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Industry Segment
Overviews

Plastics Processing

Selecting the right auxiliary equip-
ment can assist the plastics proces-
sor's goal of higher productivity and
greater yields. It is more than just
the cost of heaters, sensors or con-
trollers; it's performance that counts.

With Watlow's thermal components
processors can count on less down-
time due to increased heater reliabil-
ity; and a reduction in operating
costs due to energy conservation -
both of which help achieve greater
output. Watlow has provided plastic
processors with product innovations
for injection molding, thermoforming
and extrusion operations and blow
molding for more than 50 years.

Quiality, innovation and reliability are
the hallmarks of our family of
heaters, sensors and controllers.
Watlow provides not only traditional
thermal solutions, but also innova-
tive, high-performance technologies
to meet the specific processing
demands of industries such as auto-
motive, medical and packaging,
requiring highly-engineered resins
and tight tolerances.

Whether OEM, custom or captive
processor - Watlow has your thermal
solution with our traditional prod-
ucts, new technologies, engineering
services and global manufacturing
capabilities.
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Industry Segment
Overviews

Injection Molding

Injection molding is the most versatile  Products like our barrel heaters are

of all plastics processing methods ideal for highly engineered or filled
and is used to make a wide variety of  resins that require higher tempera-
products. Watlow provides a broad tures and tighter tolerances.

range of heaters, sensors and con- Regardless of your machine ton-
trollers for various applications. nage, Watlow has the product to fit
Applications include: your need, such as:

- Automotive = Multiple barrel heaters

= Consumer products * Sprue heaters

- Medical, dental equipment = Temperature controllers

- Small appliances, hand tools e Mercury-free power switching

devices

e Agricultural, lawn equipment
e Temperature sensors

e Containers and closures

< Aircraft, aerospace

e Personal care products

e Computer, business and office
equipment

« Electrical, electronics

e Furniture, fixtures

e Recreation, toys and sporting
goods

e Communications equipment

e Food service, institutional products
e Packaging

e Transportation

e Building, construction
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Industry Segment
Overviews

Extrusion

Product quality begins upstream.
Regardless of your extrusion system,
Watlow's family of thermal solutions
provides the high-performance, relia-
bility and accuracy needed to opti-
mize your process.

Whether OEM or end-user, many of
today's applications require process
control data as well as history docu-
mentation to comply with various
policies and regulations. Many
processors proactively seek
products that offer both traceability
and product repeatability. Watlow's
product solutions bridge the gap by
providing evidence of overall prod-
uct quality, assuring process
repeatability and shortening overall
startup time.

Watlow has the heaters, sensors and
controllers for your extrusion
process:

e Blown film and cast film

Profile, shapes and rods

Flat sheet and web extrusion
Wire and cable coating

Pipe tubing and conduit extrusion

Applications include:

e Larger diameter band heaters for
single- or multi-layer blown film
dies

e PPC-2000 for advanced extrusion
control and system rebuilds

* High- and low-watt density
cartridge heaters for a variety
profile and shape dies

e SERIES SD controllers with
Palm PDA for a low-cost data
acquisition interface

e Cast-in and a variety of band
heaters for traditional barrel
heating

« Strip heaters for versatile surface
die and former heating

* A comprehensive offering of
mercury-free power controllers

< Traditional and hand-held
temperature sensors
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Industry Segment
Overviews

Thermoforming

In recent years, thermoforming part
design has developed rapidly and
become more multifaceted. Because
the thermoforming process offers
advantages such as superior finished
part quality and the ability to form
large parts, processors are:

< investing in larger and faster
machines

e expanding both upstream and
downstream services

Although thermoforming consists of a
broad range of materials, material
thicknesses and processing levels,
Watlow can help optimize your
process. Whether you require a
'sealed face' heater to keep sheet/roll
contaminants away from the element
while offering ease-of-cleaning and
longer life, or overall precise process
control, Watlow's family of heater,
temperature sensor and controller
solutions can meet your needs.

