
 
 

                     Description                
 

Electric All-Dimensional Numerical Control Injection 

Molding Machine 
 

 
TECHNICAL FIELD OF THE INVENTION  

The invention relates to an injection molding machine and, particularly an 
electric all-dimensional numerical control injection molding machine which is driven 
with electric power, may rapidly open and close a mould, and is adaptable for 
production of plastic products with high precision and complex structures.  
 
TECHNICAL BACKGROUND OF THE INVENTION 

Plastic is a novel structural material used extensively in various sectors of a 
e's lives. With economic development, 

the applications of plastic in various fields have been expanded so that enterprises are 
facing a lot of opportunities. On the other hand, as the structure of plastic products 
becomes more and more complex; their volume is continuously miniaturized; and 
their products require almost strict accuracy and appearance as well as the stable 
production in large quantities, these become a huge challenge for the enterprises.   

The injection molding machine in the prior art has two moulds: one is a 
stationary mould and the other is a movable mould. The movable mould is driven by 
an oil cylinder to reciprocate along a guide column, implements mould opening and 
closing functions, and has only one mould opening direction. As the injection molding 
machine has high productivity and is easy to achieve automation, it is widely used in 
the production of a plastic part. However, the machine still has many disadvantages, 
for example, the higher proportion of finished products against wastes, slow 
production speed, being prone to flash, high cost of manufacturing the mould, high 
energy consumption, etc. More importantly, it is extremely difficult and extremely 
high production and tooling costs to produce a small, sophisticated and complex 
three-dimensional geometry part. On the other hand, currently, various types of the 
domestic injection molding machines mostly use hydraulic or pneumatic power. 
Therefore, there are following main problems: (1) complex mechanical structure as 
well as high use and maintenance costs; (2) tedious installation and dismantlement of 
the mould; uneasy control of manufacturing and filling speeds of the mould; and too 
many problems in production stability and product quality; (3) big noise; easy leakage 
of hydraulic oil; and large impact on environment.  
 
SUMMARY OF THE INVENTION 

The objective of the invention is to overcome the above shortcomings of the 
technique and provide an electric all-dimensional numerical control injection molding  
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machine with advantages of high production rate, simple operation, high efficiency, 
stable production, high product quality, environmental protection, and low 
manufacturing and use costs.  

The invention adopts the following technical proposals to solve the technical 
problems: An electric all-dimensional numerical control injection molding machine 
has one oblique main board and one cross-shaped chute mould assembly mounted on 
a central hole of the main board; and at least two sets of slider moulds are guided in a 
chute and implement mould opening and closing actions. 

Four sets of electric mould guiding devices take a central line of a central hole 
of the main board as a symmetric axis, and are arrayed in equiangular order in an 
angle of 90 degree and mounted on a front face of the main board. A shaft of an 
electric driver is connected with various slider moulds. The slider mould is disposed 
in the chute of a cross-shaped mould base and reciprocates and slides linearly in the 
chute by means of linear movement of the shaft of the electric driver to implement 
mound opening and closing functions. 

An injection system, when the slider mould is in a key position, is used for 
injecting a fused plastic material into a mould cavity of the slider mould, and 
solidified and molded under pressure to form a needed part. One set of sliding rail 
devices are mounted on a back face of the main board. An injection molding machine 
assembly is mounted on the sliding rail device and moves forwards and backwards 
along a sliding rail by means of an electric driver, so as to achieve the purpose that a 
nozzle on the injection molding machine assembly is tightly against and away from 
the position of a pouring gate of the mould, and ensure that the nozzle tightly contacts 
the mould and produces injection pressure closing a fused plastic material.  

A control system comprises a device used for inspecting opening and closing 
positions of the mould, which is realized through the inspection for the position of the 
shaft of an electric driver.  

The mechanical structure of the electric all-dimensional numerical control 
injection molding machine may conveniently mount, dismantle and adjust the electric 
driving device, the mould and other relevant components.  

