
Chapter 2 Mold Design 

2.1 Molding Parts 

Molding parts refer to those in direct contact with plastics to form the shape of plastic parts, 
wherein those constituting the contour of the plastic parts are called cavities and those constituting 
the internal shape of the plastic parts are called cores. Since the cavity and core directly contact 
the plastics of high temperature and pressure and rub with the plastic parts when protruding, it is 
thus required that they are provided with sufficient intensity, rigidity, hardness, abrasion resistance, 
corrosion resistance as well as low enough surface roughness.     

2.1.1 Structural Design  

1. Cavity Structural Design  
1) Integral Cavity  
Directly cut cavity in the die set plate as indicated in Fig. 2-1. The advantage thereof is that 

the processing cost is relatively low. Yet the molding board material for making the die set is 
usually common medium carbon steel which is short in service life if used as cavity parts, whereas 
selecting materials with high performance shall result in high production cost. 

Usually, for the mold and precision of plastic parts which are less than 10000 times of 
molding, relatively low requirements are made; therefore, for molds of simple shape, integral 
structure can be adopted.      

 

Fig.2-1: integral cavity 

2) Integral Embedded Cavity  
Use high quality materials (high-carbon steel or alloy tool steel) which are slightly larger than 

the external shape of the plastic parts (wall thickness of sufficient intensity must be ensured) to 
make the cavity parts and embed them into the molding plate thereafter, as indicated in Fig. 2-2.  

The advantage is that the service life of the cavity parts can be ensured and meanwhile the 
material cost is reduced. Furthermore, it is easy and convenient to repair and replace the cavity 
parts if they are damaged.  



 
Fig.2-2: integral embedded cavity 

3) Insertion and Splice Cavity  
For cavities which are of complicated shapes or are damageable in certain parts, design the 

parts hard to be processed or easily damaged into insert form and embed them into the basal body 
of the cavity, as indicated in 2-3. 

 
Fig.2-3: local insertion and splice cavity 

For large and complicated cavity mold, the four walls of the cavity can be separately 
processed and inlaid into the mold sleeve and finally fitted with the soleplate, as indicated in 
Fig.2-4. 

 
Fig.2-4: split-type cavity 



4) Threaded Ring Cavity 
Threaded ring cavity is a kind of active insert used to mold the outer thread of the plastic 

parts, which shall be protruded together with the parts after molding and dismounted outside the 
mold. Fig.2-5 shows an integral threaded ring cavity whose length of fit is 5mm~8mm. To make it 
easy for assembly, the remaining parts are made into 3°~ 5° obliquity, and a four-sided plane is 
modified at the lower extreme so that it will be convenient to screw it from the plastic parts with 
tools. 

To sum up, cavity structures in more common application are integral embedded cavity and 
insertion and splice cavity.  

 
Fig.2-5: threaded ring cavity 

2. Core Structural Design  
Integral punch costs too many materials and the working load for cutting and processing 

amounts too high. Therefore, hardly any such structure exists in modern mold structures which is 
instead preoccupied with integral embedded punch and inlaying modular punch, as indicated in 
Fig.2-6 and 2-7. 

 
Fig.2-6: core structure 

 



 
Fig.2-7: inlaying modular core 

2.1.2 Dimension Design 

The working dimension of molding parts refers to the dimension in direct contact with plastic 
parts in the cavity and core. Its precision directly influences the precision of plastic parts. 
1. Factors Relating with Working Dimension  

1) The Shrinkage of Plastic Parts  
Due to the nature of plastic (to expand when hot and to shrink when cold), the dimension of 

plastic parts after molding and cooling is smaller than that of the cavity. 
2) Manufacturing Tolerance  
The manufacturing tolerance directly influences the dimension tolerance of plastic parts. 

1/3~1/6 of the tolerance of plastic parts is usually taken as the manufacturing tolerance of cavity 
and core, and the surface roughness Ra is 0.8 um ~0.4 um .    

3) Abrasion Loss during Use 
The abrasion and restoration during production can lessen the dimension of cores and enlarge 

the dimension of cavities. 
Therefore, shrinkage plays a more important part in the dimension of plastic parts when 

molding large parts, whereas when molding small parts, the influence of manufacturing tolerance 
and abrasion loss is relatively greater. Commonly-used shrinkage of plastic parts is usually 
between several percent and parts per thousand. For specific shrinkage of plastic please refer to 
relevant manuals or instructions to plastic products.  
 
2. Computation of Working Dimension  

Usually, the working dimension of cavities and cores is determined according to such three 
factors as the shrinkage of plastic, the manufacturing tolerance of cavity and core parts as well as 
the abrasion loss. 

1) Computation of Cavity Working Dimension  
Cavities are mold parts for forming the external shape of plastic parts. Its working dimension 

is a kind of containment dimension which can gradually get larger due to the abrasion of cavity in 
use. Hence, to leave some space for mold-repair after abrasion and for the convenience of fitting 
and assembly, when designing mold, it might as well take the lower limit as the containment 
dimension and take the upper deviation as dimension tolerance. The specific formula is as follows: 

Formula for radial dimension of cavity: 



                      δ+Δ−+= ])4/3(1[ ）（ kLL p                            （2-1） 

Wherein:  Lp —— Nominal dimension of the external shape of plastic parts;  
k  —— Average shrinkage of plastic; 
Δ  —— Dimension tolerance of plastic parts;  
δ  —— Manufacturing tolerance of molds, taking 1/3 ~ 1/6 of the dimension 

tolerance of corresponding plastic parts.  
Formula for depth dimension of cavity:  

δ+Δ−+= ])3/2(1[ ）（ kHH p                           （2-2） 

Wherein:  Hp —— Nominal dimension in the altitude-direction of plastic parts.  
2) Computation of Core Working Dimension 
Cores are used to mold the internal shape of plastic parts. Its working dimension also belongs 

to contained dimension which gradually decreases due to the abrasion of core in use. Hence, to 
leave some space for mold-repair after abrasion and for the convenience of fitting and assembly, 
when designing mold, it might as well take the upper limit as the contained dimension and take 
the lower deviation as dimension tolerance. The specific formula is as follows: 

Formula for radial dimension of core: 

δ−Δ++= ])4/3(1[ ）（ kll p                               （2-3）

Wherein:  lp —— Radial nominal dimension of the internal shape of plastic parts. 
Formula for altitude dimension of core: 

δ−Δ++= ])3/2(1[ ）（ khh p                               （2-4） 

Wherein:  hp —— Nominal dimension in the depth-direction of plastic parts. 
3) Computation of the Position Dimension of Molds (such as dimension of center-to-center 

distance of holes)  
The formula is:  

2/1 δ±+= ）（ kCC p                                      （2-5） 

Wherein:  Cp —— Position dimension of plastic parts.  
 

