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(54) COMMON-RAIL FUEL INJECTOR FOR DIESEL ENGINE

(57) The present invention provides a common rail
fuel injector for a diesel engine. A valve seat of a fuel
injector control valve adopts a T-shaped structure with a
slot hole (2001c), and liquid passes through the slot hole
of the valve seat of the control valve to control hydraulic
pressure at a tail portion of a needle valve. A T-shaped
pilot valve seat adopts a floating mounting structure: a
large end of the T-shaped control valve seat faces down-
wards; a long column of the T-shaped pilot valve seat is
slidably assembled in a central hole of a fuel injector
body; a large end of the T-shaped control valve seat and
the central hole of the fuel injector body are provided with
a seal seat surface matched with each other; the hydrau-
lic pressure at the lower end of the T-shaped control valve
seat enables the seal surface of the T-shaped control
valve seat to press against the seal surface of the fuel
injector body; and no valve needle spring is mounted at
the tail portion of the needle valve. When the engine is
stopped or just started, a control valve spring also plays
a role of a needle valve preload spring to close the needle
valve. When the control valve is closed, the pressure at
the tail portion of the needle valve is higher than the pres-
sure at the front end of the needle valve, so that the nee-
dle valve is closed by the pressure difference.
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Description

TECHNICAL FIELD

[0001] The present invention belongs to the field of fuel
injection of diesel engines, and particularly relates to the
field of high pressure common rail electronic control fuel
injection.

BACKGROUND OF THE PRESENT INVENTION

[0002] An overall structure of a known high pressure
common rail electronic control fuel injector is a pilot hy-
draulic valve, and a main structure can be divided into
three portions, i.e. a needle valve portion, a a pilot valve
portion and an electromagnet portion.1. The needle valve
portion is also called fuel injector coupler and includes a
needle valve body with a plurality of nozzles and a needle
valve; the needle valve body is communicated with high
pressure diesel fuel and is an execution component di-
rectly controlling the fuel injector; due to a large stressed
area of the needle valve and high pressure of the diesel
fuel as well as the limitation of the mounting space, the
direct drive of the electromagnet cannot be used; 2, the
pilot valve: the pilot valve is also called a control valve
and is a high-speed electronic control hydraulic valve; an
electromagnetic force of the electromagnet controls the
needle valve to rise and fall after being hydraulically mag-
nified by the high-speed hydraulic valve so as to control
the fuel injection. At present, the the pilot valve and the
control mechanism mainly have two types of structures:
(1) a structure with a control plunger represented by
BOSCH; a valve body of the pilot valve is a ball body; a
valve seat of the pilot valve is conical; a mounting position
of the pilot valve is high and is far away from the needle
valve body; a conical bottom of the pilot valve seat is
provided with a fuel discharging orifice communicated
with a control hydraulic cylinder; the control valve body
is provided with a fuel inlet orifice; the control hydraulic
cylinder is composed of a control plunger and a control
valve body; the needle valve of the coupler is serially
connected with the control plunger; a diameter of the con-
trol plunger is greater than the diameter of the needle
valve of the coupler; a fuel return hole is arranged be-
tween the needle valve of the coupler and the control
plunger; the needle valve of the coupler is provided with
a preload spring; and the overall stress condition of the
needle valve and the control plunger is changed by con-
trolling the pressure of the hydraulic cylinder body
through an electromagnetic valve. When the pilot valve
is opened, the pressure in the hydraulic cylinder body is
controlled to be reduced, and the needle valve and the
control plunger are cooperated to raise the needle valve.
When the electromagnetic valve is closed, the pressure
of the hydraulic cylinder body is controlled to increase,
and the needle valve and the control plunger are coop-
erated to close the needle valve. (2) A structure without
a control plunger represented by Delphi: the pilot valve