Regardless of the application, Watlow

has the solution to meet your need:

e Heaters- Radiant, Strip and
Tubular

e Control System Controllers-
CLS200, CPC400, MLS300,
PPC-2000 and SERIES SD/PD

e Power Controllers- DIN-A-MITE®,
E-SAFE®, SERIES CZR and
Solid State Relays

e Sensors- Infrared non-contact and
other Richmond products

Applications include:

e Vacuum forming

= High definition thermoforming

e Pressure assisted thermoforming
e Drape forming

e Press forming

e Line bending
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Industry Segment
Overviews

Blow Molding

10

Blow molding is the art and science
of making the hollow plastic contain-
ers that are indispensable parts of
everyday life. Common processing
techniques such as extrusion, stretch
blow, injection and co-extrusion are
all utilized in forming these parts.

Whether it is a diverse and complex
part that requires high performance
such as an elastically functional
automotive component; or a
high-volume hollow piece such as
a single-serve PET water bottle, the
front-end blow molding process still

requires an exacting thermal solution.

Regardless of your resin choice or
final part shape, Watlow has an
extensive offering of heaters, sensors
and controllers to meet the applica-
tion requirements.

Applications include:
* Automotive components

* Double-walled cases and toner
cartridges

* Food and beverage packaging

* Medical feeding containers

e Specialty consumer containers for:
e Personal care products
* Household products
e Aggressive chemicals

e Sporting goods

* Toys
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Barrel Heaters

Watlow’s Family
of Barrel Heater
Solutions

Watlow offers a full line of barrel
heaters for the plastics industry.
While every Watlow heater has a
unique set of qualities, each Watlow
barrel heater is designed with the
needs of plastics processors in mind.
Whether you require high perfor-
mance, high temperature, high watt
density, or all of these, Watlow has
the heater to best fit your application.

Watlow’s family of barrel heaters
include:

e Ceramic knuckle heaters
e MI band heaters
e THINBAND® mica heaters

These barrel heaters are ideally
suited to meet the demands of
today’s new resins and provide a
wide range of benefits including:

e High performance materials such
as Watlow's exclusive mineral
insulation and high temperature
ceramics which contribute to
excellent insulation and long
heater life

e Aluminized and stainless steel
sheaths resulting in corrosion
resistance

e Flexible designs ensuring easy
installation and removal

Applications

e Injection molding machines
e Extrusion equipment

e Blown film dies

Barrel Heater Termination and
Clamping Options
Termination Options

Watlow offers a large selection of
termination styles providing the

opportunity to customize the heater
to a particular application for
improved performance. Some termi-
nation choices include, but are not
limited to, Post Terminals, Stainless
Steel Braids, Flexible Lead Wire,
Flexible Stainless Steel Hose and
European Style Plugs (Horizontal
and Vertical).

Clamping Options

In addition to Watlow’s offering of
various termination styles, we also
offer a variety of clamping options.
Some of these clamping options are,
but are not limited to, Tig Welded
Barrel Nuts, Low Profile Clamp Bars,
Clamping Pads and HV Wedge-Lok.

For more information on Watlow’s
line of barrel heaters, contact your
local Watlow representative.

13
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Barrel Heaters

Ceramic Knuckle
Band

Ceramic knuckle band heaters are
designed to provide high-perfor-
mance barrel heating at temperatures
up to 760°C (1400°F). This level of
performance is achieved from the
ceramic knuckles that provide excel-
lent insulation and long heater life.

The construction of the ceramic
knuckle heater includes interlocking
ceramic blocks with resistance wires
threaded through holes within the
ceramic. This method provides
superior heat distribution across the
band, resulting in a uniformly heated
surface. Ceramic knuckle heaters
are specifically engineered and
manufactured with three layers:

e Aluminized steel sheath layer
improves mechanical protection
to heater and resists corrosion.

e Ceramic fiber layer provides
thermal insulation, energy conser-
vation and minimizes heat loss.

e Ceramic knuckle layer provides
mechanical protection
and electrical insulation to the
resistance element, which
increases heater life and con-
ducts or radiates the heat to
the surface.

Performance Capabilities

e 760°C (1400°F) maximum
operational temperatures

e Watt densities up to 45 W/in2

14

Features and Benefits Applications

Ceramic insulator e Injection molding barrels

e Allows for high temperature e Extruder barrels
operation « Blown film dies

< Provides longer heater life
e Accurate heating
Aluminized steel cover

< Provides excellent protection from
abrasion

Radiation or conduction heat
transfer

e Ensures dependable heat transfer
method

Standard Construction
e Aluminized sheath

e Clamp tabs

e Post terminals



Barrel Heaters

Ceramic Knuckle

Band

Specifications

Electrical

Resistance tolerance: -10 percent (+5 percent)
Wattage tolerance: +10 percent (-5 percent)
Maximum watt density: 114 W/cm?2 (45 W/in2)
Maximum operating temperature: 760°C (1400°F)

Termination Options

Post Terminals are the standard termination, providing
quick connection with ring or fork connectors or buss
strips, % -20 inch thread and includes double nuts and
washers. Standard terminal location is 180° from gap.