3. Computation for the Dimension of Threaded Ring Cavity and Threaded Core  
1）Computation for the Dimension of Threaded Ring Cavity  
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Wherein:  Dm —— Dimension of pitch diameter of threaded ring cavity;  
Dl —— Dimension of major diameter of threaded ring cavity;  
Ds —— Dimension of minor diameter of threaded ring cavity;  

    Dpm —— Nominal dimension of pitch diameter of plastic parts’ external thread;  
    Dpl —— Nominal dimension of major diameter of plastic parts’ external thread;  
    Dps —— Nominal dimension of minor diameter of plastic parts’ external thread;  



   Δ  —— Pitch diameter tolerance of external thread of plastic parts;  
   δ  —— Manufacturing tolerance of threaded ring cavity, for pitch diameter, 5/Δ=δ , 

and for major and minor diameters, 4/Δ=δ .   
2）Computation for the Dimension of Threaded Core  
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Wherein:  dm —— Dimension of pitch diameter of threaded core;  
dl —— Dimension of major diameter of threaded core;； 
ds —— Dimension of minor diameter of threaded core;  

dpm —— Nominal dimension of pitch diameter of plastic parts’ internal thread;   
dpl —— Nominal dimension of major diameter of plastic parts’ internal thread;  
dps —— Nominal dimension of minor diameter of plastic parts’ internal thread; 
Δ  —— Tolerance of pitch diameter of plastic parts’ internal thread;  
δ  —— Manufacturing tolerance of threaded core, for pitch diameter, 5/Δ=δ , and 

for major and minor diameters, 4/Δ=δ .   
3）Computation for Working Dimension of Screw Pitch  

2/1 δ±+= ）（ kPP p                                  （2-8）

Wherein:  Pp —— Nominal dimension of screw pitch of plastic thread parts;  
δ  —— Refer to Table 2-1 for the manufacturing tolerance of screw pitch;  
P —— Dimension of screw pitch of threaded ring cavity or threaded core.  

Usually, when the number of threads is less than 7~8, it is not necessary to count the working 
dimension of screw pitch; instead it can be redeemed through the engagement clearance of thread.  

Table 2-1: manufacturing tolerance of threaded core or threaded ring cavity 
Diameter of Thread Length of Fit Manufacturing Toleranceδ  

3 ~10 
12 ~22 
24 ~ 66 

~ 12 
>12 ~ 20 

>20 

0.01 ~ 0.03 
0.02 ~ 0.04 
0.03 ~ 0.05 

 
4. Examples of Computation  

Refer to Fig.2-8 for the structural dimension of plastic parts and corresponding cavity 
structure, wherein the plastic parts are made from polypropylene, the shrinkage is 1％-3％. The 
dimension of cavity and core is to be calculated. 

 
Fig.2-8: plastic parts and corresponding cavity and core 



Answer: Average shrinkage of plastic is 2% 
 ① Computation of relevant dimension of cavity 

Radial Dimension: δ+Δ−+= ])4/3(1[ ）（ kLL p  

6/18.0]8.0)4/3()02.01(110[ ××−+=  

13.06.111 +=  

Depth Dimension: δ+Δ−+= ])3/2(1[ ）（ kHH p  

                  6/13.0]3.0)3/2()02.01(30[ ××−+=  

05.04.30 +=  

 ② Computation of relevant dimension of core  

Radial Dimension: δ−Δ++= ])4/3(1[ ）（ kll p  

                 6/16.0]6.0)4/3()02.01(80[ ×−×++=  

                 1.005.82 −=  

Depth Dimension: δ−Δ++= ])3/2(1[ ）（ khh p  

                 5/12.0]2.0)3/2()02.01(15[ ×−×++=  

                 04.043.15 −=  

Core Diameter: δ−Δ++= ]4/31[ ）（）（ kdd p  

                   5/11.0]1.04/302.018[ ×−×++= ）（）（  

                   02.024.8 −=  

 ③ Computation of position dimension of core  

2/1 δ±+= ）（ kCC p  

        2/)6/13.0()02.01(30 ×±+=  

         025.06.30 ±=  

2.1.3 Simplifying Method for Dimension Design  

Presently, almost all mold enterprises adopt three-dimension CAD/CAM to design mold, 
which turns out to be inconvenient. Therefore, they usually use simplifying method to calculate 



the forming design of mold, of which the following is a commonly-used one:    

kLL ×= p                                        (2-9) 

p×Δ=δ  

Wherein:  L —— Working dimension of molds’ forming parts;  
Lp —— Nominal dimension of plastic parts’ external shape;  
k  —— Average shrinkage of plastic; 
Δ  —— Dimension tolerance of plastic parts; 
δ  —— Manufacturing tolerance of molds;  
p  —— Proportion, usually taking 50%.  

When the upper and lower tolerance are either positive or negative value, it is a seldom-used 
tolerance, which can easily result in faulty calculation; thus, it needs to be modified during design 
before calculating the working dimension and tolerance, for example:  

Dimension of plastic parts 4.0
2.010+

+ , re-defined as the medium value 1.0
1.03.10 +

− , dimension and 

tolerance of its molds: 05.0
05.035.10 +

− ; 

Dimension of plastic parts 2.0
4.010−

− , re-defined as the medium value 1.0
1.07.9 +

− , dimension and 

tolerance of its molds: 05.0
05.075.9 +

− . 

This principle is very important, since when modifying the product chart of plastic parts, it 
must be modified into the medium dimension in accordance with the requirements of dimension 
and tolerance of drawings. Several instances of such dimension and tolerance see Table 2-2.  

Table 2-2: several instances of dimension and tolerance 
Dimension and 

Tolerance of Plastic 
Parts 

Plastic  Shrinkage Working 
Dimension 

Manufacturing 
Tolerance  

Dimension and 
Tolerance of Molds 

1.010 ±  HIPS 0.5% 10.05 05.0±  05.005.10 ±  
05.0

010+  HIPS 0.5% 10.05 025.0
0
+  025.0

005.10 +  
0

05.010−  HIPS 0.5% 10.05 0
025.0−  0

025.005.10 −  
4.0
2.010+

+  HIPS 0.5% 10.35 05.0
05.0

+
−  05.0

05.035.10 +
−  

2.0
4.010−

−  HIPS 0.5% 9.75 05.0
05.0

+
−  05.0

05.075.9 +
−  

 

2.2 Side Core-pulling Mechanism  

The flanks of plastic parts are usually provided with holes or flutes, as indicated in Fig.2-9. 
Under such cases, side-direction forming cores must be employed to form plastic parts. However, 
such forming cores must be fabricated into active parts so that they can be pulled out prior to the 
stripping of plastic parts. The mechanism for pulling out and restoring such active forming cores is 
called core-pulling mechanism.    



 
   Fig.2-9: plastic parts with side holes and side flutes 

 

2.2.1 Classification of Core-pulling Mechanism  

Core-pulling mechanism usually comprises the following types: 
1. Manual Pulling  

Manual pulling refers to the pulling of side-direction cores with hand or hand tools. Such 
mechanism is simple in structure yet low in productivity and large in labor intensity. See Fig.2-10. 

 
 Fig.2-10: screw mandril manual side core-pulling mechanism 

 
2. Hydraulic or Pneumatic Core-pulling  

Use pressure oil or compressed air as power, equipped the molds with special hydraulic or 
pneumatic tank, and achieve core-pulling through the to-and-fro movements of piston. The pulling 
force under such structure is large yet the cost is relatively higher. See Fig.2-11, 2-12 and 2-13.   

