the applied torque and the misalignment.

ii- If the diameter of the hub of the coupling is approximately 2-3 times the shaft
diameter, determine a suitable length for the hub to transmit the torque by
friction between shaft and coupling. Hence determine a suitable interference
fit between shaft and hub. (Select a suitable grade of cast iron for the hub).

ii- If a key is used to transmit the torque instead of the interference fit in (i),
determine suitable key dimensions if the keys were:
a- Parallel
b- Woodruff
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Clutch 78
Polonez Model 1300/1500
Sheet 1
CHARACTERISTICS AND TECHNICAL DATA
Type: dry, single-plate, with diaphragm spring, mechanical actuation
Friction lining outer dia. 200
Friction lining inner dia. 130
Clutch plate lining faces deviation from parallelism 0.2
1
Clutch pedal slack” E 24 approx.
L -
Diaphragm spring disengaging stroke ** “ 85
* Corresponding to 2 mm distance between diaphragm spring and thrust bearing
* Corresponding to minimum disengagement of pressure ring of 1.7 mm.
BOLTS AND NUTS TIGHTENING TORQUES
Tightening
Component to be tightened Cat. No. Thread size Material __torque |
| Nm | kgm
CLUTCH ! i
1
Clutch to fiywheel fastening bolts 1/38258/21] M8 | R8O Cdt 29 3
R50 Znt e
Nut of link between clutch pedal and clutch |1/61036/11[M12x1.25 | (bolt R80 Znt)| 29 % 2.5

Clutch complete with housing and clutch
plate with friction linings.

2)

1. Clutch plate friction tinings.
2. Cluteh housing. -
3. Diaphragm spring

4. Torsion damper springs.

NOTE: The ciutch plate should be
installed so that the more protrud-
ing part of the hub is located on the
side of the throw-out bearing.
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CLUTCH ASSEMBLY

Clutch longitudinal section.

A+ 200 mm Friction lining outer dia

8 = 130 mm Friction hining inner dia

a = 8510 mm Disengaging stroke

b =47 mm Max. permissibie deviation with worn clutch plate frction linings

& = 2 mm Clearance obtained atter adjustment ot clutch pedal hnk
\ = Greasing pomnis: £T4-S3.
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