Flexible Lead Wire exits tangential to heater and includes
leads connected to the post terminals with ring connec-
tors. This termination method requires a terminal box.

Note: These are all standard termination options, for special constructions
please consult factory.

Mechanical

Overall thickness: 12.7 mm (0.5 in.)
Minimum width: 381 mm (1.5 in)
Maximum width: 246 mm (9.69 in.)
Minimum 1.D.: 50.8 mm (2 in.)
Maximum [.D.: 381 mm (15 in.)*
Width tolerance: £3175 mm (0125 in.)
Standard gap: 6.35 mm (0.25 in.)
*One piece construction

Stainless Steel Braid method includes a loose metal
braid that is welded to the terminal box with a coupler.
This provides excellent abrasion protection and flexibility.
Leads are attached to posts with ring connectors.

Flexible Stainless Steel Hose is welded to the terminal
box with a coupler. This terminal option provides superi-
or mechanical protection where lead abrasion is a prob-
lem. Leads are attached to posts with ring connectors.

15
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Barrel Heaters

Ceramic Knuckle
Band

Clamping Options

992@

W)

Barrel Clamps are used in applica-
tions where access for instrumentation
is required. Includes an oversized gap.

Spring Loaded Barrel Clamps help
to compensate for the thermal
expansion of metals.

Clamp Tabs are a standard clamping
option that offer a uniform clamping
force across the heater width.

Latch And Trunion Clamps provide
a quick clamp option. Clamping force
is similar to barrel clamps and a
spring is included to allow for thermal
expansion of metals.

16

European Style Plugs provide a simple and safe way to
apply power. The combination of high temperature male
and female quick disconnect plug assemblies eliminate
all live exposed terminals and electrical wiring. When
ordering, specify vertical or horizontal European Plug.

Vertical

Horizontal

\

Physical Limitations

Options Wldth Terminals| Clamp
m on on

One piece (2 5) (15) (1.5) (10)

Partial 178 | (7) — | — | 38 | (1.5)| 248 |(9.75) — Except

coverage clamp tabs

Clamp tabs 64 |(25)| 381 | (15) | 38 | (1.5)| 254 | (10) — —

Barrel nuts 102 | (4) — | — | 38 | (15)| 254 | (10) — —

Spring loaded | 102 | (4) — | — 38 | (1.5)| 254 | (10) — —

barrel nuts

Latch and 76 | (3) — | — | 38 | (15)| 254 | (10) — —

trunion clamps

Stud terminals | — — — | — — — | 254 | (10) — —

Flexibleleads | 64 |[(25)| — | — | 64 | (2.5)| 254 | (10) — —

SShoseleads | 64 |[(25)| — | — 64 | (2.5)| 254 | (10) — —

SS braided 64 |(25)| — | — | 64 | (2.5)| 254 | (10) — —

leads

Terminal box 64 | (25| — | — 64 | (2.5)| 254 | (10) — —

Holes and 64 |(25)| — | — | 64 | (2.5)| 254 | (10) — —

notches

Ceramic cover | 51 2) — | — 38 | (1.5)| 254 | (10) |Post —

Terminal 76 | (3) — | — | 64 | (2.5)| 248 |(9.75)|Post with —

clamp terminal box

European Plug| 64 |[(25)| — | — 51 (2) | 254 | (10) — —

both vertical

and horizontal

— No restrictions.

Note: These are all standard clamping options, for special constructions
please consult factory.



Barrel Heaters

Ceramic Knuckle
Band

Options:
Terminal box provides protection for

electrical connections in hazardous
environments.

Partial coverage helps heating of
large pipes and covers large dia-
meters with two or more sections.
Dimensional drawings are required
when ordering.

T/C bracket ¥ NPT necessary for
instrumentation. A dimensional
drawing is required when ordering.