 
   Fig.2-11: hydraulic (pneumatic) side core-         Fig.2-12: hydraulic (pneumatic) side core- 

pulling mechanism for fixed half mold         pulling mechanism for moving half mold 

        



 

Fig.2-13: hydraulic long-core-pulling mechanism 

1- fixed plate; 2- long core; 3- moving plate 
 
3. Power-driven Core-pulling  

Such mechanism pulls out the active cores by utilizing the mold opening force of injection 
machine and through the driving of parts. Such mechanisms as angle pin core-pulling, gear and 
rack core-pulling etc. have been extensively applied in production.  
 
4. Side Core-pulling Mechanism Driven by Spring  

When the side concave of plastic parts is shallow and requires relatively smaller pulling force, 
spring or ebonite can be used to achieve core-pulling. See Fig.2-14, 2-15 and 2-16.  

 
Fig.2-14: ebonite core-pulling                       Fig.2-15: spring core-pulling 

(a) close mold;  (b) open mold core-pulling       (a) close mold;  (b) open mold core-pulling 

                         

 

Fig.2-16: spring core-pulling fixed mold   

(a) close mold;  (b) open mold core-pulling 

 

2.2.2 Design of Angle Pin Core-pulling Mechanism  

1. Principle of Design  



The angle pin core-pulling mechanism consists of an angle pin and a slide forming an angle 
against the mold opening direction, and is provided with a slide positioning device and locking 
device to ensure safe and reliable pulling movement. A typical example as indicated in Fig.2-17: 
angle pin 3 is secured on fixed plate 2, slide 8 glides in the chute of plate 7, and side core 5 is 
fixed on slide 8 with pin 4. When opening, the mold opening force acts on the slide through the 
angle pin, forcing the slide to glide out from the guiding chute of the moving plate and thereby 
completes core-pulling. The plastic part is pulled out by ejector sleeve 6. The stop device 
composed by bracket 9, bolt 11 and spring 10 is applied to ensure that the slide stops at the final 
position after core-pulling so that the angle pin can smoothly enter the angle hole during mold 
opening and that the slide can successfully restore to its former position. Wedge block 1 is used to 
lock the slide and prevent it from gliding out as caused by the forming pressure on the side core.          

The following factors should be taken into account during designing:  
1) The core should be set preferably in the moving or fixed mold vertical against the parting 

line so that the side core can be pulled out through mold opening or the pulling action;    

 
Fig. 2-17: angle pin core-pulling mechanism 

1- wedge block; 2- fixed plate; 3- angle pin; 4- pin; 5- side core; 6- ejector sleeve; 7- moving plate; 8- slide; 

9- stop block; 10- spring; 11- bolt 
2) Use preferably core-pulling mechanism wherein the angle pin is located in the fixed mold 

and the slide in the moving mold;  
3) Wedge angleθ of the wedge block should be larger than the obliquity a of angle pin, 

usually larger than 2°~ 3°; otherwise, the angle pin cannot drive the slide;  
4) Upon completion of core-pulling, the slide left in the chute should not be less than 2/3 of 

total length of slide;  
5) Try not to make the projection of the ejector pin coincide with that the of the active core 

on the parting line to prevent mutual interference of the slide and the ejector unit during 
restoration;   

6) When the slide is set on the fixed mold, the side-direction core must be pulled out prior to 
mold opening to ensure that the plastic part remains on the moving mold. A limit straining device 
can be used for this purpose.   
 
2. Pulling Force 

During its molding and cooling in the mold, the plastic part wraps around the side-direction 
active core owing to the contraction of its volume. Yet when stripping it must overcome the 
wrapping force and the friction force produced by the core-pulling mechanism so that the active 



core can be pulled out.  
The pulling force can be calculated as per the following formula: 

                  )cossin1/()tancos( 11 aafafpAF +−=            （2-10） 

Wherein:  p —— Contraction stress of plastic parts, MPa, plastic parts cooled within the mold 
p＝19.6MPa and those cooled outside the mold p＝39.2Mpa; 

A —— Side area of the core wrapped by the plastic parts, m2;  
f —— friction coefficient, generally f ＝0.15 ~ 1.0; 

 a1 —— Draft;  
F —— Pulling force, N.  

Bending force of the angle pin is:  

                       aFFb cos/=                                 （2-11）

Wherein:    a —— Dip angle of the angle pin;  
       Fb ——Bending force of the angle pin, N.  

 
3. Core-pulling Distance 

Pull the active core out from the molding position to a place not interfering ejection of the 
plastic parts, and the distance moved by the active core or slide is called core-pulling distance. 
Generally, core-pulling distance equals to the depth of side hole plus a safety distance of 
2mm~3mm.  

The formula is: 

                       )3~2(tan += aHS                           （2-12） 

Wherein:   H —— The mold opening journey required by the angle pin for completing the 
core-pulling distance, mm;  

      A —— Dip angle of the angle pin;  
      S —— Core-pulling distance, mm. 

 
4. Dip Angle of the Angle Pin a 

The size of dip angle is not only related with the bending force of angle pin and the actually 
realized pulling force but also connected with the working length of angle pin, the core-pulling 
distance as well as the journey for mold opening. To ensure a certain amount of pulling force and 
certain intensity of angle pin, a shall be taken as less than 25° and shall be generally selected 
within the range of 12°~ 25°.    
 
5. Diameter of Angle Pin  

The formula for diameter of angle pin can be inferred according to mechanics of materials: 

3/1)cos][1.0/( aLFd bb σ×=                  （2-13） 

Wherein:  a ——Dip angle of the angle pin;  
     F 弯—— Bending force of angle pin, N;  

  L —— Effective working length of angle pin, m;  

 b][σ  —— Bending allowable stress, take 140Mpa for carbon steel.  



  
6. Computation for the Length of Angle Pin  

The effective working length of angle pin L is related with the core-pulling distance S, dip 

angle of angle pin a as well as the angle of tilt β  formed by the slide and the parting line. β  is 

usually zero, hence, aSL cos/= . 
Total length of the angle pin is also related with diameter of the guide pillar and the thickness 

of retainer plate, as indicated in Fig.2-18. 

54321 LLLLLL ++++=  

                 )10~5(sin/tan2/cos/tan2/2 ++++= asadahad   （2-14） 

Generally, computation of relevant parameters of angle pin is mainly based on the 
computation of the relations between dip angle and core-pulling distance, length of angle pin as 
well as the mold opening journey. Other parameters such as pulling force and diameter of angle 
pin shall be generally determined upon experience.  

 
Fig.2-18: length of angle pin 

 
7. Structural Design 

1) Angle Pin 
Shape of angle pin is indicated in Fig.2-19. Angle pin is usually made from 45 steel, the 

rigidity of which after quenching is 35HRC, or from T8 or T10, the rigidity after quenching is 
above 55HRC. The angle pin and the retainer plate are fitted by H7/m6. Since the angle pin is 
mainly used to drive the slide, and the stationarity of slide is ensured by the quality of fit between 
the guide runner and the slide, relatively looser clearance fit H11/h11 can be applied to the slide 
and the angle pin or a clearance of 0.5mm ~1mm can be reserved.  

