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Check ing  the  Ser vo  Ampl i f i e r
The servo amplifier is equipped with a digital readout that can be seen through the
viewing window on the electrical enclosure. This display shows amplifier status
and error messages. Refer to the supplier's documentation included with this User
Guide. 

Check ing  the  Motor  Assembly
1 Open the knife guard. 

2 Remove the cutter head by loosening the Trantorque assembly. Refer to the
manufacturer's guide included with this User Guide for information about the
Trantorque assembly. 

3 Locate the four (4) bolts holding the motor assembly to the cutter. Remove
them and carefully remove the assembly from the cutter. 

NOTE: Make sure you look for servo amplifier messages before you shut off the
power, because fault message will be lost.

✐

Remove
Bolts (4)
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6
Troubleshooting

Check ing  the  Encoder
When the encoder is working properly, the measurement displayed will count up to
the preset and reset to zero.

1 Check all connections.

2 Check the encoder cable for damage. If necessary, replace. 

3 Check the connector that attaches the cable to the encoder. Internal wiring
may be shorted out if this connector is not handled properly. 

4 Check the encoder itself. There should be no play in the shaft. 

5 If all else fails, contact Conair Customer Service. See Appendix A.

WARNING:  De l i ca te  equ ipment
THe encoder is a delicate piece of equipment. Any rough handling can
damage fragile parts.



Tes t ing  Repeatab i l i t y
Before any Conair puller/cutters are shipped, they are tested for cut time repeata-
bility to be sure they are within performance specifications. The repeatability test
checks the performance of the rotary knife cutter to return the home park position
after a complete cut. Acceptable repeatability times allowed for each cutter model
prior to shipping are:

Type of Cutter Repeatability Time
AC Pneumatic Cutter Less than 1 millisecond
DC Pneumatic Cutter Less than 1.5 millisecond
Velocity Servo (E Drive) Less than 1 millisecond
Positional Servo (FX) Less than 0.1 millisecond
CSC Positional Servo Less than 0.1 millisecond

The repeatability mode is built into the Conair cutter controls and allows you to
perform similar tests, without any external test equipment. It is recommended that
you check repeatability on a regular basis. Acceleration/deceleration delays of the
servo do not contribute to repeatability error; any error is attributed solely to motor
stability, couplings, assembly, power, and proximity sensor alignment. 
Use any blade speed and line speed. The line speed is only seen while in the
Encoder or Product modes. It is recommended that the tests be performed at cut
intervals between 0.5 and 5-seconds. Do not change the blade speed or the line
speed after starting the test.

To test repeatability:

1 Turn on the cutter. Perform the test in encoder mode with the cutter on-line.
The Display will read: DevCP shows problems with the cutter. DevCC shows
problems with the puller.

2 Press the menu key to display operator functions.

3 Press soft key test to display DevCP screen.

4 Press soft key on/off to start the testing and display the results.

5 Press next key displays DevCC results. 

Repeat the test by pressing the Reset Cut button to begin a new sample period. 

To end the Repeatability test, press soft key on/off or exit. 

NOTE: 1-millisecond at 60 feet per minute is equal to .012 inches.
✐

NOTE: Previous key returns to DevCP screen.
✐
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NOTE: See Operation Section
entitled, Set Up 2 Page
Description, Tuning the Cutter if
using Red Lion HMI and Control
Techniques/Emerson Servo Drives

✐
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6
Troubleshooting

Resu l ts  o f  Repeatab i l i t y  Tes t ing
Results in Flywheel mode
The display shows DevCC a full revolution of the cutter head. The reading is in
milliseconds, to the third decimal place, i.e. 0.010 is 0.01 milliseconds (or 10
microseconds). If the reading exceeds 0.200 there is a problem with the cutter
drive. If this occurs the error is too large and there is a problem in the cutter drive
that must be corrected.