Holes and notches necessary for
instrument access, etc. Heater must
be 63.5 mm (2.5 in.) minimum width
and 63.5 mm (2.5 in.) minimum 1.D;
dimensional drawing required when
ordering.

Ceramic terminal covers provide
easy installation and protect electri-
cal connections on each individual
terminal.

Other Options:

e Dual voltage (factory approval
required)

e Stainless steel sheath

e Ground stud

e Ground lead

e Three-phase voltage (factory
approval required)

Ceramic Band Heater Check List:

The surface where a heater will
be mounted must be clean and
the heater maintained free of all
contaminants that might cause
a short circuit in the heater
(typically conductive liquids).

To prevent overheating, Watlow
recommends installing an appro-
priate temperature controller and
checking the correct performance
of the thermocouple.

Do not use in environments
containing combustible gases
or vapors.

e Keep all electrical connections

properly protected to avoid
electrical hazards to machine
operators.

Do not over tighten clamps to the
point where serrated side folds
begin to collapse. Ceramic band
heaters utilize radiation heating
and excessive force may break
ceramic insulators.

17
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Barrel Heaters
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* Same day shipment on all stock heaters with post
terminals or Type B leads.

MI Band

The MI Band is a high performance
heater. Its performance and name
are derived from Watlow’s exclusive
mineral insulation—a material that
has much higher thermal
conductivity than the mica and
hard ceramic insulators used in
conventional heaters.

A thin layer of the “high” thermal
conductive MI material is used to
electrically insulate the element wire
from the inside diameter of the
heater sheath. A thicker, “low”
thermal conductivity layer backs up
the element wire, directing the heat
inward towards the part that is being
heated. The result is more efficient
heat transfer...a performance solution
that lowers element wire temper-
atures and increases heater life.

Performance Capabilities

e Heater operating temperatures to
760°C (1400°F)

e Watt densities to 35.6 W/cm?
(230 WI/in2 available on small
diameter nozzle bands

* \Watt densities to 15.5 W/cm?2
(100 W/in2 available on large
diameter barrel bands

Features and Benefits

e Operating temperatures to
760°C (1400°F) make it possible
to safely melt even the newest
resins, like Peek™, Teflon®, Ultem®
and Zytel®.

e Higher watt densities than any
other barrel heater contribute to
faster heat-up and through-put to
increase productivity.

e High thermal conductivity of Ml
and low mass construction give
almost instant response to
temperature control. This
performance solution eliminates
thermal lag and temperature
overshoot associated with
ceramic knuckle heaters.

18

e Stainless steel cover as well
as side fold design resist
contamination by overflow of
plastic or other free-flowing
materials. Side folds turn to the
inside diameter rather than the
outside diameter.

e Permanently attached clamp
bars eliminate cumbersome
clamping straps, which makes
installation easier.

Thick Low
Conductivity

Thin High

Coiled or Sinuated
Wire Element

MI Backing

Conductivity
MI Insulation

Stainless
Steel Sheath

Element Wire in——
Mineral Insulation

Applications
e Injection molding barrels

Teflon® and Zytel® are registered trademarks
of E.I. du Pont de Nemours & Company.

Ultem® is a registered trademark of General
Electric.

Peek™ is a trademark of Victrex plc.



Barrel Heaters

MI Band

Applications and
Technical Data

Physical Limitations of Variations

I.D. Available—mm (in.

Widths
(in.)

mm

1 pc. Construction
Minimum

mm

(in.)

Maximum

mm

The Physical Limitations of
Variations table below shows the
availability of widths, inside
diameters and terminations for
Watlow’s Ml Band heaters. To make
sure the available terminations will
meet your application needs, refer

Expandable
Minimum Maximum
mm mm (in.)

(in.)

2 pc. Construction
Minimum

@in.)

to the illustrations of termination
types on page 22.

If you need to exceed the limitations
shown, contact your Watlow sales
engineer or authorized distributor.

Available Terminations
Maximum
mm (in.)

