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MI BAND HEATERS: SUPERIOR DESIGN AND OPERATING

EFFICIENCY FOR TODAY’S PLASTIC PROCESSING MACHINERY

In the 1950’s, injection molding machines
processed relatively low-melt temperature 
plastics. Mica band and ceramic knuckle heaters
adequately served the plastics industry back then.
But today’s technology demands higher watt
densities, operating temperatures and greater
efficiencies to melt resins such as Peek®, Teflon®,
Ultem® and Zytel®. Band heaters are now required
to maintain temperatures to 800°F (425°C) and still
provide efficient, long-lived, reliable service.

To keep up with these ongoing demands, 
Watlow developed the MI Band heater, a 
mineral insulated heater that provides the high
temperatures and watt densities needed, with 
the maximum efficiency and life possible. With
performance temperatures reaching 1400°F
(760°C) and watt densities up to 230 W/in2,
Watlow’s MI Band heaters are the ideal choice 
for plastics processing equipment.

In conjunction with the superior performance 
of the MI Band heater, Watlow has developed 
the MI Savings Predictor Program designed to
analyze the cost savings users can realize by using
MI Band heaters versus ceramic knuckle or mica
band heaters. This comprehensive program takes
into account not only the energy savings but also
the cost of downtime and labor incurred when
heaters fail on the production line.

The key to the MI Band heater is its compacted
mineral insulation, specially formulated for its
excellent heat transfer and performance
capabilities. Watlow's exclusive mineral insulation
material has much higher thermal conductivity
than the mica and hard ceramics used in
conventional heaters.

During construction, a thin layer of higher thermal
conductivity MI material separates the element
wire from the inside diameter sheath. A thicker,
lower thermal conductivity layer backs up the
element wire to direct the heat inward towards the
barrel. This special construction promotes longer
heater life because the sheath can operate at
high temperatures with low internal wire
temperatures.

The heater is formed before the leads or post
terminals are attached so they do not interfere
with the curving process. The result is an
exceptionally round heater that fits the barrel
tightly and conducts its heat uniformly, with no 
hot spots.

Hardened stainless steel clamping bars contribute
to even heat distribution. The bars extend the full
width of the heater for clamping uniformity around
the barrel.

Due to its low profile and low thermal mass, the 
MI Band heater is highly responsive to precise 
heat control. Less thermal lag and minimum
temperature overshoot result in faster start-up and
reduced cycle time.

Also contributing to faster heat-up is the MI Band’s
high watt density capabilities.

The MI Band heater will withstand extreme levels 
of shock, vibration and plastic drool. Side folds are
positioned on the inside diameter of the band to
resist contaminants from entering the heater and
causing premature failure.

Hardened stainless steel clamping bars, a stainless
steel sheath, mineral insulation and strong,
protected leads all make the MI Band a durable
heater. A special lead cap is spot-welded to the
sheath for added strength.

TOUGH, CONTAMINATION RESISTANT CONSTRUCTION
FOR LONG LIFE

FASTER RESPONSE TO TEMPERATURE CONTROL FOR
HIGHER PRODUCTIVITY

With temperature capabilities up to 1400°F(760°), Watlow’s MI
Band heater can easily handle the high melt temperatures
required today.

SUPERIOR HEAT TRANSFER FOR EFFICIENT, LONG-
LIVED PERFORMANCE
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Peek® and Ultem® are a registered trademarks of General Electric Company.

Teflon® and Zytel® are registered trademarks of E.I. du Pont de Nemours
and Company.
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EXCELLENT HEAT TRANSFER, DURABILITY AND EASY

INSTALLATION...

Exclusive 
thin high
conductivity 
MI insulation

Thick low-conductivity MI
backing directs the heat
inward to the barrel

Coiled or sinuated
element wire is evenly
spaced from the inside
sheath of heater

Element wire 
in mineral
insulation

Stainless steel
sheath

Today, manpower and energy costs
are even more critical in making
production schedules and profit
margins. The MI Band heater from
Watlow is rugged, long-lasting
and provides the plastics
processing industry the
power it needs to get 
the job done.

A

D

C

B

A) Post terminals or leads
are attached after the
curving process for a
rounder heater, which
improves heat transfer.