Results in Timer mode
When testing repeatability in Timer mode, the cutter is making on-demand cuts at
a set time interval (i.e. one-second intervals). The display shows the cut-to-part
(CP) reading and the cut-to-cut (CC) reading. The reading is in milliseconds, to the
third decimal place, i.e. 0.010 is 0.01 milliseconds (or 10 microseconds).

CP is the peak time variance between the cut signal output (preset time) to the
servo amplifier, and the programmable limit switch just prior to the center of the
bushing. This is the repeatability of the cutting system to accelerate through the
part. This value is higher than the CC reading since it includes the acceleration and
deceleration contributed by the servo motor.

CC is the peak time variance between cuts. Record and compare the cut-to-cut
number to the CC value recorded in encoder or product mode shows how much
error is by external influences (i.e. variation in belt puller speed, encoder mounting
problem, etc.).

If the reading exceeds 0.200, there is a problem with the cutter drive. If this occurs
the error is too large and there is a definite problem that must be corrected.

Results in Product mode 
The display shows the cut-to-part (CP) reading and the cut-to-cut (CC) reading.
The reading is in milliseconds, to the third decimal place, i.e. 0.010 is 0.01 mil-
liseconds (or 10 microseconds).

Compare the cut-to-part (CP) reading to the CP reading in the other modes. There
should be very little difference in these readings. 

Compare the cut-to-cut (CC) reading to the CC reading in the other modes. Since
the product mode is influenced by external signals, this reading will reflect the
speed regulation of the puller.

NOTE: See Operation Section
entitled, Set Up 2 Page
Description, Tuning the Cutter if
using Red Lion HMI and Control
Techniques/Emerson Servo Drives

✐
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We’re  Here  to  He lp
Conair has made the largest investment in customer support in the plastics indus-
try. Our service experts are available to help with any problem you might have
installing and operating your equipment. Your Conair sales representative also 
can help analyze the nature of your problem, assuring that it did not result from
misapplication or improper use.

How to  Contac t  Cus tomer  Ser v ice
To contact Customer Service personnel, call:

You can commission Conair service personnel to provide on-site service by con-
tacting the Customer Service Department. Standard rates include an on-site hourly
rate, with a one-day minimum plus expenses.

Before  You  Ca l l . . .
If you do have a problem, please complete the following checklist before 
calling Conair:

❒ Make sure you have all model, serial and parts list numbers for your particular
equipment. Service personnel will need this information to assist you.

❒ Make sure power is supplied to the equipment.

❒ Make sure that all connectors and wires within and between control systems
and related components have been installed correctly.

❒ Check the troubleshooting guide of this manual for a solution.

❒ Thoroughly examine the instruction manual(s) for associated equipment, especial-
ly controls. Each manual may have its own troubleshooting guide to help you.

❒ Check that the equipment has been operated as described in this manual.

❒ Check accompanying schematic drawings for information on special considerations.

PARTS & SERVICE      US  800 458 1960    INTERNATIONAL  +1 814
 43

7 6
86

1

Additional manuals and prints for
your Conair equipment may be
ordered through the Customer
Service or Parts Department for a
nominal fee.
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Equ ipment  Guaran tee
Conair guarantees the machinery and equipment on this order, for a period as
defined in the quotation from date of shipment, against defects in material and
workmanship under the normal use and service for which it was recommended
(except for parts that are typically replaced after normal usage, such as filters, 
liner plates, etc.). Conair’s guarantee is limited to replacing, at our option, the part
or parts determined by us to be defective after examination. The customer assumes
the cost of transportation of the part or parts to and from the factory.

Per fo rmance  War ran ty
Conair warrants that this equipment will perform at or above the ratings stated in
specific quotations covering the equipment or as detailed in engineering specifica-
tions, provided the equipment is applied, installed, operated and maintained in the
recommended manner as outlined in our quotation or specifications.

Should performance not meet warranted levels, Conair at its discretion will 
exercise one of the following options:

• Inspect the equipment and perform alterations or adjustments to satisfy 
performance claims. (Charges for such inspections and corrections will be
waived unless failure to meet warranty is due to misapplication, improper 
installation, poor maintenance practices or improper operation.)