When in use, various slider moulds of the electric all-dimensional numerical 
control injection molding machine close the mould by directly driving the electric 
driver and based on a set close program; the injection system moves into an injection 
step; and an injection machine moves forwards along the sliding rail by the action of 
the electric driver, so that the nozzle on the injection machine is tightly against a 
pouring gate of the mould. A pressing injection screw, under the action of another 
electric driving device and with high speed and pressure, injects the fused plastic 
material in a storage chamber into a mould cavity of the mould through the nozzle, 
opens the mould based on a set order after the pressure of the material is maintained 
and the material is cooled, and transports products into a charging barrel through a 
stripping and blowing mechanism while the next cycle begins. The process is simple, 
stable and highly efficient.  

Various temperature and place sensors in the control system inspect timely the 
place signals of various components and the temperature signals of the injection  

 
2 



 
 

 
system and transmit these signals to the control system. The control system realizes 
the coordination action among various components and mechanisms of the system 
based on the program processed in advance.  

The invention has the following effects: the electric all-dimensional numerical 
control injection molding machine greatly improves the production efficiency of 
injection molding products, facilitates the operation to be simple, safe, highly efficient 
and environmental protection, increases the production stability and the quality of 
casing products, lowers the manufacturing cost of the casting products, and is 
adaptable for production of plastic products with high accuracy and complex 
geometric shapes. Meanwhile, the injection molding machine is completely driven by 
electric power, thus lowering the manufacturing and maintenance costs of the 
apparatus and further improving the accuracy of the products.  

 
DRAWINGS OF THE INVENTION 

The features of the invention have been generally described. The drawings of 
preferable examples of the invention are described with reference, in which:  

FIG. 1 is a side sectional view of the utility model.  
FIG. 2 is a main view that various elements and a mould of an electric mould 

guiding device mounted on a main board under mould-opening conditions are 
connected with each other.  

FIG. 3 is a main view that various elements and a mould of an electric mould 
guiding device mounted on a main board under mould-closing conditions are 
connected with each other.  

 
EMBODIMENTS OF THE INVENTION 

Referred to FIG. 1, the electric all-dimensional numerical control injection 
molding machine has one machine base body 11 integrally connected with a structure 
frame and provided with a power and control system therein (which is not required by 
the utility model and hence only described as an implementation application here.), 
and one main board. A cooling pipe 10a, mounted on a back face of the main board, is 
sealed with a cover board 10. The main board 11 is obliquely provided on the machine 
base body 11. Four sets of the electric mould guiding devices and a chute of a 
cross-shaped mould base are mounted on a front face of the main board 1.  

An injection system is mounted on a back face of the main board 1. The 
injection system consists of an injection machine assembly 12 (which is not required 
by the utility model and hence only described as an implementation application here.), 
a sliding rail device 13 and a displacement electric driver 15. Materials are entered 
into a material cylinder from a hopper 14 and plasticized, fused, and homogenized by 
an injection machine. An injection screw, acted by the pushing force of the electric 
driver in the injection machine and with high speed and pressure, injects fused 
materials in a storage chamber into a mould cavity of a mould through a nozzle. The 
fused material is cooled, solidified and sized under pressure.  
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An injection machine assembly 12 is mounted on the sliding rail device 13, 
reciprocates along the sliding rail 13 by the action of the displacement electric driver 
15, facilitates an injection base to move forwards and backwards, and guarantees an 
injection molding nozzle to tightly contact with the mould through a central hole of 
the main board 1 and produce the pressure of the injection base which may seals a 
fused body.  

FIG.s 2 to 3 show an electric mould guiding device completely mounted. The 
electric mould guiding device consists of a mounting board 2a, an electric driver 2 and 
a connecting block 3. Four sets of electric mould guiding devices 2 take a central line 
of a central hole of the main board 1 as a symmetric axis, and are arrayed in 
equiangular order in an angle of 90 degree and mounted on a front face of the main 
board. The chute of the cross-shaped mould base is fixed on the main board 1 through 
a guide column 5. A slider mould 8 is disposed in the chute of the cross-shaped mould 
base and connected with a shaft of the corresponding electric driver 2 through the 
connection block 3 and a pin 4, respectively. A bolt 5a locks the cover board 5 and the 
chute of the cross-shaped mould base at the main board through the guild column 5, 
so as to guarantee the accurate sliding position of the slider mould 8. Therefore, the 
action of the shaft of the electric driver 2 directly drives the slider mould to implement 
mould opening and closing actions.  