 
Fig.2-19: form of angle pin 

2) Slide 



The slide comprises two types: the integral and the combined wherein the core is assembled 
on the slide for the purpose of saving steels and for easy processing. As indicated in Fig. 2-20 are 
various slide structures combined with the core.   

    

 
Fig.2-20: fixed forms of core and slide 

3) Glide Guiding Form  
Various mechanisms of glide guiding form are indicated in Fig.2-21, wherein Fig.c) and e) 

are two most-commonly-used forms. The glide guiding parts are usually fitted by H8/g7. 
Certain length of fit should be maintained between the guide runner and the slide. The slide’s 

gliding length of fit is generally larger than 1.5 times of the width of slide, and upon completion of 
core-pulling, the length of slide left in the guide runner should not be less than 2/3 of total length 
of slide.  

 

Fig.2-21: glide guiding form of slide 

4) Positioning Device  
The positioning device of slide is used to ensure that the slide remain at the position just 

disengaging from the angle pin after mold opening so that the angle pin can exactly enter the angle 
hole on the slide during mold closing without any damage to the mold. The structures are 
indicated in Fig.2-22. 



 
Fig.2-22: positioning form of slide 

5) Wedge Block  
In the course of plastic injection, the active core subjects to a large pushing force in 

core-pulling direction, and therefore, a wedge block must be adopted to prevent the slide from 
displacing. The structure as indicated in Fig.2-23, wherein the wedge angle a1 should be larger 
than the dip angle of angle pin a, so that the wedge block can keep off when the mold is opened. 

Generally, a1＝a + (2°~3°), and when the slide dips in angleβ  as indicated in Fig.2-24, a1 can 

prescind from the impact of angleβ . 

 
Fig.2-23: form of wedge block 



 
Fig.2-24: angle of wedge block 

6) Interference during Core-pulling  
When designing such structural form wherein the angle pin is located in the fixed mold and 

the slide in the moving mold, please ensure that no “interference” between the slide and the 
ejector pin shall occur during the process of mold opening restoration. The so-called interference 
refers to the phenomenon wherein the restoration of slide precedes that of ejector pin, resulting in 
the collision between and damage of the active core and the ejector pin, as indicated in Fig.2-25. 
To avoid the interference and under the permission of the structure of plastic parts, try not to 
design the ejector pin in the coinciding point of the horizontal projection of the active core; 

otherwise, it must meet the condition cc sah >tan , as indicated in Fig.2-26, so that the 

interference can be avoided.  

 
Fig.2-25: interference 

(a) An ejector pin is provided under the projection of side core; (b) Interference is to occur 

1- angle pin; 2- side core-pulling; 3- ejector pin 

 
Fig.2-26: conditions for non-occurrence of interference 

(a) protruding process of mold opening; (b) critical condition for non-occurrence of interference during mold 



opening; (c) The status after completing mold opening and restoration  

1- return pin; 2- moving plate; 3- ejector pin; 4- side core slide; 5- angle pin; 6- fixed plate; 7- wedge block 

2.2.3 Design of Side Core-pulling Mechanism of Tilted Lifter 

Shallow side concave of plastic parts requires small core-pulling distance, yet when the 
molding area of side concave is large, a large core-pulling force is thereby needed; therefore, tilted 
lifter mechanism can be adopted for side parting and core-pulling. The characteristic is that the 
pushing force of the ejector is applied to drive the sideway movement of the tilted lifter, and that 
the sideway parting and core-pulling action is completed by the tilted lifter along with the ejecting 
and stripping of plastic parts. As indicated in Fig.2-27, the gist of design is as follows:      

1) For inner side core-pulling, top of the tilted slide should be 0.05-0.1 lower than the end 
plate of core, since during the protruding, the tilted lifter performs core-pulling action which 
moves innerside. To prevent the radial interference from bottom of the plastic part on core-pulling, 
the said bottom must be higher than the top of the mechanism, and meanwhile, opposite to the 
moving range S of the radial around the mechanism there must be provided with a S1 which is 
larger than the distance of S so that such barrier as circular bead can form to avoid interference on 
core-pulling, i.e. S1>S.   

2) The pin’s dip angleβ  should be taken between °−° 255 , and the guide angle α  on the 

core-pulling part of the mechanism should be smaller than or equal toβ , i.e. βα ≤ . This is also 

for preventing the interference between the tilted lifter and the bevel of core during the protruding.   
3) To endow the mechanism with restoration function, the length of circular bead for 

restoration should be adopted preferably larger under possible conditions, and the four corners of 
the side slide should be made into circular angles which are easy for mill processing. Such design 
shall ensure the steady and reliable restoration of the mechanism and meanwhile can also enlarge 
the space for processing.   

4) When slide friction between the tilted lifter and the retainer plate of the ejector plate 
occurs, harden quenching should be applied to the head of the mandril and the insert of the roof 
plate to increase abrasion resistance.    

 

Fig.2-27: gist of design for tilted lifter 

2.3 Design of the Guiding and Positioning Mechanism 

1. Guide Pillar and Guide Bush  



The guide pillar and guide bush play important part in the guiding and positioning of fixed 
mold and moving mold as well as relevant mold plate (such as runner plate and ejection plate), 
and also protect cores during the assembly of molds.  

 ① The guide pillar is usually set on the moving mold, whereas the guide bush is set on 
corresponding part of the fixed mold; sometimes the two pieces are assembled vice versa 
according to the structure of the mold (such as the runner plate in the fixed mold).   

 ② The injection mold is usually provided with four guide pillars and guide bushes, scattering 
in the margin of four corners of the mold plate, wherein distance between center of the guide pillar 
and margin of the plate is usually 1~1.5 times of the diameter of the pillar’s retaining end.    

 ③ Headed guide pillars are usually applied to small molds or molds with scarce productivity, 
while large- and medium-sized injection molds or molds of large quantity and with rich 
productivity are mostly provided with shouldered guide pillars. To reduce friction, an oil storage 
tank can be cut on the pillar according to the actual use; spiral oil storage tanks can be found in 
some large molds.   

 ④ Straight guide bushes are usually applied to simple molds or molds with thin plate; I-type 
headed guide bush is mainly applied to complicated molds or the guide of fixed and moving 
molds of large- and medium-sized molds; II-type headed guide bush is principally used in the 
guide of ejection mechanism. To reduce friction, an oil storage tank can also be cut in the guide 
bush or use a self-lubricating guide bush (Use MoS2 in the annular groove of steel guide bush and 
use solid graphite in the side wall hole of high-intensity brass guide bush).  

 ⑤ To ensure sound fitting of parting line after mold closing, a cuttings shoot of the guide 
pillar and guide bush should be made on the parting line: generally one of the sides is cut or 
chamfered on the orifice of the bush, as indicated in Fig.5-28.   