• Replace the original equipment with other Conair equipment that will meet 
original performance claims at no extra cost to the customer.

• Refund the invoiced cost to the customer. Credit is subject to prior notice by the
customer at which time a Return Goods Authorization Number (RGA) will be
issued by Conair’s Service Department. Returned equipment must be well crated
and in proper operating condition, including all parts. Returns must be prepaid.

Purchaser must notify Conair in writing of any claim and provide a customer receipt
and other evidence that a claim is being made.

Warranty  L imi ta t ions
Except for the Equipment Guarantee and Performance Warranty stated
above, Conair disclaims all other warranties with respect to the equipment,
express or implied, arising by operation of law, course of dealing, usage of
trade or otherwise, including but not limited to the implied warranties of
merchantability and fitness for a particular purpose.
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Cut te r  B lade  Se lec t ion  and  Use
Cutter blade characteristics such as material, design, and thickness can have a large
effect on cut quality. 

Blade  mater ia l s

• Blue tempered spring steel is most commonly used because of its cost and 
availability over a wide range of thicknesses (0.010-0.062 inch). It is a very 
tough material with an HRC value of approximately 48-51 and fair wear charact-
eristics.

• Razor blade stainless steel is becoming very popular due to its HRC value of 
57-58, which leads to improved wear resistance. This material retains good 
toughness, but will chip or break. It is available in 0.010-0.062 inch thicknesses. 
Because it is non-corrosive, stainless steel is a good choice for medical cutting 
applications, and may even be coated with Teflon to enhance cut quality.

• A-2 is a good grade of tool steel with an HRC of 60. Its minimum thickness 
(0.031 inch) forces the blade manufacturer to grind it down for thinner applica-
tions, which adds cost. A-2 is more wear resistant than stainless, but is also more
brittle.

• M-2 is an excellent grade of tool steel with an HRC of 63-66. It is one of the 
best materials for coating with titanium nitride for improved wear resistance. 
(However, coatings generally cause some slight loss of sharpness.) 0.025 inch 
material is available, which covers many applications without the need for sec-
ondary grinding operations.

• D-2 is another excellent tool steel with an HRC range of 58-60. It is tougher than
M-2 but has slightly less wear resistance. Its minimum thickness (0.035 inch) 
and the need for specialized grinding materials, make it a relatively expensive 
material. It is the material of choice for cutting Kevlar-reinforced hose. 

• CPM 10-V is a form of carbide developed especially for the high speed punch 
industry. With an HRC of 60-62 and a toughness that far exceeds D-2, it is by far
the best cutting blade material. Because its minimum thickness is 0.035 inch, 
and it requires the use of diamond grinding wheels, CPM 10-V is the most 
expensive of the blade materials. 
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Cu t te r  B lade  Se lec t ion  and  Use
Blade  Des ign

• Straight-edge knives have a straight cutting surface. A chopping action (which 
has cutting forces parallel to the cut) is typically obtained with straight-edge 
blades. 

Because the blade is mounted on a rotary arm, some slicing action (which has 
additional force vectors at various angles to the cutting edge) is obtained, but 
generally not through the entire cutting action. If a slicing action is required, the 
angle of attack can be modified by mounting the blade on a 30-45 degree angle 
as close to the cut site as possible. In many cases the bushings must be modified 
to allow the blade holder to have close proximity to the cut site. This offers the 
steepest angle of attack throughout the entire cutting process. Generally straight 
knives can be obtained in thicknesses from 0.004-0.060 inch depending on the 
application.

• Curved-edge knives offer increased slicing throughout the entire cutting action. 
They are generally used for cutting rubber preforms, rubber hose, flexible foams,
and other materials that require slicing. Blade lubrication is often used to 
enhance the cut and minimize blade and bushing buildup.

As a general rule, curved-edge knives offer improved cut quality on rigid materi-
als if additional heat can be used. However if used on cold rigid materials, 
curved knives have a tendency to produce wavy or angled cuts. 