B) Side folds turn to the
inside diameter to
prevent contamination
from molten plastics.

C) Rugged stainless steel
sheath provides
durability and
contamination
resistance. 

D) Hardened stainless steel
clamping bars provide
uniform clamping and
easy installation.
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Better Temperature Control And Faster Response
With Low Mass Construction
The ceramic knuckle heater has slow heat-up 
and cool-down rates due to construction. The
element wire is located in an open channel
surrounded by air, so it must heat up the air 
and then the ceramic, which is more of an
insulator than a a good thermal conductor. 
Also, the heat has to travel through 1⁄2” thick
ceramic segments, compared to the thin layer 
of highly thermal conductive mineral insulation 
on the MI Band heater. Heat gets to the part faster
with the MI Band.

Higher Watt Density Capabilities
The ceramic knuckle heater only operates to 
45 W/in2, while the MI Band heater is capable of
watt densities to 230 W/in2 on small diameter
nozzle bands and up to 100 W/in2 on large
diameter barrel bands, resulting in faster, more
efficient production. 

Watlow’s small diameter MI nozzle heaters can
operate at five times the watt density of ceramic
knuckle heaters while providing the same life. This 
is due to Watlow’s exclusive mineral insulation
which permits high watt densities without 
affecting heater life.

Contamination Resistance Due To The Design 
The ceramic knuckle heater is made up of hard
ceramic segments, loosely held together by a
clamping band. the gaps between the segments
and the serrated edges of the housing allow
molten plastic to move freely to the element wire,
which can cause early heater failure and machine
downtime. The fragile ceramic pieces can break
easily, another concern for plastics processors.

Watlow specifically designed the MI Band Heater
to resist contaminants from entering the heater.
The top sheath is wider so it can be folded 
around the bottom sheath. Therefore, the seams
are on the underside of the band, making
contamination from plastic drool and other
material much less likely.

Better Performance And Efficiency
Ceramic knuckle heaters have poor thermal
conductivity due to the use of ceramic materials
in their design. Heat transfer from the element wire
to the part is slower and less efficient.

The MI Band heater is designed with two layers 
of mineral insulation to focus heat inward toward
the barrel rather then radiating it to the
surrounding environment.

Higher Temperature Capabilities 
Mica band heaters cannot operate safely 
beyond 900°F (480°C). Watlow’s MI Band heaters
will perform to 1400°F (760°C). This means more
versatility in heating applications without
jeopardizing heater life.

Higher Watt Density Capabilities 
The mica heater’s maximum watt density is 
60 W/in2, versus 230 W/in2 on the MI Band. Higher
watt densities can permit substantially greater
production rates from machinery.

Longer Heater Life
On most mica band heaters, a winder is used to
support the element wire, and the wire on top
must push its heat through two layers of mica
insulation. The wire on top operates at higher
temperatures, shortening the life of the heater.
However, the MI Band heater’s high thermal
conductivity mineral insulation and uniform
distance of the element wire from the sheath
mean low wire temperatures and extended life.

Easier Installation
Installation is faster and easier using the MI Band
heater’s full-width permanently attached
clamping bars, rather than the separate clamping
strap found on most mica band heaters.

BAND HEATER COMPARISON:  THE DIFFERENCE IS IN GREEN

— ENERGY AND MONEY SAVINGS

BAND HEATER COMPARISONS

IF YOU’RE USING CERAMIC KNUCKLE HEATERS
YOU SHOULD BE USING WATLOW MI BAND HEATERS
TO GET THESE BENEFITS...

IF YOU’RE USING MICA BAND HEATERS
YOU SHOULD BE USING WATLOW MI BAND HEATERS
TO GET THESE BENEFITS...
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In this test, MI Band and a ceramic knuckle heater of the same size and
watt density were placed on identical water cooled blocks. After 20
minutes, the MI Band block reached 550°F (285°C), and the ceramic
knuckle reached 500°F (260°). But the critical measurement — element
wire temperature — showed a drastic difference. The temperature
directly behind the ceramic knuckle was measured at 1250°F (675°C),
with an estimated wire temperature of 1450°F (785°C). The sheath
temperature of the MI Band heater, however, reached 575°F (300°C)
and the element wire was estimated at 650°F (340°C). This lower wire
temperature means substantial longer life for the MI Band. 