254 (1) 254 (1) 3556 (14) | 762 (3) - 355.6 (14) | 762 (3) - 255.6 (14) Al
349 (1%) 254 (1) 762 (3) | 762 (3)- 1524 (6) | 762 (3) - 1524  (6) Al

381 (1% 254 (1) 3556 (14) | 762 (3) - 355.6 (14) | 762 (3) - 7112 (28) Al

508 (2 318 (1%) 3556 (14) | 762 (3) - 3556 (14) | 762 (3) - 7112 (28) Al

635 (%) 318 (1%) 3556 (14) | 762 (3) - 3556 (14) | 762 (3) - 7112 (28) Al

762 (3 318 (1%) 3556 (14) | 762 (3) - 355.6 (14) | 762 (3) - 7112 (28) Al

889 (3% 445  (1%) 3556 (14) | 762 (3) - 355.6 (14) | 762 (3) - 7112 (28) All - Except 90° “B” Leads
1016  (4) 508 (2) 3556 (14) | 762 (3) - 3556 (14) | 762 (3) - 7112 (28) Al

1143 (4%) 572 (2%) 3556 (14) | 762 (3) - 3556 (14) | 762 (3) - 7112 (28) Al

1270  (5) 635 (2%) 3556 (14) | 762 (3) - 355.6 (14) | 762 (3) - 7112 (28) All - Except 90° “B” Leads
1397 (5%) 69.85 (2%) 3556 (14) | 762 (3) - 355.6 (l4) [101.6 (4) - 7112 (28) Post Terminals, SLE
1524  (6) 762 (3) 3556 (14) | 762 (3) - 355.6 (14) (1016 (4) - 7112 (28) Al

1778 (7) N/A N/A 1016  (4) - 3556 (14) N/A N/A Post Terminals

General Limitations:

e Maximum width of 25 mm (1 in.)
diameter heater is 38 mm
(1.51in.) wide

 Maximum heater width = 3x heater
diameter

e Minimum I.D. for Type B, C, Eand H
leads = 25 mm (1 in.)

e Minimum L.D. for Type B—90 degree
leads = 28 mm (1.125 in.)

* Maximum lead amps: 8.5A per pair

* Maximum amps (post terminals): 30A
per pair

Standard Gaps:

°e<76.2mm (3in.) =3 mm (0125 in.)
nominal

*76.2mm (3in.) = 152.4 mm (6 in.) =
3 mm (0.25 in.) nominal £ 3 mm
(0.1251in.)

*152.4 mm (6 in.) = 355.6 mm (14 in.)
=9.52 mm (0.375 in.) nominal =
3 mm (0.125in.)

*>355.6 mm (14 in.) = 12.7 mm
(0.5 in.) nominal £ 6.3 mm (0.25 in.)
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Barrel Heaters

MI Band

Applications and
Technical Data

Calculating Watt Density

Watt density is the amount of
wattage per square inch of heated
area. To determine watt density,
divide the total wattage by the
heated area.

Total Watts

Watt Density = ——— ——°>
Heated Area

To apply this equation we must
define the term “heated area.”

Heated area is the total contact
surface of the heater less areas of
no heat that are found around
terminals, mounting holes, etc.

Heated Area =
Total Contact Area - No-Heat Area

To calculate the heated area:

1.Locate the no-heat factor from
the chart below that corresponds
to the type of heater being
considered.

1 pc. lead unit Type B, C,

H, E or 90°B (1.37)
1 pc. post terminal (1.60)
2 pc. expandable post term (3.18)
2 pc. expandable lead unit (3.00)

2.To use the formula below, insert
the no heat factors, diameter and
width (in inches).
Heated Area =
(3.14 x Diameter - No-Heat
Factor) x Width

Maximum Allowable Watt Density

The following derating factors apply
to the Maximum Allowable Watt
Density chart, which are shown

in both metric and inch base for
convenience. Please review these
factors and the chart to determine
the correct watt density curve for
your application.

Derating Factors:

e For units over 51 mm (2 in.) in
width, multiply watt density by 0.8.

* In applications where unusual
operating conditions are present,
such as irregular mounting
surfaces, contact the Watlow
factory in St. Louis, Missouri,
for watt density limitations.

e For two-piece units used in
vertical applications, refer to
Clamping Matrix Application
Guide, page 21.

e For applications where insulating

blankets are used, multiply W/cm?
(W/in2) by 0.75.

