
The industry has never really defined how blender accuracy

is to be measured. In fact, there are two ways to look at the

accuracy of a blender. One is to measure dispense accuracy

relative to the setpoint for a particular ingredient and the

other is to measure the amount of an ingredient relative to

the total batch.

Consider, for instance, a gravimetric blender that produces

1000g batches comprised of 89% natural resin, 10%

regrind and 1% color. If a blender manufacturer says its

blenders are accurate to within 0.1% of the total batch, it

means that the amount of any ingredient could be off by 

1g. However, if you look at the color only (1% color in a

1000g batch is 10g of color), an error of 1 gram is actually

an accuracy of ±10% of the color setpoint. 

Now think about the same blend being produced in a

blender that is accurate to within 0.5% of the ingredient 

setpoint. With 10g being 1% of the total batch, 0.5% 

accuracy on color would be 0.05g or 20 times more accu-

rate than the blender in the previous example. 

Which blender is more accurate? The blender that is 

accurate to within 0.5% of the ingredient setpoint, of course.

So, why does there seem to be so much confusion over

blender accuracy? The problems arise when you try to think

of accuracy in terms of percentages. You may want to look at

the relative percentages of various ingredients in the total

blend – 89% natural, 10% regrind and 1% color, for in-

stance – in order to be sure the ratio of one ingredient to 

another is the same regardless of the total weight of the

batch. In the end, however, what really matters is whether

the blender can dispense the correct weight of each material
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and that the ratio of the weights of the various ingredients is

correct. So if weight is the critical factor, then you should be

measuring accuracy in terms of weight. 

Go back to the example above involving 1000g (2.2 lb)

batches. If you want 1% of that batch to be color, you want

10g (0.022 lb) of color and you want to come as close as

possible to that weight as you possibly can – neither under

to the point where part quality suffers, nor over to the point

where you are wasting money. So what you should be 

asking your blender supplier is how close they can come to

delivering 10g of color in every 1000g batch of material. 

Obviously, the required weight of a given ingredient will be

different depending on how large the total batch is, so if you

are buying a blender that is sized for a 2500g batch instead

of a 1000g batch, your accuracy in terms of grams will be

different, but you will have a number that means something

in the real world and you will have a number you can physi-

cally check by weighing the pellets in your own plant. No

more ambiguous percentages that mean different things to

different people.

WHY IS ACCURACY IN BLENDING IMPORTANT?

There are a few good reasons why blending needs to be 

accurate: 

The performance and quality of the product.

Accurate blending is necessary when the proper amount of

a particular additive (a foaming agent, flame retardant or slip

agent, for instance) is critical to the function of the product.

Accuracy is also required when a repeatable color match is

needed to ensure interchangeability of components or when

parts fit together in such a way that the color must be 

consistent from part-to-part and over time. In many cases,

however, the exact amount of colorant used is not so critical

as long as it is enough to yield the specified color. 

Product must meet customer specifications. Often

processors are required to meet tight specifications for 

how much color or additive is used in an end-product. The

customer may analyze sample parts to measure how much of

various ingredients are used, or the processor may be 

required to show documentation that the ‘recipe” has been

followed exactly. In some cases, the operating data from the

blender can be stored and submitted as proof of compliance

with specifications. 

Economics. Of course, the first two reasons mentioned

above have implications for the economic success of a 

plastics processing plant but there is a much more direct

connection between blending accuracy and economy. 

Using too much of expensive colorants and additives – just

to make sure you are using enough – is wasteful and costly.

Just how costly it can be is explored below. 

When you are talking about the largest component in a 

particular blend – usually natural, virgin resin – pretty close

is probably good enough. Look again at our example of a

1000g batch with 1% color. Your recipe calls for 990g of

each batch to be natural. Even if the blender feeds heavy or

light by 5g, it probably won’t affect part quality or costs

much at all. But if your color, which is only 1% of the 1000g

batch (10g), is off by even 1g, the difference can be 

significant. The color of your finished parts can easily be 

affected.  One seemingly logical response would be to 

increase the color setpoint from 1% to 2% so that even if

the color dispense is off slightly, there is still enough color 

in the blend to result in an acceptable part.