A curved edge knife can sometimes cut larger cross section profiles and tubing 
with the same horsepower as a straight edge blade. However, the use of a curved 
blade increases product interruption. To overcome this effect, use a variable 
speed rotary knife cutter to vary the blade speed to obtain the desired cut quality.

• Piercing blade (bat-wing, woodpecker) knives are specifically designed for 
cutting thin wall tubing. Their shape minimizes penetration marks caused by the 
flattening action of the blade prior to penetration of the extrudate. These are the 
most expensive type of blade, and the most susceptible to breakage. Because the 
point is exposed and not fully supported by the bushings, it may deflect into the 
bottom of the bushing bore and break off. For these reasons, piercing blade 
knives are usually used as a last resort. 

Some rigid materials require warming when this type of blade is used because the
impact of the point can cause cracking or whitening.

( continued)
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Cut te r  B lade  Se lec t ion  and  Use
Blade  Th ickness

Because material is displaced rather than removed in rotary knife cutting, think of
the blade as a wedge. The thicker the blade, the greater the displacement. This dis-
placement can cause fracture in rigid profiles and tubing, which is often observed
as a whitening on all or a portion of the cut. You can reduce this fracturing by
reducing the thickness of the blade.
(This effect can also be minimized by heating the profile or tube. However, if heat
is used to enhance cut quality, the bushings must be supportive enough to mini-
mize distortion.)

If the cutting blade is too thin, it may actually deflect within the bushing bore. This
can lead to "S" shaped cuts or premature blade breakage.

Opt imiz ing  B lade  Speed  

Flexible extrudates generally require a very fast blade speed with a slicing action
for best results. This is due to the fact that even minimal interruption can cause a
blade jam on a product that has little or no internal strength. 

On the other hand, rigid extrudates may require different blade speeds to obtain the
desired cut quality. What's needed for a particular application depends on blade
style, internal heat, and blade thickness. Speeds as slow as 300 rpm may be
required if a curved blade is used with little or no heat.

Impro v ing  Cut  Qua l i t y  by  Add ing  Hea t  to
Cer ta in  Mate r ia l s

All rigid extrudates can have their cut quality improved by the addition of heat. A
few of the most common materials and the respective temperatures are listed
below:

Rigid PVC 110°-125° F
Styrene ABS        120°-135° F
Polypropylene 160°-200° F

It is important to remember that as the temperature approaches the glassification
zone, the degree of support offered by the bushing becomes more important.

( continued)



A ppend i x   l   B-4

Ca lcu la t ing  B lade  In te r rup t ion
Blade interruption is the length of time which the blade interrupts the extrudate
during the cutting process. Knowing blade interruption allows you to optimize
blade speed and design for specific applications.

You can calculate blade interruption for your application if you know:

• the cutting blade width
• blade speed (cutter rpm) 
• extrudate cross section. 

The rotary knife cut path circumference is fixed for each cutter model: 

CSC Bushing Knife Cut Path Knife Cut Path
Model Diameter Diameter Circumference

1L 1.25" 10" 31.4"

As an example, calculate the blade interruption (in milliseconds) for an CSC1 cut-
ter running 1/4" (0.250") OD tubing. The blade speed is 718 rpm and the cutting
blade is 15/16" (0.937") width at the point where it passes through the extrudate,
and the cut path circumference is 31.4" for the CSC1.

Calculate the blade interruption time. The interruption time starts when the blade
makes its first contact with the extrudate and ends when the blade is totally clear of
the product (i.e. no longer interrupting it). Because we know the blade travel
speed, we can calculate the interruption time if we know how far the blade travels
during period of interruption. This distance is equal to the sum of the extrudate
outer diameter and the blade width at the point of contact.