 ⑥ Length of the pillar on the working part should be 6-8mm higher than the end plane of the 
core as indicated in Fig.5-29.  

 ⑧ The surface roughness for the working part of the guide pillar takes Ra0.4 (micron order 
Ra0.2), and take Ra0.8 for the retaining part; surface roughness for the inner and outer cylinder of 
the guide bush can take Ra0.8 or Ra1.6 (micron order of the inner cylinder can take Ra0.2).  

 ⑨ Clearance fit is adopted between the guide pillar and guide bush, with the quality of fit 
usually as H7/f7 (G6/h5 or H6/h5 for high quality of fit and H8/f8 or H9/f9 for low quality of fit) 
and the slip length usually takes 1.5-2 times of the mating diameter, whereas the remaining parts 
are countersunk to reduce friction. Transitional fit is usually adopted between the mold plate and 
the guide pillar and guide bush, with the quality of fit as H7/k6 or H7/m6. In addition, to prevent 
the straight guide bush from falling off, a retaining groove can be applied to the flank of the 
straight guide bush, screwed with hexagonal socket head plug.  

 ⑩ For molds with small batch of production and of low precision, the guide pillar can be 
directly fitted with pilot hole on the plate. The hole should be generally made into through hole; 
when the cavity plate is rather thick, if the pilot hole is a blind hole, a blowhole should be made on 
the side wall of the blind hole, or a vent groove can be abraded on the main body of the guide 
pillar and at the open end of the pilot hole; length and surface roughness of the slide guiding plane 
on the pilot hole can be adopted in accordance with the size of guide bush of equal specifications, 
and the diameter with exceeding length should be expanded so as to shorten the slip surface.        



 
Fig.2-28: cuttings shoot of guide bush     Fig.2-29: protruding length of guide pin 

 
2. Cone Positioning Mechanism  

The structure as indicated in Fig.2-30 is a precise positioning form for the cone between the 
mold plate, which is mainly applied to large-sized and deep-recessed molds with thin plastic parts; 
to avoid occlude on the cone and to improve the service life of molds, quenching should be made 
to the fitting part of the cone or inlay it with quenching insert.     

 
Fig.2-30: conical surface positioning mechanism 

As indicated in Fig.2-31 is a commonly-used module for precise positioning of cone in the 
precise positioning of injection mold, which is assembled around the mold cavity. Fig.2-31a) and 
b) are standard cone positioning bush, and the structure as indicated in Fig.2-31c) can be 
assembled and dismounted on the side of parting line, which is easy for repair and maintenance 
and is often used when the fixed plate is thick. The positioning pin for the cone is usually 
assembled on the moving mold.  
 

 
                     a)                b)               c) 

Fig.2-31: demonstration for the application of cone positioning parts  

1 & 6- bolt; 2 & 9- cone precise positioning bush; 3- fixed mold plate; 4- cone precise positioning pin; 5- moving 

mold plate; 7 & 8- gasket 

 
3. Bevel Face Precise Positioning Mechanism 

The application of bevel face precise positioning on injection mold is indicated in 



Fig.2-32,2-33 and 2-34. For some, the precise positioning bevel face is directly cut on the plate, 
and for some others, precise positioning insert for bevel face is adopted; to improve the service 
life and for the convenience of adjustment, sometimes abrasion resistant quenching insert can be 
inlaid on the precise positioning bevel face.  

                         
Fig.2-32: single-bevel insert        Fig.2-33: double-bevel insert          Fig.2-34: wear-resisting  

precise positioning                precise positioning               plate bevel positioning 

1- fixed mold; 2- positioning      1- fixed mold; 2- double bevel            1- slide wedge; 

slide wedge; 3-moving mold;        side wedge; 3- moving mold         2- wear-resisting plate 

2.4 Design of Ejector Unit  

During each cycle of the injection and molding, the plastic part must strip from the cavity and 
core of the mold, and the device which completes the stripping is referred to as the ejector unit 
which is also called stripping mechanism. 

2.4.1 Principle of Design  

The following principles shall be adhered to during the design of ejector unit: 
1) The action point of the ejection force shall be near the protruding mold as much as 

possible since the plastic parts would enclasp the protruding mold when contracting; 
2) The ejection force shall be imposed upon the section of the plastic parts with the largest 

rigidity and intensity, such as the reinforced rib, protruding edge and thick wall etc, and the area 
shall be large enough to prevent plastic parts from distortion and damage; 

3) The ejection position shall be set in the plastic parts or at the position with the least 
influence over the appearance of the plastic parts, thus ensuring the sound appearance of the parts; 

4) In case the ejection position shall be on the base level of the plastic parts for use or 
assembly, the contact position of pin and the plastic parts shall be recessed 0.1mm into the plastic 
parts to avoid the influence on the size and use of plastic parts; or else, the plastic parts would be 
upheaved and affect the smoothness of the base level. 

 

2.4.2 Simple Ejector Unit  

Apply an ejection force in a side direction to one side of the moving mold and the stripping 
of the plastic parts can be achieved. Such mechanism is called the simple ejector unit, which 
usually includes mandril ejector unit, sleeve ejector unit, plate ejector unit and block ejector unit 



etc. 
1) Ejector Pin Unit 
This is a most-commonly-used ejector unit as indicated in Fig.2-35. Fig.2-36 shows common 

forms of mandrils which only play the role as ejecting tools. Sometimes, mandrils can also partake 
in the molding of plastic parts according to the needs thereof. Such mandrils can then be made into 
the same shape as certain part of the plastic parts or just as core. Mandrils are usually made from 
T8A or T10A materials, with quenching hardness in head reaching over 50HRC and the surface 
roughness Ra less than 0.8um, forming a fitting of H8／f8 with the mandril hole. Mandrils are 
standard parts for molds and those of various diameters, lengths and sectional forms can be found 
in many cities’ marketplace for standard parts of molds. 

    
Fig.2-35: ejector pin unit                     Fig.2-36: commonly-used ejector pin forms 

1- moving plate; 2- roof plate; 3-ejector pin; 4- return pin; 

5- moving mold plate; 6- retainer plate 

Ejector pins must return to the original position prior to ejection after having been ejected out 
of the plastic parts, so that the subsequent work can be carried out. Therefore, a return pin must be 
designed to complete the movement. Currently there are three common return forms: 

① Return through return pin, as indicated in Fig.2-37. The end plane of return pin is flush 
with parting line; fixed plate 4 drives return pin 5 during mold closing and mandril 6, through 
mandril retainer plate 7 and roof plate 8, returns to its former position prior to ejection. The return 
pin must be installed on the same retainer plate with the retainer ejector pins.  

② Return through ejector pin and return pin concurrently, as indicated in Fig.2-38.  
 ③ Return through spring, as indicated in Fig.2-39.  

Sometimes, when there are too many mandrils in the ejector unit or the mandrils are rather 
thin or the ejection force is imbalanced, ejector pins may tilt after being ejected, resulting in the 
crooking or breaking of ejector pins. Should such case occur, design of a guide device for the 
ejector unit should be taken into account. Common guide device of ejector unit is indicated in 
Fig.2-40.  