However, notice what you have done: by increasing your

color set point from 1% to 2%, you have effectively doubled

the amount of color you are using. With some color concen-

trates costing $10, $15 or even more per pound, your costs

can be significant. An application requiring a blender that

produces a 1000g batch could run up to 400 lbs (181 kg)

per hour. Each 1% of color amounts to 1.8 kg (4 lb) of color

per hour. If you are running 16 hours per day, 5 days a week,

50 weeks per year, the math works like this:

4 lb/hr x 4000 hr/year x $10/lb = $160,000

Running 2% color instead of 1% will cost you an additional

$160,000 per year. So, it pays to ensure the accuracy of

your blending operation.
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SPLITTING PELLETS

Ensuring accuracy of minor ingredients is not as easy as 

it sounds, however. The standard programming on most

blenders is designed to dispense the virgin or natural 

material (major ingredient) first. The gravimetric control then

weighs how much resin was actually dispensed and then 

adjusts the minor ingredient dispense to ensure the correct

ratio of color to virgin for instance. Using our previous 

example of a 1000g batch with 1% color, that means the

blender would first dispense natural resin, weigh it, and then

dispense whatever quantity of color would constitute 1% of

the total batch. Ideally, that would be 990g of natural and

10g of color. However, if the blender dispensed 995g of 

natural, for instance, it will need to dispense slightly more

color too. The overage of 5 grams of natural represents an

error of +0.5% so control logic would try to dispense 

+0.5% (10.05g) of color to maintain the proper ratio. 

How difficult is it to dispense minor ingredients like color

that accurately? Consider the fact that, when processing

polyethylene, there are about 40 pellets in each gram of 

material. If 1% color is 10g, that is about 400 pellets. 

To dispense 10.05g of color to compensate for overfeeding

of natural, the blender must dispense 402 pellets of color.

If you are running polycarbonate, which is about 50% 

heavier than polyethylene things get more challenging. 

With polycarbonate, only 26.5 pellets make 1g and 10g of

color requires 265 pellets.  To dispense 10.05g of color 

(as above), the blender must dispense 266.325 pellets. 

Obviously, you can’t dispense 0.325 pellets, so you have to

dispense 266 pellets or 267 pellets.

It gets even more challenging when you have smaller

batches of material. Suppose you had an application that 

required only a small blender producing 450g batches. If you

need 1% color, that’s 4.5g of color or 180 pellets. Then, an

error of ±0.5% is equivalent to ±0.9 pellets. Of course no

blender or feeder can dispense 0.9 pellets so you have a

problem… either the blender feeds exactly the right number

of pellets every time (improbable) or your margin of error will

be greater than ±0.5%.  For these difficult situations, Conair

has a control solution called Precision Additive. 

The premise of Precision Additive software is that the ratio is

the important factor… not the batch size. So the precision

software will meter the color first because that is the most

difficult target to hit and the one most likely to have a signifi-

cant error. In the 450g-batch example above, that would be

4.5 grams of color. It is assumed that the color dispense will

be heavy or light by as much as 0.5%. If the dispense is

heavy by 0.5%, for instance, it will read 4.5225g. Then, after

getting an accurate reading on the actual amount of color

dispensed, the software calculates how much natural is 

required to make up a batch that has 1% color and 99% 

natural. So 4.5225g/1% = 452.25g and 99% of 452.25g 
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TrueBlend™ Software Reports on Material Usage;
A software package for the Conair TrueBlend gravimetric blenders automates the 
collection, delivery and documentation of precise material-usage data via an Ethernet
connection to plant or office computers.  The remarkable TrueBlend control system
weighs every ingredient dispensed to ensure that each blended batch is accurate to
within a fraction of a percent. That information, compiled and managed by the new
reporting software, becomes a powerful competitive tool for plastics processors. 

With this software, managers quickly receive the data needed to generate reports,
identify just-in-time purchase requirements, analyze and validate product material 
usage estimates, or calculate process yield versus waste. For ISO certified companies,
data collected by the software offers proof of compliance with quality, safety and
recycling requirements.

TrueBlend software can collect data from one or many TrueBlend blenders throughout 
a plant. The software offers a range of preconfigured report formats for on-screen or
print viewing and enables easy export of data to Microsoft® Excel® spreadsheets for
further analysis.  