A position inspection device 9 is used for inspecting the opening and closing 
actions of the slider mould. A position inspection device 16 is used for inspecting the 
forward and backward actions of the injection machine assembly. A signal, received 
by the position inspection device, is transmitted to a control system of a machine, so 
as to achieve the control of steps.  

When the slider mould reaches the mould-closing position by the action of four 
sets of the electric mould guiding devices, various electric drivers maintain 
corresponding pressure to resist the instant expanded pressure produced by the mould 
cavity during injection, thus facilitating the slider mould to maintain the stable 
mould-closing conditions all the time and guaranteeing the production of products 
with right accuracy and high quality.   

To sum up, the electric all-dimensional numerical control injection molding 
machine provided in the invention may be adaptable for the requirements of rapid 
speed, high pressure, high accuracy, high complexity and high flexibility, thus greatly 
decreasing the manufacturing and maintenance costs of the apparatus, increasing the 
production efficiency, production stability and quality of products while decreasing 
the cost of the injection molding products, and facilitating the operation to be simpler, 
safer, high efficient and environmental protection.   

The above description is only used for illustrating the invention and does not 
limit the content represented and described here. The details of forms, part 
arrangement and structures changed based on the creation and features of the 
invention shall all be within the scope claimed to be protected by the invention.  
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                           Claims                               
1. An electric all-dimensional numerical control injection molding machine, 

wherein the injection molding machine comprises: a machine base body on which a 
main board is obliquely provided; four sets of electric mould guiding devices taking a 
central line of a central hole of the main board as a symmetric axis, arrayed in 
equiangular order in an angle of 90 degree and mounted on a front face of the main 
board; a cross-shaped chute mould assembly erected at the periphery of a central hole 
of a front face of the main board; and an injection device assembly placed on a back 
face of the main board, used for injecting a plasticized and fused plastic material into 
a mould cavity of a slider mould when a slider mould is in a key position, and 
solidified and molded under pressure to form a needed part.  

2. The electric all-dimensional numerical control injection molding machine of 
claim 1, wherein the main board comprises a cooling system for decreasing the 
temperature of the main board; the front face of the main board is used for fixing the 
electric mould guiding device; four guide columns are mounted at the periphery of a 
central hole of the main board; the cross-shaped chute mould assembly is accurately 
positioned and fixed on the central hole of the main board through a positioning 
sleeve and the guide column; the back face of the main board is used for mounting 
various related components of an injection system; the hole of the central part of the 
main board is used for fitting a nozzle of the injection device to the mould carried in a 
cross-shaped chute mould base. 

3. The electric all-dimensional numerical control injection molding machine of 
claim 1, wherein the electric mould guiding device consists of a mounting board, an 
electric driver and a connecting block; four sets of electric mould guiding device take 
the central line of the central hole of the main board as the symmetric axis, are arrayed 
in equiangular order in an angle of 90 degree and are mounted on the front face of the 
main board; a shaft of the electric driver is connected with various slider moulds; and 
the slider mould is disposed in the chute of a cross-shaped mould base and 
reciprocates and slides linearly in the chute by means of linear movement of the shaft 
of the electric driver to implement mould opening and closing functions.  

4. The electric all-dimensional numerical control injection molding machine of 
claim 1, wherein an injection movement system consists of a set of sliding rail devices 
mounted on the back face of the main board and the electric driver; and an injection 
machine assembly is mounted on the sliding rail device and moves forwards and 
backwards along the sliding rail by means of the electric driver, so as to achieve the 
purpose that a nozzle on the injection machine is tightly against and away from the 
position of a pouring gate of the mould.  
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