is mounted close to the needle valve, and the pilot valve
directly controls the liquid pressure at the tail portion of
the needle valve to realize the rise and fall of the needle
valve. 3 A drive portion: the drive portion generates a
driving force of the pilot valve, and the existing structure
includes an electromagnetic type, a piezoelectric type
and a magnetostriction type. A spring presses a valve
body of the pilot valve against the valve seat to close the
pilot valve, and the electromagnetic driving force over-
comes a spring force to open the pilot valve.
[0003] In the known high pressure common rail elec-
tronic control fuel injector, in order to guarantee the initial
seal of the needle valve, a needle valve spring is mounted
on the needle valve, one end of the needle valve spring
abuts on a spring seat of the needle valve, and one end
abuts on a spring seat of the fuel injector body. With re-
spect to the structure without the control plunger repre-
sented by Delphi, the pilot valve controls the pressure at
the tail portion of the needle valve to control the rise and
fall of the needle valve. A clearance space for mounting
the needle valve spring is connected with the hydraulic
cylinder at the tail portion of the needle valve, which in-
creases the volume of the hydraulic cylinder, and due to
the great pressure change of the control hydraulic cylin-
der, the elasticity of the liquid reduces a response speed
of the needle valve.
[0004] For the structure with the control plunger rep-
resented by BOSCH, since the tail portion of the needle
valve is communicated with the fuel return hole, the nee-
dle valve spring cannot cause the reduction of the re-
sponse speed. However, the mass of the control plunger
is large, and a total mass of the control plunger and the
needle valve is a movement mass of the valve body, so
that under the same response speed, a higher driving
force is required, and at the same time, when the needle
valve is closed, the impact force of the needle valve and
the needle valve seat is large.
[0005] In the fuel injector represented by BOSCH, a
valve ball ejector rod of the pilot valve passes through a
central hole of the electromagnet, and the valve ball ejec-
tor rod and an armature are concentrically mounted in a
sliding fitting manner. A diameter of an upper portion
(close to the direction of a coil) of the ejector rod is greater
than the diameter of a central hole of the armature of the
electromagnet The spring is mounted at the tail portion
of the ejector rod. The downward movement of the ejector
rod relative to the armature can be transferred to the ar-
mature, while the upward movement of the ejector rod
relative to the armature is not transferred to the armature.
The upward movement of the armature relative to the
ejector rod can be transferred to the ejector rod, while
the downward movement of the armature relative to the
ejector rod cannot be transferred to the ejector rod. When
the ejector rod moves downwards, and the valve ball con-
tacts the ball seat, the speed of the ejector rod is reduced
rapidly. The ejector moves upwards relative to the arma-
ture, the armature continues to move downwards, and
the valve seat and the ball seat do not suffer the impact
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force of the armature. Similarly, when the armature
moves upwards to contact an upper half portion of the
electromagnet, the armature is not subjected to the im-
pact force of the ejector rod. However, in order to realize
the function, the armature is in clearance sliding fit with
the ejector rod, and at the same time, in order to guar-
antee the effective guide, the ejector rod must have a
large diameter and height, so that the mass of the ejector
rod is large, and consequently the diameter of the arma-
ture is increased, thereby finally greatly neutralizing the
reduced impact force of the structure. At the same time,
due to the presence of a buffer lift of the armature, the
response speed is also reduced.

SUMMARY OF PRESENT INVENTION

[0006] A technical problem to be solved is to solve the
problem affecting the response speed of the existing
electronic control fuel injector and to solve the problem
that a needle valve and a control valve are high in impact
force.
[0007] A specific technical solution is as follows: a
valve seat of a fuel injector control valve adopts a T-
shaped columnar structure with a slot hole; liquid passes
through the slot hole of a pilot valve seat to control hy-
draulic pressure at a tail portion of the needle valve to
control the rise and fall of the needle valve; and a control
plunger of the fuel injector represented by BOSCH is can-
celed. The T-shaped pilot valve seat adopts a floating
mounting structure: a large end of the T-shaped control
valve seat faces downwards; a long column of the T-
shaped pilot valve seat is slidably assembled in a central
hole of a fuel injector body; the large end of the T-shaped
control valve seat and the central hole of the fuel injector
body are provided with a seal seat surface matched with
each other, and the hydraulic pressure at the lower end
of the T-shaped control valve seat enables the seal sur-
face of the T-shaped control valve seat to press the seal
surface of the fuel injector body. No needle valve spring
is mounted on the tail portion of the needle valve. When
an engine is stopped or just started, when the system
pressure of the T-shaped control valve is relatively low,
and when the pressure on the lower end surface of the
T-shaped control valve seat is smaller than a spring force
of the control valve, the spring force of the control valve
drives the T-shaped control valve seat, so that the T-
shaped control valve seat presses the tail portion of the
needle valve to close the needle valve, and the spring of
the control valve also plays a role of a preload spring of
the needle valve.
[0008] A main fuel inlet passage is provided with a
pressure adjusting mechanism, so that when the needle
valve is opened, and the pressure of the diesel fuel en-
tering the lower portion of the needle valve is reduced;
and when the control valve is closed, the pressure at the
tail portion of the needle valve is higher than that at the
front end of the needle valve, and the needle valve is
closed by the pressure difference.