Maximum Allowable Watt Density

Watt Density—W/cm?2
5 10 15 20 25 30 35
[ I | O N B
Allowable watt density for 381 mm (1.5 in.) wide —| 700
1200 MI Band heaters:

, 1100 * Moderate cycling — 600 .
h * Heaters properly clamped o
| 1000 . — 2
o) =L ¢ Heaters mounted on a smooth cylinder 500
o —
2 900 — ®
© R N IR 3
T 800 NG 5 - | 3
=3 ) 38 400 @
£ 700 ) =L mp, o
[) o ~¥11p =4
= 600 NG/, L4l S
=t Z 2Ny 300 P
S 500 i °
400 ® —0 = 200

300 \“’ \1: \ \
)
I \ \ ‘

200 P==5 — 100
5 | = \ .

10 20 30 40 50 60

20

80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

Watt Density—W/in2



Barrel Heaters

MI Band

Applications and
Technical Data

Watt Density—W/in?

Review Watt Density chart on
page 20 to ensure that the
application does not exceed the
maximum watt density at
operating temperature after
applying derating factors.

Locate clamping guideline for unit
diameter, width and watt density.

MI Barrel Clamping Matrix Application Guide

m 10212 12214 14216 16218 18220 20222 22224 24 226

e Description of guideline letters

are below.

Note: Upward arrows are up to
and not including specified watt
density. Downward arrows are
greater than or equal to specified
watt density.

Width 11/2 in. 4y2in, 11/2 in. 41/2in. ll/zinv 41/2|n. 4y2in. 11/2m. 4y2in. 11/2 in. 41/2in, ll/zin. 11/2in.
to 4in. | to 7in. | to 4in. [ to 7in. |[to 4in. | to 7in. | to 4in. [to 7in. | to 4in. |to 7in. |to 4in. | to 7in. | to 4in. | to 7in. | to 4in. | to 7in. |to 4in. | to 7in. | to 4in.

80
70

5 B Above Recommended Watt Densities
60 Consult Engineering

5 B

B

50
45 B——B
40
SEREERAIS
30 A D——D—t+—D—1+—D—F—D——D——D—]

5 A A
20 T “Tclclclclclc [ ) 1A
15 C——C—F—C—14+—C—F—C——C——C—
10 y v [y vy vy [y Iy [v[ vy [v][V¥]Y

0
A = Standard clamping, expandable or one piece construction Width Clamp Points at Each Gap
B = Spring clamps, expandable or one piece construction =127 mm (5in.) 3
c = Spring clamps, at one gap, welded barrel nuts at other gap =76.2 mm (3in.) 2
D = Spring clamps, spring clamps at both gaps <76.2 mm (3in.) 1

MI Installation Procedures - For Standard Product

1.

2.

Install heaters over a clean
surface.

After installing the unit, begin to
tighten the clamp screw. The
standard clamping screw is

6.35 mm-508 x 31.75 mm
(0.25in.-20 x 1.25 in.), nickel
plated allen head cap screw.
Begin tightening the clamp bars.
If the clamp bars appear not to
have seated, tap the clamp bars
with a small hammer to insure the
bars are well seated in the angle
formed by the 60 degree bent tab
and the heater.

3.If the bar has multiple screws,

alternately tighten the screws at
10 Ib-in. as you would the lug nuts
on a car wheel to insure even
loading.

4.Torque all screws to

approximately 80 Ib-in. (9-N-M).

5.When installing terminal lugs,

torque the top nuts to 15-20 Ib-in.
or 2.26 N meters.
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Barrel Heaters

MI Band
Termination Variations

Leads Type B, Type B—90 degree
Rotation,Type B—180 degree
Rotation or Type C: Two fiberglass-
insulated lead wires exit in a single
metal braid for good abrasion
protection, lead flexibility and wiring
convenience. Leads are 51 mm

(2 in.) longer than braid. Shipped
with 305 mm (12 in.) leads, unless
longer length is specified. To order,
specify type and length.

omm 305 mm 1mm, |
(0.361n.) Fee N (6.2812 i
e AR |

o ¢

17mm
(©.67in. )
32mm Width =1.6 mm
(1.250in.) (0.0625 in.)

Type B—90 Degree Rotation
Non-Stock

16 mm
~(0.625in.)

Type B—180 Degree Rotation
Stock

17 mm
o5 o)
32mm "Width = 1.6 mm

(1.250in) (0.0625 in.)

<—16.70 mm Dia.
(0.656 in.)

«— 19.05 mm Nom.
(0.75in.)

4.90 mm
(0.191in.)
Y

Post Terminals

4‘ .16 mm (0.625in.)
Nom.