       
Fig.2-37: function of return pin                  Fig.2-38: ejector pin concurrently as return pin 

1- soleplate of moving mold; 2- stand; 3- moving plate;       1- ejector pin; 2- moving mold; 3- ejector pin 

4- fixed plate; 5- return pin; 6-ejector pin;                        concurrently as return pin 

7- ejector pin retainer plate           

; 8- roof plate; 9- sprue bush                                   

 
Fig.2-39: return by spring 

 

Fig.2-40: guide device of ejector unit 
2) Sleeve Ejector Unit 
The device is suitable for cylindrical or partially cylindrical plastic parts with thin walls as 

indicated in Fig.2-41. The movement of its ejection is similar to the ejection of plastic parts by 
mandrils, except that a fixed core is provided at the center of the sleeve. Therefore, it is required 
that the retaining form of the sleeve must adapt to the retaining method of the core. 

To shorten the length of fit between the sleeve and the core so as to reduce friction, diameter 
of the latter half of the sleeve fitting hole can be diminished. To protect cavity and core from being 



scratched on the surface, outer diameter of the sleeve should be smaller than that of the plastic 
parts, whereas the inner diameter should be slightly larger than that of the corresponding hole in 
the plastic parts, as indicated in Fig.2-42, wherein H is the ejecting distance.  

The sleeve and core are usually fitted as per H7/e7, and H7/f7 is usually adopted for the 
sleeve and mold plate.  

 
Fig.2-41: sleeve ejector unit 

 
Fig.2-42: shape of sleeve 

3）Ejector Plate Unit 
The ejector plate unit as indicated in Fig.2-43, an ejector plate is assembled at the root of the 

protruding mold, forming close assortment therewith. When protruding, the ejector plate moves 
along the margin of the protruding mold and ejects plastic parts away from the mold. The 
mechanism is mainly applied to the ejection of large cylindrical plastic parts, containers with thin 
walls as well as shell plastic parts of various liners. Plate ejection is endowed with such features as 
balanced ejection, strong force, calm movement, simple structure, no distortion on the plastic parts, 
and no mark is left. Above all, it is unnecessary to attach a return pin.       

To avoid scratch on the protruding mold, the inner hold of the ejector plate should be 
0.20mm~0.25mm larger than the forming part of the mold. Furthermore, the fitting surface of the 
protruding mold and the ejector plate should be made into conical surface to prevent flash caused 
by the deviation of ejector plate. The pitch on a single side should be preferably around 10°. 

As indicated in Fig. 2-43 are various forms of plate ejector unit. 
As indicated in Fig.2-43 (b) and (c), the ejector plate is drawn by the pitch bolt to avoid 

falling off. The form as indicated in Fig.2-43 (e) is applied to large-sized container-like plastic 



parts with deep cavity. An air-inlet unit is added on the core to avoid vacuum forming between the 
plastic parts and core during ejection, which can baffle the ejection of plastic parts.   

 
Fig.2-43: various forms of ejector plate unit 

4）Ejector Block Unit 
As indicated in Fig.2-44. 

 

Fig.2-44: ejector block unit 

1- ejector pin; 2- supporting plate; 3- core retainer plate; 4- core; 5- ejector block; 6- return pin 

2.4.3 Secondary Ejector Unit  

Generally, plastic parts can be taken out of the mold cavity by only one ejection, yet due to 
their special forms, it is still difficult to take out the parts from cavity or the parts cannot fall off 
freely from the mold upon the completion of a ejection movement. Under such cases, another 
ejection must be applied to make the plastic parts fall off; sometimes a secondary ejection is also 
adopted to avoid exceeding force on plastic parts through one ejection, such as plastic parts with 
thin walls and deep cavity or those of complicated shapes, which can easily get cracked or 
distorted upon one ejection due to the large contact area between the parts and the mold, and 



hence, secondary ejection is applied to such plastic parts to detract ejection force, thereby ensuring 
the quality of plastic parts.  

As indicated in Fig.2-45 is a swing rod secondary ejector unit. Fig.2-45 (a) shows mold 
closing status: upon mold opening, rod 10, which is fixed on side of the fixed mold, pulls swing 
block 7, causing the block 7 to eject moving plate 9, and then the plastic parts is stripped out of 
core 3, thereby completing the first ejection. As indicated in Fig.2-45 (b), the ejecting distance is 
controlled by pitch bolt 2. Fig.2-45 (c) shows the secondary ejection: after first ejection, the 
moving mold keeps moving and the ejector pin 11 ejects plastic parts from the cavity of moving 
mold 9, thereby completing secondary ejection. The restoration of the ejector unit as indicated in 
the figure is completed by return pin 6, while spring 8 is used to ensure the steady contact between 
the swing block and the moving mold.  

 

Fig.2-45: swing rod secondary ejector unit 

1- core retainer plate; 2- pitch bolt; 3- core; 4- core; 5- ejector pin retainer plate; 6- roof plate;  

6- return pin; 7- swing block; 8- spring; 9- moving plate; 10- rod; 11-ejector pin 

As indicated in Fig.2-46 is a draw hook secondary ejector unit. During mold opening, 
mandril of the injector acts on front ejector plate 3; since hook 4 hitches between the front and rear 
ejector plate, when ejecting, ejector pin 5 along with the moving mold ejects plastic part from core 
7, yet the part is still left in cavity 6. When the ejection is further applied to the front end of the 
hook, touches the backing board and gradually raises, the hook is forced to release ejector pin 
retainer plate 2, when the rear ejector plate stops moving and the front ejector plate drives the 
ejector pin, thereby ejecting the plastic part from the cavity.  



 
Fig.2-46: draw hook secondary ejector unit 

(a) Prior to the movement of ejector unit; (b) The first ejection strips the plastic part from the core; (c) The 

second ejection strips plastic part from concave mold 

1- rear ejector plate; 2- ejector pin retainer plate; 3- front ejector plate; 4- hook; 5- ejector pin 

 

2.5 Temperature Control System  

Temperature of the plastic molds directly influences the molding quality and productivity of 
plastic parts. For thermoset plastics, the molds require high temperature, and some thermoset 
plastics, which are of low fluidity (such as PC，POM，PPO and RSF etc) and demand warming to 
the molds, require a heating device during molding. 

Table 2-3 shows mold temperature required by common thermoset plastics.  
       Table 2-3: mold temperature required by common thermoset plastics        ℃ 

Name of Plastic Mold Temperature Name of Plastic Mold Temperature 
Polystyrene 

Low Pressure  
High Pressure  
Nylon 1010 

PVC  
Perspex 

40～60 
60～70 
35～55 
40～60 
30～60 
40～60 

Polypropylene 
ABS 

Polycarbonate 
 Polyformaldehyde 

Polyphenylene oxide 
polysulfone 

55～65 
40～60 
80～110 
90～120 
110～150 
130～150 

2.5.1 Electric Heating Device  

If mold temperature is required to be above 80°, a heating device shall be needed. The 



electric heating method generally comprises the following three types: 
1. Direct heating with resistance wire 

Select sound resistance wires, insert them into insulated a porcelain tube, place the assembled 
part into the mold plate and heat the mold after turning on the power source. This method is not 
commonly used. 