[0009] An optimized hydraulic pressure adjusting
mechanism of the main fuel passage is a structure in
which a spring pressure adjusting valve is serially con-
nected with an orifice mat, and successively includes a
pressure adjusting valve seat, a pressure adjusting valve
core, a pressure adjusting spring and the orifice mat from
top to bottom.
[0010] A simplified hydraulic pressure adjusting mech-
anism of the main fuel passage is a pure orifice structure
without a spring pressure adjusting valve.
[0011] The optimized hydraulic pressure adjusting
mechanism of the main fuel passage is arranged on a
fuel injector coupler body, and a conical orifice core is
mounted in a conical hole on a fuel inlet passage of the
fuel injector coupler body.
[0012] An optimized control fuel inlet is provided with
a fuel inlet metering hole between the main fuel passage
of the fuel injector body and the central hole of the fuel
injector body.
[0013] The optimized control valve is a conical seat
ball valve structure. A drive mechanism is an El electro-
magnet structure. An electromagnet armature is fixed to-
gether with an armature guide column. The armature
guide column is downwardly mounted in a guide sleeve,
and the guide column pushes against a ball seat; and
the upper end surface of the armature pushes against a
control valve spring. An armature buffer structure repre-
sented by BOSCH is canceled, so that the mass of a
movement system is reduced.
[0014] The optimized electromagnet armature is a
grooved liquid discharging electromagnet armature. The
periphery of the guide column is provided with longitudi-
nal grooves serving as fuel discharging passages, there-
by reducing the movement mass and reducing the mag-
netic flux leakage.
[0015] The optimized electromagnet armature is a liq-
uid discharging armature with an inner hole. The guide
column is provided with a central through hole serving
as a fuel discharging passage. The end portion of the
guide column is provided with a liquid guide groove,
thereby reducing the movement mass and reducing the
magnetic flux leakage. The diesel fuel discharged from
the control valve is used to cool the electromagnet.
[0016] The guide sleeve of the electromagnet arma-
ture guide column is concentric with the central hole of
the fuel injector. The guide sleeve projects upwards for
a length of 2 to 5 mm, thereby increasing an air gap be-
tween the lower surface of the armature and the fuel in-
jector body, and reducing the magnetic flux leakage.
[0017] The simplified electromagnet guide sleeve does
not project upwards. By increasing the length of the guid-
ing column, a distance between a large disc of the elec-
tromagnet armature and the end surface of the guide
sleeve is increased to 2 to 5 mm, thereby increasing the
air gap between the lower surface of the armature and
the fuel injector body, and reducing the magnetic flux
leakage.
[0018] An optimized electromagnet iron core is a mul-
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tilayer (2 to 4 layers) two-ring structure with a central hole.
[0019] The present invention has the beneficial effects:
the hydraulic pressure at the tail portion of the needle
valve is controlled by the T-shaped control valve with the
slot hole to control the rise and fall of the needle valve,
a control valve column is canceled, and the total mass
of the needle valve movement body is reduced, so that
the response speed can be improved, and the impact
force of the needle valve can be reduced.
[0020] The T-shaped control valve seat adopts the
floating mounting structure; the liquid pressure at the low-
er end surface of the T-shaped control valve makes the
seal surface of the T-shaped control valve seat press the
seal surface of the fuel injector body, thereby reducing
the mounting procedures. Meanwhile, when the T-
shaped pilot valve seat contacts the valve ball, the length
of the T-shaped column of the T-shaped pilot valve seat
is shortened, so that the impact force of the control valve
ball can be partially absorbed.
[0021] By mounting the T-shaped control valve seat in
a floating manner, the spring of the control valve also
plays a role of a preload spring of the needle valve, and
the tail portion of the needle valve controls the volume
of the hydraulic liquid, thereby increasing the response
speed.
[0022] The armature and the guide column are of an
integrated structure, and the guide column faces down-
wards and also plays a role of a ball valve ejector rod,
thereby reducing the mass of the movement system, and
reducing the diameter of the armature.
[0023] The guide sleeve of the electromagnet arma-
ture guide column projects upwards for a length of 2 to
5 mm to increase the air gap between the lower surface
of the armature and the fuel injector body, thereby reduc-
ing the magnetic flux leakage, and reducing the diameter
of the armature.