Heat Up Test: Watlow MI vs. Ceramic Knuckle Heater Cool Down Test: Watlow MI vs. Ceramic Knuckle Heater 
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After maintaining both heated blocks at 560°F (290°C), the power was
turned off and the block temperatures and heater temperatures were
monitored for 20 minutes. The MI Band began cooling immediately, but
the ceramic knuckle block continued to heat up for almost one minute,
then the temperature began to drop gradually. Even though the power
was turned off, the ceramic segments were storing a substantial amount
of heat; they measured about 1200°F (645°C), much hotter than the
560°F (290°C) part temperature. Because the segments are insulated,
the heat has nowhere to go except into the part being heated. The
poor thermal response illustrated in this test means reduced productivity,
and possible temperature overshoot, for the ceramic knuckle heater. 
The MI Band’s lower sheath temperature together with its excellent heat
transfer capabilities results in faster response to temperature control for
higher productivity.
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Watlow MI
Block Temp.
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Accelerated Life
Test Results: 
Each heater 
was cycled 
two minutes on, 
15 seconds off,
and watt density
was increased
10 W/in2 every 
55 hours until
failure.

°F/°C

1200/650

1000/540

800/425

600/315

400/205

200/95

Maximum Allowable Watt Density

W/in2 10 30 50 70 90 110 130 150 170 190 210 230
W/cm2 1.55 4.65 7.75 10.85 13.95 17.05 20.15 23.25 26.35 29.45 32.55 35.65

Heater Watt Density Design Limits

W/in2 40 60 80 100 120 140 160 180 200 220 240 260 280
W/cm2 6.2 9.3 12.4 15.5 18.6 21.7 24.8 27.9 31.0 34.1 37.2 40.3 43.4

Nozzle Bands
(11⁄2˝ ID X 11⁄2˝ Wide — 38 mm ID X 38 mm Wide)

W/in2 30 40 50 60 70 80 90 100
W/cm2 4.65 6.20 7.75 9.30 10.85 12.40 13.95 15.50

Barrel Bands
(6˝ ID X 3˝ Wide — 152 mm ID X 76 mm Wide)

Watlow MI Band

Ceramic Knuckle Band

Competitive MI Band

Mica Band

Competitive Mica Band

Watlow MI Band

Competitive MI Band

Mica Band

Competitive Mica Band

Ceramic Knuckle Band

11⁄2˝ I.D. Mica Band

11⁄2˝ I.D. MI Band
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Through simple information gathering, a detailed
analysis of each injection molding machine in your
facility can be calculated by a Watlow distributor
or sales engineer. Upon gathering the necessary
information – energy cost per kilowatt hour, barrel

diameter, number of band heaters on your
barrel and your hourly labor rate — a cost
analysis is calculated taking into account
all aspects of operating your injection
molding machines. Once these elements
are calculated for each machine, a total
annualized operational savings estimate
will demonstrate the potential savings
possible by switching to energy efficient
MI Band heaters. Of course, Watlow’s MI
Savings Predictor program is designed to
estimate potential operational savings.
A detailed test and analysis can be
performed by a Watlow sales engineer or
authorized Watlow distributor.

Concerned about rising utility costs? Looking for ways to
decrease overhead? Want to make your manufacturing
facility as energy efficient as possible? Watlow’s MI Savings
Predictor program is designed to analyze energy,
maintenance labor and production line downtime cost
savings using Watlow MI
Band heaters versus ceramic
knuckle or mica heaters. 

CALCULATE ENERGY & COST SAVINGS IN SECONDS WITH

WATLOW’S MI SAVINGS PREDICTOR PROGRAM

Through Watlow’s MI Savings
Predictor program, understand the
actual costs associated with
operating your injection molding
machine, taking into account
energy costs, maintenance labor
costs and downtime costs.

Watlow’s MI Band heaters are the
industry’s most energy efficient
heaters with the longest life –
Watlow’s MI Savings Predictor
program proves it.

* Watlow’s MI Savings Predictor program is designed
to estimate potential operational savings. Extended
warranty is dependent on application approval
from Watlow.

misp_repco  10/20/99 8:26 AM  Page 6



• Improved responsiveness to control 
results in more parts per hour.