Preconfigured report formats include:
Material Data (Shift) reports, showing material usage within a specified date 
and time period.
Batch reports, showing the current recipe, date, time, batch number, and 
percentage of weight for each ingredient (target versus actual).
Alarm reports, delivering notification of an alarm as it occurs, along with a 
summary of up to 100 events associated with the alarm.
Scale data reports, providing information from the most recent calibration of the 
blender’s internal weigh scale. 
Recipe data reports, documenting the content of all material recipes that have 
been saved. 
Diagnostic data reports, containing data required for advanced troubleshooting of 
the blender system.

Compatible with Microsoft Windows® 98, NT, 2000, and XP operating systems, the 
TrueBlend reporting software runs on the personal computers with a minimum 
800 MHz processor, 128 MB RAM, 20 MB of free hard disk space, a printer port, 
and either an Ethernet (preferred) or RS-232 connection.  If an RS-232 connection is
used, the system is limited to communication with one blender.
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is 447.7275g. The blender attempts to meter that amount 

of natural ±0.5% … or between 445.489g and 449.966g…

that’s a range of almost 4.5 grams and a much easier 

target to hit. 

If you add a third component like regrind (which is assumed

to contain 1% color already), Precision Additive becomes

even more important because the amount of natural and

color will be smaller still. Consider the example above, but

now add 30% regrind to the mix. In a 450g batch, 30% 

regrind equals 135g of regrind target. The balance of the

batch (450g minus 135g pr equals 315g) is made up of 

natural and color. Then, 1% color becomes 3.15g. 

The additive target is 3.15g ±0.5%. Remember that there

are 40 pellets per gram of polyethylene, that becomes 126

pellets, ±0.63 pellets. 

The important point is that the more regrind (which is already

colored) is used in a given batch, the smaller the target for

the other ingredients and the likely error of at least one pellet

is too much of an error to hold ±0.5% without Precision

Ratio. In this situation, regrind will be dispensed first.  Then

the color (or other critical additive) will be dispensed and

weighed and, then the natural will be adjusted to ensure the

correct ratio color to natural is maintained within tolerance. 

VERIFYING BLEND ACCURACY

The technology Conair uses to ensure weighing accuracy 

is the best available and is intended to eliminate the effects

of vibration and electronic noise. The computer control 

software takes multiple weight readings, repeatedly 

averaging them to arrive at a reliable weight of each 

ingredient dispensed as part of a batch. All this happens 

in a fraction of a second.  

After the ingredients of each batch have been dispensed

and weighed, the batch drops into the mixing chamber.

When three batches have been dropped into the mixing

chamber, they are mechanically blended together to achieve

a homogenous mix. Material is released from the blender, but

only the equivalent of two batches is released. One third of

the mix remains in the mixing chamber to be combined with

two more batches and then the cycle repeats. This ensures

not only that the ingredients are dispensed in the proper

ratio, but that the material being delivered to the processing

machine is homogeneous – that a sample of a given size will

have all the ingredients present in the proper ratio.

How big a sample is needed to verify the accuracy of the

blender? This is a question that Conair technicians are 

confronted with frequently. The best answer is that a good

sample should be equivalent to the amount of material held

between the flights of the processing machine’s screw.

Once the blend drops between the screw flights, it does not

move much. It is conveyed along the length of the screw,

and there is some churning within the channel between the

flights but, except in barrier screws with undercut flights,

there is very little movement forward or backward between

flights. Therefore, if you want to be sure the ratio of ingredi-

ents is the same from part-to-part, you’ll want to check a

sample that is equivalent in volume to the amount of material

between two screw flights. 

You can collect this sample from the clean-out port on the

machine hopper. Then pour the sample out and count the

pellets to confirm the ratio of ingredients is correct.

In many applications, blending accuracy is not very critical.

Especially in large blenders with large batch sizes, the 

accuracy of most feeding and weighing equipment is 

sufficient to ensure good properties in the finished part. 

In smaller volume blenders, when part characteristics and

performance are critical, or when certain ingredients are very

expensive, however, you’ll want to be sure you have a Conair

blender. And if you want to compare our equipment against

other brands, let our blending specialists help you make sure

that you are comparing “apples to apples.”
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