DESCRIPTION OF THE DRAWINGS

[0024] The present invention is further described be-
low in combination with the accompanying drawings.

Fig. 1 is a structural schematic diagram of a fuel in-
jector with a control plunger;

Fig. 2 is a structural schematic diagram of a fuel in-
jector without a control plunger;

Fig. 3 is a structural diagram of a fuel injector without
a needle valve preload spring;

Fig. 4 is a local diagram of a control valve of a fuel
injector without a needle valve preload spring;

Fig. 5 is a local diagram of a pressure adjusting por-
tion of a fuel injector without a needle valve preload
spring;

Fig. 6 is a structural diagram of a solution II of an
electromagnet iron core;

Fig. 7 is a three-dimensional diagram of a grooved
liquid discharging armature;

Fig. 8 is a three-dimensional diagram of a liquid dis-
charging armature with an inner hole; and

Fig. 9 is a structural diagram of a solution II for pres-
sure adjustment of a main fuel passage.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0025] Fig. 1 is a structural diagram of a known fuel
injector with a control plunger. In Fig. 1, a coupler seat
(1001a) with a central hole and a conical base is concen-
trically in sliding fit with a valve needle (1004a) with a
conical tip. A plurality of fuel injection holes are distributed
on the conical base of the coupler seat (1001a). A fuel
passage (1002a) on the coupler seat (1001a) is connect-
ed with high pressure fuel through a fuel passage (4001a)
on a fuel injector body (4000a). The fuel passage (1002a)
on the coupler seat (1001a) enters the valve needle
(1004a) and an annular fuel passage at a lower portion
of the coupler seat (1001a) through an annular groove
(1003a). When the valve needle (1004a) is lowered and
the conical base of the coupler seat contacts the conical
tip of the valve needle (1004a), the fuel injector is closed.
When the valve needle (1004a) rises and the conical
base of the coupler seat is separated from the conical tip
of the valve needle (1004a), the fuel injector is opened
for fuel injection.
[0026] A spring seat (1005a) is mounted at the tail por-
tion of the needle valve. A needle valve spring (1006a)
is mounted on a spring seat (1005a) and a spring seat
of the fuel injector body (4000a), and the needle valve
spring (1006a) enables the valve needle (1004a) to gen-
erate a downward force, thereby ensuring that the system
closes the needle valve when the pressure of the diesel
fuel in a high pressure fuel passage is relatively low.
[0027] A control plunger (2005a) is slidably mounted
in a control valve central hole of a control valve seat
(2001a). A control fuel cylinder (2005a-1) is arranged be-
tween the tail portion of the control plunger (2005a) and
a central hole of the control valve seat (2001a). A control
fuel inlet metering hole (2004a) is communicated with
the control fuel cylinder and the high pressure fuel pas-
sage (4001a). A fuel discharging metering hole (2003a)
on the control valve seat (2001a) makes the control fuel
cylinder communicated with the conical seat of the con-
trol valve seat (2001a). A valve ball (2002a) is mounted
between the control valve conical seat (2006a) and a
valve ball seat (2007a). The fuel injector body (4000a) is