• Superior heat transfer 
generates energy at a lower cost per piece.

• Longest basic warranty in the industry 
provides reliable and trouble-free operation.

• Lower element wire temperature 
ensures longer heater life.

Potentially thousands of dollars in saved energy
costs each year and a longer warranty on
Watlow’s MI Band heaters. When all of the barrel
heaters are replaced with MI Band heaters, there
is a large initial investment; however in most cases,
the cost of the heater retrofit is recapped in 6 to
12 months while you continue to see a cost
savings on your electric bill. And, you’re buying
the best heaters in the industry for long life,
trouble-free operation and of course, high 
energy efficiency. 

Contact your Authorized Watlow Distributor or
Watlow sales engineer to schedule a brief
meeting at your facility. At that meeting, the
distributor or sales engineer will demonstrate the
capabilities of the program, discuss your energy
rate, consumption use and gather other relevant
information to calculate the most accurate
estimate of how much you could save by
switching your injection molding machine heaters
to Watlow’s MI Band heaters. 

Call 1-800-4WATLOW to find distributor or sales
engineer in your area.

Since the MI Savings Predictor program is only an
estimation of what your savings could be, ask a
Watlow distributor or sales agent for a more
detailed energy assessment of your facility and
application.

cut-off for pocket

Look inside pocket for test analyses and case studies.

WHAT’S IN IT FOR YOU

HOW DO YOU GET AN ENERGY COST SAVINGS
ESTIMATE FOR YOUR FACILITY?

MI BANDS: SAVING ENERGY AND

PRODUCTION DOWNTIME COSTS

WATLOW MI BAND HEATER FEATURES & BENEFITS

COMPARATIVE LIFE TESTS MI VS. MICA VS. CERAMIC
KNUCKLE HEATERS

HOW SHOULD YOU USE THIS INFORMATION?
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Watlow maintains a worldwide network of stocking distributors.

Designer and Manufacturer of
Industrial Heaters, Sensors and Controls

Watlow St. Louis • 12001Lackland Road  • St. Louis, Missouri 63401  USA  • Phone: 314-878-4600  • FAX: 314-878-4600 • www.watlow.com

WATLOW
Manufacturing and R & D Facilities

Watlow Products and Technical Support Delivered Worldwide
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Your Authorized Watlow Distributor is:

STL-MISP-20

North American Sales Offices
Region 1
New England 603-882-1330

Region 2
New York, Upstate 716-438-0454

Region 3
New York, New Jersey,  
Philadelphia 215-345-8130

Region 4
Atlanta/Greenville 770-908-9164
Charlotte/Columbia 704-541-3896
Nashville 615-264-6148
Orlando 407-351-0737
Tampa/St. Petersburg 813-926-3600
Winston Salem/Raleigh 336-766-9659

Region 5
Maryland/Virginia 410-840-8034

Region 6
Cincinnati 513-398-5500

Region 7
Cleveland 330-467-1423
Pittsburgh 412-322-5004
Region 8
Detroit 248-651-0500

Region 9
Chicago 847-458-1500
Indianapolis 317-575-8932
Wisconsin 414-723-5990

Region 10
St. Louis 314-878-4600

Region 11
Austin 512-249-1900
Dallas 972-422-4988
Houston 281-355-6015

Region 12
Denver 303-798-7778
Kansas City 913-897-3973
Tulsa 918-496-2826

Region 13
Minneapolis 612-431-5700

Region 14
Portland 503-245-9037
Sacramento 707-425-1155
San Francisco 408-980-9355
Seattle 425-222-4090

Region 15
Los Angeles 714-935-2999
Phoenix 602-708-1995
San Diego 760-728-9188

Asian Sales Offices
Australia 613-9335-6449

China 86-21-6229-8917

Japan 81-(03)-5403-4688

Korea 82-2-563-5777

Singapore 65-777-5488

Taiwan 886-7-261-8397

European Sales Offices
France 33-1-3073-2425

Germany 49-7253-9400-0

Italy 39-2-4588-841

United Kingdom 44-115-9640777

Latin American Sales Office
Mexico 52-42-17-6235 
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