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Ronggiang DONG
Chongging Jiaotong University, Chongging, 400074,CHINA

Abstract: Electromagnetic valve is used to control the direction of flow automation components. Because of
itsirregular with more holes, using traditional fixture on the ordinary lathe or CNC lathe processing, produc-
tion efficiency is low and difficult to ensure machining quality. Through the analysis of the structure characte-
ristics of the parts and machining requirements, it has designed a set of more reasonable fixture, which is an
economical and practical equipment for improving the production efficiency and processing precision. Finally

the new fixture could has a certain amount of practical value.
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1. Introduction

With the progress of science and technology, and the
development of production, al kinds of perforated me-

noid valve, the hole is more on its six surface ,and the

cost, It will greatly promote the development of produc-
tivity.

chanical products emerge in endlessly, have various f,{:'_’ﬁ“xx P

shapes, among them, the solenoid valve is a kind of typi- - - <" ,ﬂ

cal Hole Parts. In the process of Hole Parts manufactur- e [\r_z,, L

ing, productivity and processing quality are core issues of ““mh g "-._i s

concern[1] . In the production and processing of the sole- 3 ":\J. 7 & R St L
b e

shape is irregular, if using traditiona fixture on general
CNC lathe machining, there are some problems, for ex-
ample, a low efficiency, identity of Hole depth is poor,
workers need high technica level, it is difficult to ensure
machining quality. In order to solve these problems, we
design arelatively reasonable and feasible special fixture
which made process the perforated parts such as solenoid
valve on the CNC machine tools can process smoothly,
to ensure the quality of machining at the same time, to
some extent, it can improve production efficiency.

2. Structure Characteristics and Processing
Technology of Solenoid Valve Parts

2.1. The Structure of Solenoid Valve

Solenoid valve is automated basic element which is used
to control the direction of fluid, belongs to the actuator, is
used for mechanical control and Industrial valves nor-
mally, to control the direction of the medium, so as to
achieve control of the valve switch. Today, in modern
industrial processes, Solenoid valve play an irreplaceable
role which is in improving the degree of equipment au-
tomation, so if we produce the Solenoid valve that con-
forms to the technical requirements efficiently and Low
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Figure 1. Electromagnetic valve body

As shown in Figure 1, the electromagnetic valve for
processing parts as follows:
(1) on the surface before and after 3 x f 11.9 hole and

tapping screw thread M 14 bore hole (3, 4, 5);
(2) the front 3 x f 8.5 hole and tapping screw thread M 10

bore (1, 2);
(3) on the surface before and after 3 x f 11.9 hole width

is2 tank (tank 3, 4, 5);

(4) thefront 3x f 18.5 hole width 1.5 tank (tank 1, 2);

(5) 3x f 3.2infront of the hole (hole 8, 9 hole);

(6) behind the steps of the 3 x f 6 dlots (step 1 and step
2);

(;) thetop 3 x f 4.2 hole bore (6, 7);

(8) lateral 3 x f 2.5 hole and tapping screw M3 bore hole
(10, 11, 12, 13) hole.

2.2. Processing Technology Design
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Using a dedicated vertical combination machine toolq 2,
3], Blank can complete the above step 8 work content
after a procesg[4]. The machine has a turntable of 15
Split stations, were installed on both sides of the turnta-
ble is drilling, tapping machine. Among them, after drill-
ing machine is modified, used with a hydraulic lifting
device to complete the processing of Solenoid valve on
the tank. Fixture used in this paper, a new type of special
fixture design, Can achieve rapid positioning and clamp-
ing of the work piece, and can index automatically, com-
plete the side 4 x f 2.5 holes, processing of screw thread

M3. In addition, that can completed the loading and un-
loading of work, greatly shorten the production cycle,
improve production efficiency, while reducing the labor
intensity by incorporating robots and transport equip-
ment..

3. Fixture Design

Machine tool fixture is the technological equipment
which is used for clamping work piece, when processing
parts on machine tool, its role is to correct the relative
position between work piece and cutlery, and clamp
work piece firmly. Fixture is generally composed by po-
sitioning device, clamping devices, knife guiding device,
aswell asother elements.

In order to improve the production efficiency, the fixture
should use cylinder to driven and clamping, in addition,
to process holes and threads easily in the side of electro-
magnetic valve, need to add slewing mechanism, thus,
the work piece can turn 90° Angle. Generally speaking,
the fixture should meet the following requirements. en-
suring clamping safely, reliably, that is to say, the clamp-
ing force is big enough, and it is easy to position; ensur-
ing the accuracy of the parts size and the shape and posi-
tion of parts, shorting the auxiliary time of demolition,
installation, finding the right piece; it can revolve index-
ing automatically; maintaining and replacing damaged
parts are convenient.