Blade interruption  =  (Product OD + Blade width) X 60,000
time, msec Knife circumference                 rpm
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Ca lcu la t ing  B lade  In te r rup t ion

To calculate interruption time: 

(0.937 in.  +  0.250 in.) X  60,000msec/rev =  3.2 msec
31.4 in.                       718 rpm

Knowing the interruption time and the line speed, you can calculate the amount of
production deflection that must be accommodated during cutting. To calculate the
amount of extrudate deflection between the cutter and puller, multiply line speed
by interruption time: 

Blade Interruption     X Line speed,  X    12   =   Deflection,
time, msec fpm           60,000 in.

3.2 msec    X   60 fpm   X  0.0002         =    0.038 in.

In this example the puller and cutter must be set up to allow for 0.038" of product
deflection during cutting. Failure to do this can lead to puller stoppage (which can
form annular rings on the product), and poor-quality cuts (hairs or fuzz and angular
cuts. 

Straight blade

Curved blade

1.
18

7”

2.
25

”

( continued)
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Cona i r  Cu t te r  B lades

Contact Conair Parts for blade recommendations.

Replacement blades are avail-
able from Conair.

Contact Conair Parts
(800) 458 1960
From outside of the 
United States, call:
(814) 437 6861



C-1 l   A ppend i x

Al l  About  Cu t te r  Bush ings
Rotary knife cutter bushings are probably the most ignored aspect of cutting. Yet,
they are probably the most important ingredient to obtaining clean, square, accu-
rate cuts with minimal jamming and broken blades.

This appendix contains information about several aspects of cutter bushings:

• bore characteristics 
• bushing length
• shear surface characteristics
• the bushing gap

Cut te r  bush ing  bore  s i ze
The cutter bushing bore size affects both the cutting process and the overall extru-
sion process. 

Bushings with relatively large bores are often used to facilitate start-up and mini-
mize bushing inventory. While this practice is acceptable for start-up, it will lead to
premature blade failure because the bushings do not properly support the blade.
For optimum cut quality, make sure the bore adequately supports the tube or pro-
file. 

When the blade first makes contact with the tube or profile, it pushes the part until
is assumes the size and/or shape of the bushing bore. In the case of tubes this caus-
es two marks on the tube (penetration marks) that show where the tube flattened
before the blade actually penetrated it. The tighter the bushing bore size to tube
size, the closer the marks become, making them less obvious.

If the bushing bore is too tight, excessive extrudate interruption or even jamming
may occur. In turn, this can cause internal air blockage in free extruded flexible
materials and thus extrudate size fluctuations. In the case of rigid profiles or tubes,
belt puller slippage may occur during the cutting if the bushings are improperly
configured. This can cause annular rings around the extrudate and size fluctuations.

• For rigid profiles or tubes, allow 0.010-0.020 inch clearance over the OD
tolerance. Anything tighter than 0.010 inch will be difficult to process. For
easier startup, allow as much as 1/4 inch above a rigid profile because the
blade will force the profile to the bottom of the cutting bushing where the
shearing action occurs. However, if perfect squareness is required, the clear-
ance above the profile should be minimized to prevent bowing. Supportive
bushings become more important if heat is used to minimize whitening
(fracturing).
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A l l  about  Cu t te r  Bush ings

• If you are cutting a square or rectangular profile, whether rigid or flexible,
a round bushing bore will not offer proper support and will often lead to
an "S" shaped cut. A flat bottomed bushing will offer excellent support and
enhance the shearing action of the blade.

• In the case of flexible extrudates, allow 0.010-0.050 inch clearance
depending on durometer and surface; the softer durometers and tacky sur-
faces require the most clearance. In the case of softer durometer materials,
bushing lubrication may be required to minimize drag and material build-
up between the cutter bushing faces.

Cut te r  bush ing  bore  sur face  qua l i t y

The internal surface of the cutter bushing must be smooth and glass-like when cut-
ting flexible extrudates, otherwise excessive drag causes jamming and can lead to
variations in cut-to-length accuracy.

• When cutting flexible materials, have the internal surface machined to
resemble glass. In many cases, medical processors will actually have the
ID of their bushings either honed or burnished for best results.