4mm
(016in.)

[ © )

f— —
Width+16mm
(0.0625 in.)

(1.250 in.)
Post terminals provide optimum
connections. Screw thread is 10-24.
To order, specify post terminals.

Type K
Stock
— =.§ «— 16.70 mm Dia.
(0.656in.)
+—19.05 mm Nom.
4.90 mm T (0.75in.)
(0.191in.) /14.10 mm
\/ (0.557 in.)

Type K: Flexible lead wires exit verti-
cally from the heater. These leads
can be bent adjacent to the heater
for a quick and easy connection. To
order, specify Type K and length.

22

Type E
Stock

PR3 A

B

1% 19

% i 189

| 1Y |— 16.70 mm Dia. 12

::;:;: (0.656 in.) ::;:E:

il — 177 |~— 19.05 mm Nom.
4.90 mm l | ‘ 0.75in
(0.191 in.)/ 'AMO mm ‘ ©75in.)

(0.635in.)

Type E: Loose metal braid encloses
two fiberglass leads for good
abrasion protection, lead flexibility
and wiring convenience. Leads are
51 mm (2 in.) longer than braid.
Shipped with 305 mm (12 in.) leads,
unless longer length is specified. To
order, specify Type E and length.

Type H
Stock
«-16.70 mm Dia.
(0656 in.) E
]
4.90 mm

16.10 mm
(0.635in.)

[ ©

afiil Fagemy e

«—16.70 mm Dia.
(0.656 in.)

16.10 mm T

(0.635n.)

~—19.05 mm Dia.

4.90 mm ©.75in.)

(0.1911in.)

Type F: Loose fiberglass sleeving
encloses two fiberglass leads for
additional insulation protection
where high temperature or minor
abrasion is present. Leads are

51 mm (2 in.) longer than the
sleeving. To order, specify Type F
and length.

Type H: A flexible steel hose
encloses the leads for maximum
abrasion protection. Leads are

51 mm (2 in.) longer than hose.
Shipped with 305 mm (12 in.) leads,
unless longer length is specified. To
order, specify Type H and length.



Barrel Heaters

MI Band

Variations Lead Wire Thermocouple
Heaters rated at less than ASTM Type J or K internal thermo-
250VA(ac) use UL® approved lead couples are available on lead Type B
insulation for operations to 250°C with loose braid. The thermocouple
(480°F) as standard. Lead insulation  junction, which is welded inside the
UL® rated for operation to 450°C lead cap or spot-welded to heater
(840°F) is available for high sheath, provides a signal for measur-

temperature applications where the ing relative heater temperature.
leads are shrouded or enclosed with
the heater. These leads are available
in any of the Type B with loose braid
as well as Types E, F and H lead
configurations. All heaters rated at
more than 250VA(ac) use this wire.
When ordering, specify 450°C -

(850°F) wire. \
Spot welded to

heater sheath

.
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Expandable Heaters With and Without Leads

Expandable heaters are two-piece located anywhere along the
units with a common top metal that circumference except near the gap
allows the heater to expand opento  and at the expansion joint. Two sets

the full diameter of the barrel. On of leads are required.
expandable bands, each half willbe  on 25 mm (1 in.) wide MI Band
one half of the total wattage. Plus, heaters, post terminals will be
on both expandable and two-piece located 90 degrees from the

operating voltage, unless otherwise  |gcated anywhere along the

specified. circumference except near the gap
MI Band heaters 38 mm (15 in.) and at the expansion joint. Two sets
wide or greater will have post of leads are required. To order,
38 mm (1.5in.) wide terminals located next to the specify expandable.
and greater expansion joint. Leads may be
Type SLE
1lmm Strain Relief

(0-4375“1@/ Two fiberglass lead wires exit a capabilities is 100 mm (4 in.).
single tightly woven metal braid at Minimum width capabilities is
right angle on the expandable 38 mm (1.5 in.). To order, specify
construction verses two sets of Type SLE and length.

leads. Minimum diameter

UL® is a registered trademark of
Underwriter's Laboratories, Inc.
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Barrel Heaters

MI Band
Variations

Continued 102 mm 51 mm

(4in) (2in)

aimh
46 mm (1.62Fﬂm7.)
(1.8125in.)

B

33mm
(1.3125in.)