provided with a fuel return hole (4002a). The fuel return
hole is communicated with a lower section of the control
plunger (2005a), the top of the needle valve and a control
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valve fuel outlet. A large diameter section of an upper
portion of an electromagnetic valve guide top column
(2008a) is slidably mounted in an electromagnet guide
hole (3005a). A small diameter section of a lower portion
of the electromagnetic valve guide top column is slidably
mounted in a central hole of an armature (3004a). A mid-
dle step of the electromagnetic valve guide top column
(2008a) presses an upper end surface of the armature
(3004a). An electromagnetic valve spring (2011a) is
mounted on the top of the electromagnetic valve guide
top column. An armature spring (2010a) is mounted at
the lower portion of the armature (3004a). A control valve
seat fixed screw (2009a) presses a control valve seat
(2001a).
[0028] The electromagnet is an El electromagnet. The
electromagnet is composed of an iron core of a two-ring
structure (3001a and 3002a) and a coil (3003a).
[0029] In Fig. 1, after the electromagnet coil (3003a)
is energized, the armature (3004a) moves upwards to
drive the electromagnetic valve guide top column (2008a)
to move upwards; the valve ball (2002a) is opened up-
wards; the control fuel is discharged from the fuel dis-
charging metering hole (2003a); the top pressure of the
control plunger (2005a) is reduced; an upward force ap-
plied to the needle valve (1004a) is greater than a sum
of the pressure of the spring (1006a) and the top pressure
of the control plunger (2005a); the needle valve (1004a)
and the control plunger (2005a) move upwards; the nee-
dle valve (1004a) is opened; and the fuel injector begins
the fuel injection.
[0030] After the electromagnet coil (3003a) in Fig. 1 is
de-energized, the electromagnetic valve guide top col-
umn moves downwards under the effect of an electro-
magnetic valve spring (2011a) to push the armature
(3004a), the valve ball seat (2007a) and the valve ball
(2002a) to move towards the control valve seat (2001a);
the valve ball (2002a) is closed; the fuel discharging me-
tering hole (2003a) stops the fuel discharging; the top
pressure of the control plunger (2005a) increases; an
upward force applied to the needle valve (1004a) is less
than a sum of the pressure of the spring (1006a) and the
top pressure of the control plunger (2005a); the needle
valve (1004a) and the control plunger (2005a) move
downwards; the needle valve (1004a) is closed; and the
fuel injector stops the fuel injection.
[0031] In Fig. 1, the control plunger (2005a) and the
needle valve (1004a) move synchronously, so that the
impact force is large when the needle valve (1004a) is
closed.
[0032] In Fig. 1, the electromagnetic valve guide top
column moves downwards under the effect of the elec-
tromagnetic valve spring (2011a) to push the armature
(3004a), the valve ball seat (2007a) and the valve ball
(2002a) to move towards the control valve seat (2001a).
When the valve ball (2002a) contacts the control valve
conical seat (2006a), the electromagnetic valve guide
top column (2008a), the valve ball seat (2007a) and the
valve ball (2002a) are stopped quickly; the armature