• When cutting clear extrudates, it is also very important to have a smooth
internal surface to minimize scratches. In some cases it may be necessary
to make a Teflon or Delrin insert to further minimize drag and/or scratch-
ing.

• Bushing lubrication can also help minimize bushing drag.

• Be sure to have a lead-in angle machined into the entrance of the upstream
cutter bushing. The transition from the bore to the lead-in angle should not
be abrupt as it to can cause variable drag.

( continued)
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Al l  about  Cu t te r  Bush ings
Cut te r  bush ing  shear  sur face  qua l i t y

Similar to a dull pair of scissors, if the cutter bushing shear surface is not sharp the
tube or profile is not supported to the side of the blade and the cut will not be
clean. In some cases, the entrance of the downstream cutter bushing is slightly
radiused to minimize jamming. While this practice helps accommodate bushing
bores that are not quite aligned, it has a negative effect on cut quality.

• The shear surface of both the upstream and downstream cutter bushings
should be sharp and bored to the same size. NOTE: In high speed cutting
applications, the downstream bushing is sometimes bored 0.005” larger
than the upstream bushing to minimize jamming. Deburr the edge after the
boring operation, but be careful to remove only the burr and not the edge.

• Leave a minimum land of 1/8 - 1/4 inches on the face of the cutter bushing
beyond the bore. Angle the rest of the bushing face with a 10-15 degree
lead-in.

( continued)
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A l l  About  Cu t te r  Bush ings

Cut te r  bush ing  l eng th

On flexible extrudates, it is important to minimize the length of the cutter bush-
ings. It is very difficult to push flexible extrudates through since it tends to com-
press as it is pushed, causing a marginal increase in the tube diameter. For this rea-
son, bushing lubrication may be necessary to minimize drag as the length of the
bushings increase. A discharge conveyor may also be helpful in removing longer
cut parts. The exit bushing may be funneled to allow the cut part to drop out faster
while still maintaining minimal bushing length for safety.

• For flexibles, the upstream cutter bushing should offer total support to the
extrudate as close to the nip point of the puller as possible. In this way the
part is not able to move from side to side or bow from the weight of the
tube, which can, in turn, cause variable drag. You use the strength of the
tube to push itself.

• The bore length of the exit bushing should not be shorter than 1 1\2 times
the diameter of the tube with the remainder of the bushing length being
tapered. On sticky flexible extrudates, the parts will actually stick back
together if the new part has to push the cut part out very far.

For rigid extrudates, the length of the cutter bushings can result in a square cut or
an angular cut. The cutter bushings support the extrudate keeping it from moving
from side to side and bowing from the weight of the profile itself. Many processors
make their bushings short to minimize cost of EDM which is determined by depth
of cut.

• For rigid extrudates, a general rule is to make the length of the cutting
bushings equal to two times the largest outside dimension. NOTE: In the
case of full profile cutter bushings where maximum support is offered, the
bushing length may be shortened depending on actual clearance.

• Be sure to have a lead-in angle machined into the entrance of the upstream
cutter bushing. The transition from the bore to the lead-in angle should not
be abrupt as it to can cause variable drag.

CAUTION : B lade  hazard
In order to comply with OSHA regulations, the distance from the sidewall of
the cutter to the blade (through the bushing) must be long enough to prevent
fingers from reaching the blades.

( continued)
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Al l  About  Cu t te r  Bush ings
Adjus t ing  the  cu t te r  bush ing  gap

If the bushing gap is too big, material is dragged down between the bushings creat-
ing a burr, especially with flexibles. This may lead to jamming within the bushings
where the upstream side of the cut extrudate actually hits against the downstream
bushing surface. This is especially apparent with flexibles with non-concentric
walls where a slight bow is present.

• Locate the downstream bushing such that it touches the blade without
deflecting it. Lock it in place and rotate the blade to check proper gap. 