Considering that the fixtures meet the above require-
ments, we designed the specia fixture of the electromag-
netic valve as shown in Figure 2.

Figure 2. Jig 3D assembly drawing
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4. Working Principle and Steering M echan-
ism of the Fixture

4.1. Clamping Principle

The fixture which used a single-acting hydraulic cylinder
driven that two plate clamp the work piece at the same
time by hydraulic cylinder, so that we can achieve the
purpose of rapid clamping, positioning is accurate and
reliable. The clamping mechanism mounted on the bot-
tom of the work piece, It can vacate the left and right,
front and back, and the top space, thus the power head
does not interfere with the fixture in the process of
processing. The entire fixture can realize the functions of
turning 90° angle by the steering mechanism at the bot-
tom.

3.2. Deter mination of the Clamping Force

in the process of clamping, the working stroke of hydrau-
lic cylinder is 10 mm, maximum working pressure is
8Mpa,according to the transfer mechanism of clamp pla-
ten[6], clamp force model is smplified as shown in fig-
ure 13.
(1) The hydraulic cylinder force Q is:

Q=P A=P(pR*- pr?) @
In the above formula: P is the maximum working pres-
sure of the hydraulic cylinder, A is the effective active
area of the cylinder, R is the piston radius, r is the radius

of the piston rod.
(2) Blank suffered by clamping force W is.
2L, cos58’

In the above formula: L; isthe vertical distance from the
fulcrum to the point of action W, L, is the vertical dis-
tance from the fulcrum to the force action points of the
Hydraulic cylinder Rally Q in the direction of rod, n is
the efficiency of the hydraulic cylinder.

Figure 3. Force diagram

4.3. Steering M echanism Design

Steering mechanism is mainly composed of Rack and
pinion hydraulic cylinders, Cam with the gear, the lock
pin, Indexing plate, stopper device and other components.
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When it is working, Rack and pinion hydraulic cylinders
drives Cam with the gear rotating, at fist, Indexing plate
cannot rotate freely because of the effect for the lock pin.
After Cam with the gear rotated 35°, the lock pin is dri-
ven out from indexing hole by the cam, at this time, in
the role of stopper device, indexing disk drive spindle
rotating (shaft and fixture as a single entity), the lock pin
dides on the cam. When Indexing plate rotated 90°,the
lock pin return to the indexing holes again, and then it
completes a division, Work piece rotate 90°. After the
work piece is completed, the indexing device is reset
according to the same principle.

Figure 4. Degrees body stereogram

(1) Insitu

The above parts assembly relationship is as follows: shaft
connected by screws and the fixture; it can rotate freely
that cam gear deeve on the shaft; Indexing plate sleeve
on the shaft, and is connected by screws and shafts, can-
not rotate freely; stopper device is fixed on cam gear by
screw thread, Its internal compression spring ensures that
the Locking nail on the stopper device keep close to the
indexing plate which is In bottom of the Locking nail
tightly; set device is mounted on the Indexing body, Its
interior has a compression spring, can guarantee the lock
pin close to the indexing plate or driving cam gear diding.
At the initial position, the positional relationship of the
components shown in Figure 5, the lock pin in the Index-
ing groove, at thistime, the fixture cannot rotate freely.

Figure5. Initial sketch map
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(2) Cam gear rotate 35 °©

After the cam gear driven by the rack hydraulic cylinder
and rotate 35 °, the lock pin is driven out from Indexing
groove by the cam, at the same time, the stopper device
exactly touched the stopper groove on the surface of the
indexing plate. At thistime, in the role of stopper device,
indexing plate rotate together with the cam gear, then it
can complete the indexing movement.

Figure 7. After 125°rotation

(3) Cam gear rotatel25 °

When the cam gear rotatel25° together with indexing
plate CAM gear and dial rotated 125 °, the lock pin re-
enter to the indexing groove, and then it completes a di-
vision, work piece rotate 90°.

4. Conclusion

(1) The design of electromagnetic valve fixture in this
paper, adopts hydraulic drive, has many characteristics,
such as clamping reliable, accurate positioning, aswell as
auto-rotation 90°,and so on. The clamping and steering
mechanism mounted on the bottom of the work piece, It
can vacate the left and right, front and back, and the top
space, thus the processing tool does not interfere with the
fixture in the process of processing.

(2) Using this fixture that coordinates with the appropri-
ate combination machine tools, it not only takes up less
space, the blank also can complete the processing step in
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text by clamping and locating once, it not only assur-
ances the Processing quality, but also improve the
processing efficiency of the solenoid valve.
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