(3004a) continues to move forwards; and the armature
(3004a) is separated from the guide top column (2008a),
so that the impact force of the armature (3004a) acting
on the valve ball (2002a) is reduced.
[0033] In Fig. 1, the electromagnetic valve guide top
column moves upwards under the effect of the armature
(3004a), and when the armature (3004a) contacts iron
cores (3001a, 3002a), the armature (3004a) is stopped
quickly. The guide top column continues to move for-
wards under the effect of the armature (3004a), and the
armature (3004a) is separated from the guide top column
(2008a), so that the impact force of the armature (3004a)
acting on the iron cores (3001a, 3002a) is reduced.
[0034] In Fig. 1, the electromagnetic valve guide top
column is in sliding fit with the armature (3004a) and is
divided into a guide section with a large diameter and a
top rod section with a small diameter. An overall mass
of the electromagnetic valve guide top column is large.
Although the force of the armature (3004a) applied to the
valve ball (2002a) is reduced when the valve ball (2002a)
is closed, the impact force between the valve ball (2002a)
and the control valve conical seat (2006a) is still relatively
large.
[0035] Fig. 2 is a structural schematic diagram of a
known fuel injector without a control plunger. In Fig. 2, a
coupler seat (1001b) with a central hole and a conical
base is concentrically in sliding fit with a valve needle
(1004b) with a conical tip. A plurality of fuel injection holes
are distributed on the conical base of the coupler seat
(1001b). A fuel passage (1002b) on the coupler seat
(1001b) is connected with high pressure fuel through a
main fuel passage (4001b) on a fuel injector body
(4000b). The main fuel passage is provided with an orifice
(4001b-1). The fuel passage (1002b) on the coupler seat
(1001b) enters the valve needle (1004b) and an annular
fuel passage at the lower portion of the coupler seat
(1001b) through an annular groove (1003b). When the
valve needle (1004b) is lowered and the conical base of
the coupler seat contacts the conical tip of the valve nee-
dle (1004b), the fuel injector is closed. When the valve
needle (1004b) rises and the conical base of the coupler
seat is separated from the conical tip of the valve needle
(1004b), the fuel injector is opened for fuel injection.
[0036] Fig. 2 shows a fuel injector without a control
plunger. A needle valve spring (1006b) is mounted at the
tail portion of the needle valve; the top of the needle valve
spring (1004b) and a mounting space of the spring
(1006b) are provided with a control hydraulic cylinder
(1006b-1); and the needle valve spring (1006b) makes
the valve needle (1004b) generate a downward force,
thereby ensuring that the system closes the needle valve
when the pressure of the diesel fuel in the high pressure
fuel passage is relatively low, and also providing a closing
force to the needle valve.
[0037] In Fig. 2, a control valve of the fuel injector with-
out the control plunger adopts a structure with a balance
mechanism. A valve core (2002b) is combined with an
armature (3004b). A control valve spring (2011b) is
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mounted on the upper surface of the armature (3004b).
A valve core is provided with a conical seal surface
(2002b-1) and a sliding seal section (2002b-2). The slid-
ing seal section (2002b-2) also plays a guide role. The
sliding seal section (2002b-2) is mounted in a control
valve guide hole (2001b-2) of the valve seat (2001b). The
conical seal surface (2002b-1) is in sealing fit with a con-
ical surface (2001b-1) of the valve seat (2001b). The
valve seat guide hole (2001b-2) is communicated with a
pressure relief hole (2001b-3). The liquid pressure ap-
plied to the valve core (2002b) is almost balanced. There-
fore, the spring force of the control valve spring (2010b)
mounted at the armature (3004b) is relatively small.
[0038] In Fig. 2, an electromagnet of the fuel injector
without the control plunger is an El electromagnet. The
electromagnet is composed of an iron core of a two-ring
structure (3001b, 3002b) and a coil (3003b).
[0039] Figs. 3-5 show a structure of the fuel injector
without a needle valve preload spring of the present in-
vention. In Figs. 3-5, a coupler seat (1001c) with a central
hole and a conical base and a valve needle (1004c) with
a conical tip are concentrically mounted in a sliding fitting
manner. A plurality of fuel injection holes are distributed
on the conical base of the coupler seat (1001c). A fuel
passage (1002c) on the coupler seat (1001c) is connect-
ed with high pressure fuel through gaps among an orifice
mat (1007c) on the fuel injector body (4000c), a pressure
adjusting spring (1008c), a pressure adjusting valve core
(1009c) and a pressure adjusting valve seat and a fuel
passage (4001c). The fuel passage (1002c) on the cou-
pler seat (1001c) enters the valve needle (1004c) and an
annular fuel passage at the lower portion of the coupler
seat (1001c) through an annular groove (1003c). When
the valve needle (1004c) is lowered and the conical base
of the coupler seat contacts the conical tip of the valve
needle (1004c), the fuel injector is closed. When the valve
needle (1004c) rises, and the conical base of the coupler
seat is separated from the conical tip of the valve needle
(1004c), the fuel injector is opened for fuel injection.
[0040] According to the fuel injector without the needle
valve spring in Figs. 3-5, the valve seat (2001c) of the
fuel injector control valve adopts a slot-hole T-shaped
columnar structure. A valve seat of the control valve in-
cludes a conical valve seat (2006c), a central hole long
column body, and a lower large-diameter seal head
(2001c-1). The conical valve seat is provided with a fuel
outlet orifice (2003c) communicated with the central slot
hole (2005c). The central slot hole (2005c) is communi-
cated with a tail hydraulic cylinder (1004c-1) of the needle
valve (1004c). The valve seat of the T-shaped control
valve adopts a floating mounting structure. A valve seat
long column of the T-shaped control valve is slidably as-
sembled in the central hole of the fuel injector body
(4000c). The liquid pressure on the end surface of the
large-diameter seal head (2001c-1) of the T-shaped con-
trol valve seat makes the seal seat of the T-shaped con-
trol valve seat press a seal seat (4003c) of the fuel injector
body. The control fuel successively passes through a