• Locate the upstream cutter bushing with 0.001-0.002 inch of the blade and
lock it in place. Rotate the blade through the set bushings to insure proper
gap. NOTE: Because blades are rarely perfectly flat, it is possible that a
swishing sound will be heard.

• If hairs are present on only the upstream cut end of a tube or profile, it
may be necessary to allow a 0.002-0.005 inch gap on the downstream
bushing to allow the blade to slightly move with the extrudate during the
cutting cycle and not cause excessive frictional heat which actually melts
the extrudate. NOTE: Blade/bushing lubrication can also help to solve this
problem.

( continued)
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B lade  and  Bush ing  Lubr ica t ion
Blade and bushing lubrication can nearly always improve the quality of cutting. 

Descr ip t ion  o f  the  cu t t ing  p rocess

Unlike sawing, a rotary knife cutter displaces material rather than removing it.
When the knife blade first contacts the extrudate, it pushes it against the opposite
side of the cutter bushings. If there is too much clearance the extrudate may crack
or distort before cutting even begins. Tubing may develop two distinctive marks
related to the compression of the tube. 

Once the blade penetrates the part, material is displaced to either side of the blade.
This displacement will vary in degree and visibility depending on the type of mate-
rial, temperature, blade thickness, blade style, and blade speed. As the material is
displaced, heat is generated and passed to the blade surface. 

Flexible materials (flexible PVC, urethanes, and even LDPE) will generally com-
press during cutting, leaving little or no sign of displacement. The cut will appear
uniformly glossy and free of fracture. However, a closer look will show very fine
lines on the cut face. With flexible materials, these lines will typically show an arc
or "S" pattern which can be attributed to compression of the part as the blade
passed through.

Rigid materials such as rigid PVC and styrene will tend to fracture during cutting.
The cut surface changes from glossy to dull, and finally becomes whitened and
rough. Whitening occurs when cutting changes to fracturing: the cut begins to
extend in front of the cutting blade, which acts as a wedge. At this point, you can
only hope the fracture is controlled, allowing for a square cut.

Fr ic t ion  and  hea t  dur ing  cu t t ing

Because most rotary knife cutters don't travel with the flow of the extrusion line,
forward motion is interrupted as the blade passes through the plastic tube or pro-
file. This interruption causes friction, which generates heat in the cutting blade. As
the temperature of the blade increases, plastic is melted at the cut site. This melted
plastic can adhere to and coat the cutting blade, especially on the upstream side,
and be transferred to the next part in the form of hairs or tissue-like film. This will
be especially noticeable on the top inside of the tube or profile.
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Blade  and  Bush ing  Lubr ica t ion
Fr ic t ion  and  hea t  dur ing  cu t t ing

If the blade has a rough surface where the extrudate rubs against it, material will
accumulate on the blade in a cheese grater fashion. This scratched material will
also be passed from the blade to the next cut and be seen as hairs or flakes.

Some of the more flexible materials, such as silicones, soft urethanes and flexible
PVCs, also exhibit drag against the blade during the cutting cycle. The part will
actually stick to the side of the blade and drag down between the bushings.
Typically a small "C" shaped tail of the tube will accumulate in the bottom of the
cutting chamber. This tail actually tore off the tube rather than cut due to the exces-
sive drag against the blade

The generation of heat during cutting can also lead to parts that stick to each other.
They may appear to be welded together, and an extra operation may be required to
separate them. This can be a real problem in materials such as latex, silicone, PP,
and flexible PVC.

Benef i t s  o f  us ing  lubr ican ts

The primary benefit of using a cutting lubricant is reducing friction. If the cutting
blade is coated with a film of lubricant, the coefficient of friction between the
blade and the plastic tube or profile is reduced, reducing the generation of friction-
al heat. 

Lubricants also minimize the tendency for material to stick to the blade, thus mini-
mizing the potential for material to be wiped on the next cut part. The co-efficient
of friction is reduced with varying degrees, depending on the type of lubricant,
which in turn limits the increase in blade temperature. Over time this can lead to
an increase in blade life because the cutting edge will last longer at cooler operat-
ing temperatures.

