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Posi- Melt TM  Plasticating Screw  

 The standard Posi-Melt
TM
 screw, patent # 7,652,528 and other patents     

pending, a general purpose replacement screw, has proven over the years to be 
more versatile than its GP  predecessor that has been used for the last 65 years on 
Injection and Blow Molding Machines.  We have proven that by altering the flight 
pitch and root of the screw through the metering section (see fig.1) and making 
them un-tangential with each other that we can increase the plastic         
exposure to the barrel wall by up to 55-60% for improved melting and 
achieve a homogenization by disrupting the laminar flow that is prevalent in 
GP designs. In addition, output is increased because the volumetric          
compression is low while achieving a high linear depth ratio (the ratio      
between the feed depth and the meter depth). These benefits are realized 
in the standard lengths of a conventional 20:1 L/D design.  

Reciprocating Screw Injection 
 

The nature of the Reciprocating 
Screw Injection Molding Machine 
means that as the shot capacity 
increases for the application, so 
does the stroke of the injection 
unit and hence the plasticating 
screw.  The most widely used 
explanation of the melting       
apparatus is the Melt Model    
according  to   Maddock   and  

fig. 1  

GP Design

Multi-Purpose Posi-Melt Design

others (see fig. 2), where the pellets are fed into the feed pocket of a          
rotating screw; a. Solids conveying moves the material downstream com-
pacting the pellets to form a solids bed,  b. Pellets are forced against the 
heated barrel wall at the end of the feed section and through the involute 
tapered transition section where melting occurs, forming a melt film on the 
barrel wall, c. The screw flights wipe the barrel wall clean depositing the 
molten material into the channel creating a separate melt channel, d. A 
separate solids bed and melt bed co-exist until further downstream where 
solids bed breakup occurs (see fig. 3).  This melt model holds true for any 
compression screw Injection or Extrusion. When the melt is pumped       
forward on an Injection Machine however, volume is displaced in the barrel 
chamber which forces the screw to reciprocate backwards underneath the 
barrel/machine casting leaving the flight channel void of pellets. This action  
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The difference in residence time (see fig. 
4), which is the time it takes the   pellets 
to advance from the feed pocket to the 
molded part, becomes significantly       
different meaning a difference in shear 
heat and heat history for each pellet  
making it more difficult to deal with      
solids bed breakup and the final melting 
of the solids present in the  channel.  The 
GP compression technology falls short in 
melting capacity when the residence time 
decreases and or swept volume            
increases and in melt temperature       
homogeneity (see fig. 5) as a result of the 
laminar  nature of the flow in the flight 
channel where no disruption or mixing 
takes place.  In fact without applying a 
considerable amount of Back Pressure, 
melt homogeneity is very poor.  

precipitates a fundamental problem 
of a shifting solids bed which means 
that the solids channel becomes de-
pressurized and does not support 
the melt channel, the longer the 
stroke the more severe the problem.  
When the screw is moved forward 
for the next shot, solid pellets fall    
into the flight channel but they are 
not compacted until the screw       
repeats the process of solids       
conveying during the next cycle. The 
un-compacted solids bed explains 
why there is a momentary pause in 
the screw recovery time each        
cycle. Todayôs Injection machines 
can have up to five diameters of 
stroke to make up the rated shot   
capacity, when the stroke increases 
the swept volume increases which 
usually means that the residence 
time of the polymer will decrease.   

fig. 2 

Residence Time 
(seconds) 

Stroke in Diameters 
(swept Volume) 

193 1 

107 2 

76 3 

62 4 

53 5 

f
i
g
.
 
4

 

fig. 3 

fig. 5 

0

2

4

6

8

10

12

14

0 40 80 120 160

M
e

lt
 T

e
m

p
e

ra
tu

re
 S

td
. 

D
e

vi
a
ti
o

n
 (
C

)

Injection Stroke (mm)  with Back Pressure

200 Bar

110 Bar

20 Bar



3 

Md Plastics Incorporated   
1361 Wardingley Ave.,  Columbiana, Ohio 44408 

482-5100 fax- (330) 482-5211   E-mail: mdplastic@msn.com 

Resin Type 
 
ÅThermoplastics can be divided into amorphous 
and semi-crystalline plastics. 

ÅAmorphous plastics have a random, irregular 
molecular structure without crystalline regions.  
Some amorphous plastics are PS, PC, PMMA, 
ABS, and PVC. 

ÅSemi-crystalline plastics can form highly       
regular regions where the molecules form    
crystals, called crystallites.  Some semi-
crystalline plastics are HDPE, POM, PA, PET, 
and PP. 

ÅThe crystalline regions in thermoplastics have 
different properties than the amorphous         
regions, such as density and optical  properties. 

ÅWhen amorphous plastics are heated, they 
soften gradually, while crystalline plastics soften 
more abruptly. 

ÅAmorphous plastics tend to be more sensitive 
to Shear and Heat. 

 

Specific Heat                 

                                                                                                                                                    

�‡The specific heat is the amount of heat         
necessary to increase the temperature of a 
material by one degree. 

�‡In most cases, the specific heat of semi-

crystalline plastics is higher than amorphous  
plastics. 

�‡The amount of heat necessary to raise the 
temperature of a material from a base temper-
ature to a higher temperature is determined by 
the enthalpy difference between the two      
temperatures.  

 Designing a screw for thermoplastic processing should entail having an under-
standing of the properties of the polymer.  Compression ratios, feed depths and    
section lengths are critical to achieve melt homogeneity for different polymer groups, 
a brief explanation of some properties are shown below.   