 
2. Heating with electrical bar 

The electrical bar is a standard heating module. It can operate by simply inserting it into the 
port on the mold plate and turn on the power source as indicated in Fig.2-47. This is a more 
commonly used method. 

 
Fig.2-47: electrical bar and assembly 

(a) Electrical bar; (b) Assembly of electrical bar; 

1- resistance wire; 2- heating resistant filler (silica sand or magnesia); 3- metal gland; 

4- heating resistant insulated gasket (mica or asbestos); 5- heating plate  

 

3. Heating with electric ring 
Wind the flat resistance wire around the mica and put the part into a tailor-made metal shell, 

thereby forming an electric ring as indicated in Fig.2-48. Place mold therein and heat. Such 
heating device is suitable for the heating of compression mold and transfer mold.  

 
Fig.2-48: forms of electric heating ring 

Commonly-used empirical formula for computation of the power of electric heating device 
P=mq                          （2-15） 

Wherein:  P ——Power needed for electric heating, W; 



       M ——Mass of mold, kg; 
q ——Electric power needed for the heating of molds of each kilogram, see Table 2-4. 

    Table 2-4: electric power needed for the heating of molds of each kilogram     (W/kg) 
q Value Type of Mold 

Heating with Electrical Bar Heating with Electric Ring 
Large 

Medium 
Small 

35 
30 
25 

60 
50 
40 

2.5.2 Hot and Cold Medium Channel of Molds 

The hot and cold medium channel is usually in slot form. 
Upon injection and molding, the molds need to be cooled to shorten molding cycle. Water is 

usually used to cool the molds, i.e. after injection connect cold water to the parts near cavity or 
into the port on the cavity parts so that molds can be promptly cooled.  

On the other hand, in order to remove such defect as the welding mark and to produce plastic 
parts with high lucency, dielectric such as high temperature and high pressure steam, high pressure 
hot water or thermal conducting oil should be applied to the molds to raise surface temperature 
molds. The most ideal status is that the surface temperature of molds can uniformly remain at the 
heat distortion temperature of plastic parts and meanwhile the speed of cooling on the section of 
the products should be kept as uniform as possible.  
1. Principle of Design  

1) Generally, it is more effective to heat or cool slender slots of large quantity than 
large-sized slots, which expands the range for mold temperature control. However, the slots should 
not be too slender in order that jam caused by scale can be avoided. The center distance between 
slots is approximate 3~5 times of the length of slots. Sectional area of the slots generally equals to 
that of a circular hole whose diameter is between 6~12mm.  

2) Distance from the medium channel to cavity surface should be as equal as possible. When 
the wall thickness of plastic parts is even, the aforementioned distance should be preferably equal 
at every point; when the wall thickness of plastic parts is uneven, cooling should be intensified for 
thick walls, as indicated in Fig.2-49 and 2-50.  

 
  Fig.2-49: collocation of medium channel               Fig.2-50: collocation of medium channel      

when wall thickness of plastic parts is even            when wall thickness of plastic parts is uneven 

 

3) The cores and cavity molds should be separately controlled. Generally, cavity molds 
absorb more heat and contain large heat radiating area, and therefore, require stronger control than 
cores. For mold ejection, the core should be preferentially cooled after ejection, and for heat 



preservation, the cavity should be preferentially insulated.     
4) Cooling at the gate part should be intensified, as indicated in Fig.2-51.  
5) For cooling only, avoid set the medium channel at the welding mark of the plastic parts, 

whereas the heating of medium channel should be preferably near the welding mark.   
6) Joint of the inlet and outlet tubes for hot and cold medium should be preferably on the 

same side with the mold and should be generally set at the back of the injector to make it 
convenient for operation.   

7) Rust prevention for the slot or channel should be taken into account. Structure of the slot 
and channel should be designed for the convenience of cleaning.  

8) The medium channel should be able to resist against distortion and damage under repeated 
injection pressure and relevant intensity matters should be considered with special caution.  

9) Water leakage may lead to a lot of accidents, which requires sufficient attention. In 
addition, service life of the seal ring should be identified.   

 
2. Common Structures 

The common structures are indicated in Fig.2-52, 2-53, 2-54 and 2-55; 
Fig.2-56 is a shape follow-up medium channel for one side of the fixed molds which have all 

undergone milling processing. Balanced surface temperature on the cavity of fixed mold and the 
appearance of products as well as uniform speed for heating and cooling can be ensured.   

 
Fig.2-51: arrangements at the entrance and exit of medium channel 

(a) edge gate; (b) multi-pin-point gate; (c) direct gate 

 
Fig.2-52: medium channel for plastic parts with shallow cavity 

 



Fig.2-53: medium channel for large plastic parts with deep cavity 

 
Fig.2-54: medium channel for plastic parts     Fig.2-55: ejection cooling channel for 

with super-deep cavity                  slender protruding mold   

 

 

2.6 Example 

Surface rough for injection mold with highlight and no welding line should be at least the 
degree A2. The example of section 1.6 has not special requirements for computation of its 
cavity/core dimensions including the calculation of its shrinkage rate, which can be completed 
with Mold CAD/CAM software (UG, PRO-E, etc.). 
1．Feed system  

① Sprue. The diameter of its upper end: d = diameter of injection machine nozzle +0.5mm = 
3.34mm, takes its inner hole’s draft at 2°, therefore, The diameter of its lower end: D = 6.19mm. 
Its sphere radius: R = sphere radius of injection machine nozzle + (1~5) mm. Sphere radius of 
Yanhing SP108A injection molding machine nozzle is 12mm, so R=16mm.  

② Cold-slug well. Use a Z cold-slug well and take its diameter at 5 mm. 
③ Runner. Use a round runner system and take its diameter at 5mm, which is occupied 

respectively by the fixed half and moving half mold. 
④ Gate. Use an edge gate because of its application condition and appearance requirements 

of the molded part, and take the gate width at 3mm and height at 2mm. 
⑤ Locating ring and sprue bush. According to the center hole dimension of fixed mold plate 

1 

2 
 

Fig.2-56: shape follow-up medium channel on one side of fixed mold 

1- highlight shell; 2- backboard; 3- shape follow-up medium channel 

3 



of injection machine, the inner diameter of location ring is 36mm, and the diameter of sprue bush 
is 16mm. 

 

2．Ejector mechanism 

① Ejector pins. Six ejector pins are disposed on the allowance locations of the core, and the 
diameter is 5mm. 

② Return mechanism. After the plastic part is ejected by ejector pins, the ejector pins should 
return to the initial position for the next cycle. Four return pins are used and the diameter is 15mm. 

③ Guide mechanism. The guide mechanism is done by four guide pins and guide bushs and 
the diameter is 20mm. 

④ Sprue puller pin. Use a Z-type sprue puller pin and its work end diameter is 5mm. 
⑤ Ejection stroke. The height of plastic part is 10.52mm. The ejection stroke should not be 

less than 15mm for the plastic part’s ejecting from the moving half mold. Yanhing 108A injection 
machine’s ejection distance is 74mm, which meets the requirement.  