main fuel passage (4001c), a fuel inlet orifice (2004c)
and a gap between the control valve seat and the central
hole to enter the control hydraulic cylinder (1004c-1). The
control fuel successively passes through the central slot
hole (2005c), a fuel outlet orifice (2003c), the control
valve composed of the valve seat (2006c) and the valve
ball (2002c), and a fuel return hole (4002c) to be dis-
charged from the hydraulic cylinder (1004c-1).
[0041] In Figs. 3-5, the valve ball (2002c) is mounted
on a conical valve seat (2006c). The ball seat (2007c) is
mounted on the valve ball (2002c). The guide column
(2008c) pushes against the ball seat (2007c). The guide
column (2008c) is fixed together with the armature
(3004c). A guide sleeve (3005c) projects upwards. The
guide column (2008c) is mounted in the guide sleeve
(3005c). A control valve spring (2010c) is mounted on
the upper portion of the armature (3004c). An outer iron
core of the electromagnet is formed by stacking two lay-
ers of L-shaped rings (3002c, 3002c-1). An inner iron
core is composed of a fixed column (3001c) with a posi-
tioning step and an L-shaped compression ring (3001c-
1). The inner iron core fixed column (3001c) is fixed on
an iron core mounting body. The step of the inner iron
core fixed column (3001c) is pressed against the com-
pression ring (3001c-1). The compression ring (3001c-
1) is pressed against the two layers of L-shaped rings
(3002c, 3002c-1). The coil (3003c) is mounted in an an-
nular space between the outer and inner iron cores.
[0042] Fig. 6 shows a second embodiment of an elec-
tromagnet iron core. An inner and outer iron cores
(3001d-1, 3001d-2, 3002d, 3002d-1) are formed by
stacking two layers of U-shaped rings. The U-shaped
rings are fixed by an iron core fixed column (3001d) with
a step.
[0043] Fig. 7 shows a shape of a grooved liquid dis-
charging armature. In Fig. 7, a large-disc-shaped arma-
ture is fixed together with a guide column. Liquid dis-
charging grooves are distributed on the periphery of the
guide column. The armature is suitable for the fuel injec-
tor with an external fuel return port higher than the elec-
tromagnet.
[0044] Fig. 8 shows a shape of a liquid discharging
armature with an inner hole. In Fig. 8, the large-disc-
shaped armature is fixed together with the guide column
(2008c-1). The center of the guide column is provided
with a through hole. The end portion of the guide column
is provided with a liquid guide groove. High pressure liq-
uid discharged from the control valve directly flows to the
electromagnet to cool the electromagnet. The armature
is particularly suitable for the fuel injector with an inner
fuel return port lower than the electromagnet and also
suitable for the fuel injector with the fuel return port higher
than the electromagnet.
[0045] Fig. 9 shows a structure of a simplified main fuel
passage pressure adjusting mechanism. In Fig. 9, an up-
per section of an oblique fuel passage (1002d) of the
coupler is provided with a conical fuel hole (1007d-1). A
conical orifice core (1007d) is mounted in the conical fuel
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hole (1007d-1). In Fig. 9, the length of the valve needle
(1004d) is reduced, and a stroke adjusting mat (1004d-
1) is mounted in the hole of the fuel injector coupler. The
fuel inlet metering hole (2004d) is arranged on an out-
flared slope of an opening of the central hole of the fuel
injector body.
[0046] The fuel inlet and the fuel return port of the fuel
injector body of the present embodiment are built-in. The
solutions of the present invention are apparently suitable
for the fuel injector with the external fuel inlet and external
fuel outlet, which is not described in detail herein.