While lubricants can also help minimize problems caused by rough or poorly
ground blades and cutter bushings, it is generally better to solve the problem than
mask it with lubricants. 

( continued)
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B lade  and  Bush ing  Lubr ica t ion
Common cu t t ing  lubr ican ts

Commonly used general purpose lubricants include: 
• Tap water
• Dish washing liquid (Joy, etc)
• Glycol (anti-freeze, coolant)
• Water-soluble silicone cutting oils
• Diesel fuel
• Mold release
• Mineral oil

Medical grade lubricants:
• Distilled water
• Isopropanol (isopropyl alcohol)
• Mixtures of isopropanol and water

Lubr ica t ion  sys tems

The most basic blade lubrication system for rotary knife cutters is using a stainless
steel tray filled with the lubricant. Because the cutting blade passes through the
tray during every cutting cycle, the blade is lubricated before each cut. This
approach limits material buildup on blade and bushing surfaces for most applica-
tions. Care must be taken to maintain the lubricant level within the tray. Clean out
accumulated cut residue on a regular basis.

Spray mist systems can be used to lubricate either the blade or the extrudate as it
enters the cutter bushings. These systems allow the application of a minimum
amount of lubricant with good consistency. If the mist is applied to the product as
it enters the cutter bushings, the lubricant will minimize the drag between the
bushing bore and the tube or profile, as well as wet the blade and bushing faces.
With flexible and/or sticky materials this can improve both cut quality and cut-to-
length accuracy.

The last method of blade lubrication (and the oldest) is the blade wipe system.
Felt, sponge, or some other absorbent material is mounted so the rotary knife blade
will pass through it, with interference, before making a cut. Typically a gravity drip
or wick system is used to keep the absorbent material wet with lubricant. These
systems not only lubricate the blade, but also wipe off residue before each cut.
However, the operator must constantly observe the condition of the pads as they
wear quickly and lose their function. Another concern (especially in medical appli-
cations) is what happens to wear particles from the pads. This material frequently
ends up on the blade itself, and is then transferred to the very product it is meant to
protect from contamination.be especially noticeable on the top inside of the tube or
profile.

( continued)
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Choos ing  Be l t  Mate r ia l s
When considering puller performance, an important concern is the type of puller
belt. To select the proper belt material, you must consider the extrudate's tendency
to deform under pressure. For example, thin wall profiles and tubing are prone to
deformation, so you need lower pressures and longer traction lengths to deliver the
required pulling force without deformation and slippage. 

Various belt materials are available: natural rubber, neoprene, urethane, and dual
material. Available belts are listed under Conair Belts in this Appendix.

Part Material Durometer Covering Color Wear Traction FDA
No. Thickness    Approved
Model 1-12

Belt type: Goodyear PD

3511-30112 Natural rubber 50-55 . in (2mm) white medium- excellent Yes
FDA excellent

173-047-02 Nitrile sponge . in (4mm) white medium- medium Yes
FDA excellent

Cona i r  Be l t s
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Us ing  the  D ig i ta l  Be l t  Gap  Sensor
The digital belt gap sensor uses a linear scale attached to both belts to measure the
relative distance between the belts. The relative distance is shown in thousandths of
an inch (.001). The sensor has five buttons:

• (On/Off) - Turns the device on and off.

• (Mode) - Press to choose the readout in decimals, fractions, or millimeters.

• (+) - Press to move up one engineering unit.

• (0) - Press to zero the reading. Because all measurements are relative, the
sensor can be set to zero at any time by pressing this button.

• (-) - Press to move down one engineering unit.

Readings displays are shown on the digital display.

For more information, refer to the belt gap sensor manual.
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Adjus t ing  the  Pneumat ic  Upper  Be l t
Ac tua to r
You can adjust the opening and closing speed of the air cylinder assembly that
operates the upper belt boom assembly by adjusting (lifting and turning) the air
regulator handle. 

Handle
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