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Optimize PET bottle material properties and improve bottle  
performance with a colder process

Stronger, lighter, better 
performing bottles    
With the continuing push for ever  
lighter bottles, performance has 
become an important factor. As bottle 
weights are decreased, there is the risk 
of reduced performance. Optimizing 
PET bottle material properties during 
the blowing process is one way to  
mitigate the effects of lightweighting 
and improve overall bottle  
performance. 

Optimization of material properties 
makes it possible to create stronger, 
better performing bottles. As a result, 
improvements can be realized in 
areas such as burst pressure, volume 
expansion, top load, impact strength, 
dimensional stability, permeability and 
environmental stress crack resistance.  
Optimized bottles also show improved 
performance in downstream filling 
and packing operations as well as 
throughout the distribution channel. 

However, the ability to maintain target 
material distribution, and at the same 
time optimize material orientation, in 
PET bottles using conventional  
methods is limited and is difficult to 
achieve on a continuous basis. 

CrystalView®

CrystalView is a patent pending, 
camera-based measurement system 
that works in conjunction with the Agr 
Process Pilot product. It is designed 
to provide PET bottle manufacturers, 
using the chilled mold process, with a 
simple and repeatable means to  
optimize material orientation and pro-
duce bottles with maximum strength 
and minimum weight. 

The CrystalView measurement 
system incorporates discrete vision 
components that are mounted inside 
a reheat stretch blowmolder. As 
bottles exit the mold, the CrystalView 
system scans every bottle for the 

onset of pearlescence as the process 
is moved colder. When viewed by 
the CrystalView system, the onset of 
pearlescence is detected well before 
the human eye. During operation, 
CrystalView’s sophisticated control 
algorithms actively monitor the levels 
of pearlescence. In conjunction with 
the Agr Process Pilot automated 
blowmolder management system, 
and based on a learned mathemat-
ical model that identifies the ideal 
control variables, adjustments are 
continuously made, including preform 
temperature, to manage bottle 
production to the point where the PET 
material properties are fully optimized, 
at a level just before the onset of 
pearlescence.

Process Pilot® with CrystalView®, provides you with the capability to fine tune and control 
the blowing process to manage material orientation at optimal levels and maintain  
material distribution consistently for every bottle in a complete production run.

Agr® and Agr•TopWave® are registered trademarks for Agr International, Inc.

Maintenance  
and diagnostics
In addition to material optimization, 
CrystalView plays an important 
role as a diagnostic tool.  As part of 
the imaging and analysis of bottle 
data during CrystalView operation, 
individual mold characteristics are 
identified and continually trended 
with this system. Molds that produce 
bottles with higher than desired 
levels of pearlescence, or are out of 
character, are identified, making it 
possible for maintenance personnel 
to efficiently diagnose mold issues 
and make appropriate corrections 
with minimal downtime, all prior to 
creating “bad bottles”. 



Non-optimized

Optimized with CrystalView

Colder processing temperatures
Because CrystalView can detect the earliest onset of pearlescence, it 
is possible to reduce the preform processing temperature to the ideal 
processing point for a given bottle design. Bottles can be processed at 
the coldest practical temperatures without the risk of visible pearles-
cence.  Field applications have shown that processing temperature 
can be reduced up to 10°C with confidence. CrystalView eliminates 
any guesswork regarding processing temperatures, and provides the 
basis for standardized processing recipes for a given bottle design that 
incorporate material optimization. 

CrystalView provides real benefits for bottle makers
Field studies performed in production conditions have demonstrated that 
CrystalView can provide significant improvements in bottle performance as  
well as operational savings.

CrystalView® makes it  
possible to reduce  

processing temperatures 
as much as 10°C.

Improving base  
characteristics
A direct result of producing bottles with 
colder operating temperatures is an 
improvement in base characteristics. 
The base of a typical PET bottle consists 
of regions with areas of both highly 
oriented and non-oriented material. 
The amount of non-oriented material in 
this region provides an opportunity for 
further optimization and performance 
improvement. 

In addition to optimizing orientation 
over the bottle sidewall, CrystalView can 
also help more effectively manage and 
utilize base materials in the following 
ways:
•  Minimize the amount of  

non-oriented material in the base 
•  Move excess material from the  

base into the rest of the bottle
•  Eliminate high stress regions in the 

transition area that lead to stress 
cracking

• Orient as much material as possible 

Bottle performance
Bottles produced using CrystalView 
exhibit overall better performance in 
the following areas: 
 • Squeeze tests  
 • Topload  
 • Oxygen transmission  
 • CO2 barrier  
 • Stress cracking 
 • Pressure resistance 
 • Volume expansion/creep 
 • Shelf life

Operational savings
Material optimization with CrystalView 
can provide significant savings in a 
number of areas including:  
•  Energy, via colder processing 

temperatures—as much as 10°C,  
saving from 7–10% in blowmolder 
energy costs

•  Material, by expanding the potential 
to further light weight bottles 

•  Improved efficiencies, as a result of 
decreased losses during filling and 
processing operations  
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The CrystalView® Potential

 •  Operate at the coldest possible temperatures without creating  
pearlescence

 •  Safely adjust processing temperature to produce bottles at the 
optimal edge of the process

 •  Achieve maximum bottle performance with minimal weight 
 •  Simultaneously optimize material orientation while maintaining 

desired material distribution 
 • Identify out of family mold stations
 • Realize additional light weighting opportunities
 • Improve productivity
 • Save material, energy and labor

By actively managing crystallinity and at the same time controlling  
thickness, operators have greater control over the bottle attributes 
that affect performance, especially with very light bottles.  
CrystalView also offers the potential for improvements in produc-
tion and productivity, making it possible to:

Seamless integration with Agr Process Pilot system
Measure - Control - Optimize
CrystalView is a vital part of the Agr Process Pilot blowmolder manage-
ment program. Following the Measure-Control-Optimize approach, 
CrystalView works seamlessly with the Process Pilot product to provide 
one of several optimization components. All CrystalView screens 
appear along with thickness management controls as additional tabs 
on the Process Pilot system. Material optimization, thickness trending 
and blowmolder control functions are presented along with material 
distribution in the Process Pilot control overview screen, making total 
blowmolder management simple and straightforward.
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The Process Pilot® Blowmolder  
Management System

The Process Pilot system controls the blow 
molder based on direct feedback from bottle 
measurements.  Measurement feedback 
through continuous monitoring is used to 
automatically adjust blowmolder settings, 
maintaining the blowmolding process at 
optimum levels. The Process Pilot management 
system is designed to ensure that all final 
production bottles have the desired quality and 
performance attributes in spite of environ-
mental, blowmolder or material variations that 
occur during the production process.

The Process Pilot approach is based upon three 
fundamental concepts:

Measure: Agr’s Pilot Profiler® measurement  
system monitors every bottle to identify  
on-going changes in material distribution.

Control: Process Pilot closed-loop control 
software proactively manages the blowmolder 
thickness measurements to maintain desired 
material distribution and produce consistent, 
high quality bottles.

Optimize: Process Pilot enhancement 
tools give you the means to optimize bottle 
production to a target that is most suitable 
for the product, application or operational 
goals—making it possible to efficiently produce 
the best performing bottles with maximum 
profitability.  

Agr’s Pilot Vision™ system further expands 
process and quality management capabilities 
by incorporating vision-based inspection in 
conjunction with the Process Pilot blowmolder 
management system. This powerful combina-
tion offers a total process and quality control 
program for PET containers that includes 
thickness management, random defect 
detection and stable, consistent production 
24/7, that can only be achieved through 
automated blowmolder control.
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