 
3．The side core-pulling mechanism 

① Core-pulling distance. Generally core-pulling distance is longer than side hole or side dent 
depth by 2~3mm, here, S=1+(2～3)=3.5mm.  

② Gradient a of angle pin. Usually the range of angle pin is 15°～20°, not over 25°. The 
core-pulling distance is short, so take the gradient of angle pin at 16°. 

③ Diameter of angle pin. Take its work end diameter at 12mm because the pull-out force and 
gradient is low. 

④ Minimum opening stroke and work length of the angle pin.  
The minimum opening stroke for the side core-pulling: 

5.3
16tan

5.25.3
tan

)3~2(
=

°
−

=
−

=
α

SH mm 

The effective work length of angle pin: 
7.316cos/5.3cos/ =°== αSL mm 

⑤Slides. The slide assembly structure has T-type guide slots. In order to ensure the angle 
pins are exactly inserted into the slide holes when the mold is closed again after the side 
core-pulling is done, the wedge plates are used for the slide location in the mold structure. 

 

4．Air vent 
Because this part is small, just one cavity, the gap between parting line and ejector pin is 

enough to vent. There is no need to set special air vents. 
 
5．Temperature control 
Use three rectangle conformal channels whose width is 10mm and depth is 5mm. As shown 

in the Fig.1-51, the middle conformal channel divides into two branches when it meets the direct 
gate, and they join together in the other side. The mold cavity surface temperature at about 95℃ 

controlled by hot medium in the conformal channel, which can completely eliminate defects such 
as welding marks and obtain highlight & no welding line parts 

  
6．Checking up of injection machine parameters 



1）Checking up of maximum injection volume 
The maximum injection volume of the selected machine should be: 
                       0.8Vm≥Vp 十 Vg 

Where:  
 Vm —— The maximum injection volume of injection machine (cm3); 

Vp —— The volume of plastic part (cm3). This part Vp ＝ 4.3 cm3; 
Vg —— The volume of feed system (cm3). This part Vg ＝ 2.58 cm3 ; 

 So Vm ≥（Vp 十 Vg）/0.8 = 6.88cm3      

The rated injection volume of Yanhing 108A injection machine is 150cm3, so it meets the 
requirement.  

 

2）Checking up of locking force 
              Fl＞PmSP 

Where：Pm —— The  pressure of melt plastic in the mold cavity, 20Mpa～40MPa. Take the 
pressure at 35Mpa. 

A —— The projection area of plastic part and feed system on the parting line (mm3). 
Fl —— The rated locking force of injection machine (ton). 

The projection area of plastic part: 
33129.3901.83 =×=×= WLA  mm2 

故 6.1110331235 4 =××=> −APF ml T 

So 6.1110331235 4 =××=> −APF ml  

The rated locking force of Yanhing 108A is 108 ton, so it meets the requirement. 
 
3）Checking up of the assembly dimensions 
① The mold shut height, length and width should match the mold plate dimensions of 

injection machine and rod space. The length and width of the mold is 300×250 (mm×mm) < inside 
rod space, 380×380 (mm×mm). So it meets the requirement. 

② Checking up of mold shut height 
The maximum and minimum space between the mold plates of Yanhing 108A injection 

machine is respectively 305mm and 102mm. 
Actual mold thickness is Hm＝261mm, so Hmin<Hm<Hmax , which meets the requirement.  
 

4）Checking up of opening stroke 

The maximum opening stroke of Yanhing 108A injection machine is 290 mm. The stroke of 
the moving mold plate should be greater two times than the height of the plastic part for ejecting. 
So the stroke of injection machine is relative to the mold thickness. The opening stroke of 
injection machine should meet the following formula: 

    Smax - (Hm - Hmin) ＞ H1 + H2 + (5～10)mm 

That is, 

Smax - (Hm - Hmin) ＝ 290 - (261 - 102) ＝ 131 



H1 + H2 + (5～10) = 15 + 60 + 10 = 85 
So it meets the requirement. 

Where：H1 ——Ejecting distance which is taken at 15mm. 
  H2 —— The height of the molded part including feed system which is taken at the 

thickness of cavity-retainer plate (60mm). 
      Smax ——Maximum mold opening stroke of injection machine. Maximum mold opening 
stroke of Yanhing 108A injection machine is 290 mm. 

The fixed half mold is shown in Fig.2-57, moving half in Fig.2-58 and BOM in Table 2-8. 
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Fig. 2-57: fixed half mold 



 

1,2,3 

4 

5 

6,7 

8,9,10 

11,12 

13,14 

16 

17 

18，19 

20 

15 
21 

22 

23 

24 

25,26 

27 

28 

Fig. 2-58: moving half mold 



表 2-5  BOM 

Components sequence 
number 

Name Amount

1 Fastening screws of fixed mold 4 

2 Locating ring 1 

3 Sprue bush 1 

4 Clamping plate of fixed half mold 1 

5 Cavity-retainer plate 1 

6 Highlight shell in cavity insert 1 

7 Fastening screw of highlight shell on cavity insert 4 

8 Inner packing ring between highlight shell and cavity insert 1 

9 Outer packing ring between highlight shell and cavity insert 1 

10 Background plate in cavity insert 1 

11 Fastening blocks of cavity insert 4 

12 Fastening screws of fastening blocks 4 

13 Guide bushs 4 

14 Wedge plates for slides 2 

15 Fastening screws for wedge plates 8 

Fixed mold 

16 Angle pins 2 

1 Clamping plate of moving half mold 1 

2 Fastening screws of clamping plates 4 

3 Fastening screws of core-retainer plate 5 

4 Core-retainer plate 1 

5 Core insert 1 

6 Fastening blocks of core insert 4 

7 Fastening screws of fastening blocks 4 

8 Slides 2 

9 Slide inserts 2 

10 Fastening screws of slide inserts 4 

11 Guide rails on slides 4 

12 Fastening screws of guide rails 8 

13 Guide plates 2 

14 Fastening screws of guide plates 4 

15 Spacer block 1 

16 Spacer block with a slot 1 

17 Ejector-retainer plate 1 

18 Ejector-support plate 1 

19 Fastening screws of ejector-retainer plate 4 

20 Ejector pins 6 

21 Guide pins 4 

22 Return pins 4 

23 Stop pins 2 

24 Ejector-retainer rods 6 

25 Fastening block of ejector-retainer rods 1 

26 Fastening screws of fastening block of ejector-retainer rods 2 

27 Support plate of ejector-retainer rods 1 

Moving mold 

28 Fastening screws of support plate of ejector-retainer rods 2 

 
a) highlight shell(见 AutoCAD 文件) 

b) background plate(见 AutoCAD 文件) 
Fig. 2-59: cavity insert(见 AutoCAD 文件) 

Fig. 2-60: cavity-retainer plate (见 AutoCAD 文件) 
Fig. 2-61: core insert(见 AutoCAD 文件) 

Fig. 2-62: core-retainer plate(见 AutoCAD 文件) 
 


