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Valve Train

Figure 4.7: Cylinder head with the valve train



train consists mainly of valves, valve
camshafts.

t revolutions, the valve spring can
ift easily so that the valve moves

high revolutions, it is more difficult for the

e and valve spring to follow the cam. Valve

is the term given to unwanted movements of

valve and valve spring due to their inertial

hts. To avoid this, the load of the valve spring
d be set high. The load apglied at the longest

length is called the set load, and the valve spring is
always set to have a high compressive stress above
set load conditions.
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Figure 4.2: Nomenclatures of the
valves
Note: A cotter which fixes the valve spring retainer to the valve, is inserted into the

cotter groove.
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Figure 4.3: Rough sketch of a valve train showing valve lift distance in
the valve timing diagram. The lift distance (vertical arrow) given by the
cam lobe is the displacement along the axial direction of the valve.

Note: One revolution of the camshaft gives the amount of valve lift shown in
Figure 4.3



FUNCTIONS OF VALVES

Engine valve _ |
to generate
high rotational
velocity

— Opening ports
to toke in gos
& closing ports
to seal gas

Required functions for
materials

Low specific
T oravity

Resistance t Lo
—mun:“ 0 High rigidity

___Resistancs to
face wear
Resistance to
~ COrrosion at high
tempersture

High hardness

I Resistance to
stem end wear

— High strength at

——Distortionless High tem pevatione

Wear resistance :
atstem shaft — Wear-resistant

coating

—— Corrosion resistance —

——— High hardness ————

Chosen material &
technology

T slloys, Ti-Al, Si,N, ceramics

Iron base materiale
Stellite coating
High Cr in heat-

resistant steel

Friction welding &
surface hardening

Heat-resistant steel &
Ni base superalloy
Quench-temper
Cr-plating

Nitriding

Appropriate clearance_ Raising machining Grinding

to valve guide accuracy

Near net shape

High deformability ——— Upset forging




MV PERATURE DISTRIBUTION IN VALVES

Figure 4.5: Temperature distribution (°C) of valves during operation. An air-
cooled 200 cm? engine. (a) Inlet valve (30 ¢mm). (b) Exhaust valve (26 ¢mm).



Valve Operation

stem moves in the valve guide and also
around the stem. The revolving
d by the expansion and contraction

engine basmally needs one inlet valve and one

t valve per cylinder but most modern engines

ur valves per cylinder. This multivalve

uration raises power output, because the

d inlet area gives a higher volume of gas

- flow. Contemporary five-valve engines use three
inlet valves and two exhaust valves to increase
trapping efficiency at medium revolutions



~Valves and Valve Train

Figure 4.7: Cylinder head with the
Figure 4.6: Double springs installed in a valve train
bucket type valve lifter.



iNntake and Exhaust Valves

Figure 4.8: Cylinder head observed from the combustion chamber side.



receives an acceleration of
igh temperatures.

d reciprocating motion.
nodern vehicles, various valve crown
apes are used.

performance engines generally use
recessed (vertical section is shown in Figure
4.5) or tulip crown shapes.



lesign and Operation
Contd

of the valve crown controls the
- the valve face.

d engines need a flexible valve
does not bounce off its seat

n closing. .

cessed or tulip valve is elastically flexible
| as light.



alve Materials

aust valve, exhaust gas turbine and
always operate under red-hot
these parts, iron based heat-
* 5, nickel-based super-alloys and
amics are functionally competitive.

‘exhaust valve seat, brake pad and friction
(for a dry clutch), do not receive
icating oil during operation, so these
operate in the tribology area, where composite
materials are most suitable.
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Figure 5.1: Valve Spring



Valve Spring Description and
Operation

coil springs of a wire diameter

1 ¢ are cold-formed at room

ile wires above 11 mm are

ly hot-formed.

npression valve springs are provided with
ends plain and ground in the valve seat.
oring accumulates kinetic energy during
raction and the energy is dissipated upon

expansion. There are many types, shapes and
sizes of steel springs.



tions is surging, due to resonance.

when each turn of the coil

p and down at high

quency, independently of the motion of the
e spring. It takes place when the natural
1ency of the valve spring coincides with
particular rotational speed of the engine.




“ffect o Surge and the Remedy

ariable pitch spring reduces the risk of

ing. This spring has two portions along the
>th, a roughly coiled portion and a densely
ed portion, which ensures that the natural
frequency of the spring is not constant and
therefore not susceptible to resonance.



Ing Materials

os use the superior characteristics of

to reduce weight, but steels
sed for the majority ot
able future.