Claims

1. A common rail fuel injector for a diesel engine,
wherein a valve seat of a fuel injector control valve
adopts a slot-hole T-shaped columnar structure
(2001C); liquid passes through a slot hole of the
valve seat of the control valve to control hydraulic
pressure at a tail portion of a needle valve; a T-
shaped pilot valve seat adopts a floating mounting
structure: a large end of the T-shaped control valve
seat faces downwards, and a long column of the T-
shaped pilot valve seat is slidably assembled in the
central hole of the fuel injector body; the large end
of the T-shaped control valve seat and the central
hole of the fuel injector body are provided with a seal
seat surface matched with each other; the hydraulic
pressure at the lower end of the T-shaped control
valve seat enables the seal surface of the T-shaped
control valve seat to press the seal surface of the
fuel injector body; no needle valve spring is mounted
on the tail portion of the needle valve; when an en-
gine is stopped or just started, when the system pres-
sure of the T-shaped control valve is relatively low,
and when the pressure on the lower end surface of
the T-shaped control valve seat is smaller than a
spring force of the control valve, the spring force of
the control valve drives the T-shaped control valve
seat, so that the T-shaped control valve seat presses
the tail portion of the needle valve to close the needle
valve, and the spring of the control valve also plays
a role of a needle valve preload spring; a pressure
adjusting mechanism is arranged on a main fuel inlet
passage, so that when the needle valve is opened,
the pressure of the diesel fuel entering the lower por-
tion of the needle valve is reduced; and when the
control valve is closed, the pressure at the tail portion
of the needle valve is higher than the pressure at the
front end of the needle valve, and the needle valve
is closed by the pressure difference.

2. The common rail fuel injector for the diesel engine
according to claim 1, wherein the hydraulic pressure
adjusting mechanism of the main fuel passage is a
structure in which a spring pressure adjusting valve
is serially connected with an orifice mat and succes-

sively comprises a pressure adjusting valve seat, a
pressure adjusting valve core (1009c), a pressure
adjusting spring (1008c) and the orifice mat (1007c)
from top to bottom.

3. The common rail fuel injector for the diesel engine
according to claim 1, wherein the hydraulic pressure
adjusting mechanism of the main fuel passage is a
conical orifice core (1007d), and adopts a structure
that an upper section of a coupler body oblique fuel
passage (1002d) is provided with a conical fuel hole
(1007d-1), and the conical orifice core (1007d) is
mounted in the conical fuel hole (1007d-1).

4. The common rail fuel injector for the diesel engine
according to claim 1, wherein a valve seat in the hy-
draulic adjusting mechanism of the main fuel pas-
sage is arranged on a fuel injector body, and the
pressure adjusting valve core (1009c) is mounted on
the adjusting valve seat of the fuel injector body; and
the pressure adjusting spring (1008c) and the orifice
mat (1007) are mounted on the main fuel passage
of the coupler.

5. The common rail fuel injector for the diesel engine
according to claim 1, wherein an electromagnet ar-
mature (3004c) is fixed together with an armature
guide column (2008c); the armature guide column
is downwardly mounted in a guide sleeve (3005c);
and the guide column pushes against a ball valve
seat (2007c).

6. The common rail fuel injector for the diesel engine
according to claim 1, wherein an optimized electro-
magnet armature is a grooved liquid discharging
electromagnet armature, and the periphery of the
guide column (2008c) is provided with longitudinal
grooves serving as fuel discharging passages.

7. The common rail fuel injector for the diesel engine
according to claim 1, wherein an optimized electro-
magnet armature is a liquid discharging armature
with an inner hole; the armature is fixed together with
the guide column (2008c-1); the center of the guide
column is provided with a through hole; and the end
portion of the guide column is provided with a liquid
guide groove.

8. The common rail fuel injector for the diesel engine
according to claim 1, wherein the guide sleeve of the
guide column projects upwards for a section of 2 to
5 mm, thereby increasing an air gap between the
lower surface of the armature and the fuel injector
body.
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