Horizontal

Right Angle
Code# N6027AF049

Straight
Codet# N602722028

3.5in. for 3.5-5.9375 in. I.D.
4in. for 6-28 in. I.D.

37 mm
(1.4375 i‘n.)

9
\

46 mm
(1.8125in.)

24

High Temperature “Quick Disconnect” European Style Plugs

These plugs provide the simplest
and safest way to apply power to
barrel heaters. The combination of
high temperature male and female
quick disconnect plug assemblies
eliminates all live exposed terminals
and electrical wiring that can be a

potential hazard to employees or
machine. Maximum 15 amps at
240VA(ac), maximum volts 240. To
order, specify vertical or horizontal
European Plug.

High Temperature “Quick Disconnect” European Style Female Adapters

Available as an accessory item that
must be used in conjunction with
high temperature “quick disconnect”

European Style Plugs. To order,
specify code number N2027AF049
or N602727028 and quantity.

Heavy Duty Strain Relief

Heavy duty strain relief is
recommended for applications
where there is great stress or
continued flexing of the leads.
The strain relief is available on

Type B, Type B—90 degree and
Type B—180 degree leads only. To
order, specify heavy duty strain
relief.

Ceramic Terminal Cover

Ceramic covers, with openings
for leads, are screwed on to post
terminals, providing a convenient,

economical insulator. To order,
specify code number Z-4918 and
quantity.

Metallic Terminal Box

Metallic terminal boxes are available
from stock on 89 mm x 38 mm

(3.5 in. inside diameter x 1.5 in. wide)
or larger heaters. Terminal boxes,
which attach directly to the heater, act
as a safety feature by covering the
terminals. Conduit may be attached
to the box through 22 mm (0.875 in.)

diameter holes in the ends of the box.
Two piece heaters require two boxes.
To order, specify terminal box.

Oversized terminal boxes are
available on heaters 51 mm (2 in.)
and wider. Consult a Watlow
representative.



Barrel Heaters

MI Band

Variations
Continued

11mm
(0.4201in.)

22 mm
(0.8751in.)

MI Band Heater With Holes

MI Band heaters with holes are
available on all widths except

25.4 mm (1 in.) wide. Consult the
Watlow factory in St. Louis, Missouri

for hole sizes and location restraints.
To order, specify hole size and
location. 76.2 mm (3 in.) inside
diameter minimum.

Outside Diameter Heater

Two fiberglass insulated lead wires
rated to 450°C (840°F) exit a metal
braid 180 degrees opposite from
gap, Type B outside diameter
designed and constructed to mate

with inside diameter of cylinders.
To order, specify outside diameter
heater. Note that 76.2 mm (3 in.) is
the minimum cylinder 1.D.

Clamping Variations

‘<7147 mm (5.8in.)

I\\\\\\\\\\\\\I';@mnnnnuu@

19 mm
(0.751in.)

14 mm
0.563in.)

11 mm
(0.45in.)

Tig Welded Barrel Nuts With Spring Loaded Clamping

Welded barrel nuts with spring
loaded clamping are used during
start-up to maintain a tight heater fit
on large barrels. This clamping
variation is standard for all M| Barrel
heaters that are greater than

355 mm (14 in.) in diameter and

38 mm (1.5 in.) or greater in width.
Refer to Ml Barrel Clamping Matrix
Application Guide, page 21. For
smaller diameter heaters, this is

an option and must be ordered
separately. To order, specify spring
loaded clamping.

Tig Welded Barrel Nuts

An ideal way to provide access
for instrumentation is to specify an
oversized gap between the heater
ends. If the clamp bar screw
interferes with the positioning of

the instrumentation device, welded
barrel nuts are recommended. To
order, specify tig welded barrel
nuts and gap dimension when
ordering.

Low Profile Tig Welded Barrel Nuts

Low profile barrel nuts are available
on all widths. Low profile barrel nuts
have a clearance of 10 mm

(0.406 in.). To order, specify low
profile tig welded barrel nuts.

Low Profile Clamp Bars

Low profile clamp bars are available
on both one 25 mm (1 in.) and

38 mm (1.5 in.) wide heaters, for
wider widths consult factory. The

bars are 6 mm (0.25 in.) diameter
with an 8-32 screw. To order, specify
low profile clamp bars.
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Barrel Heaters

Ml Band
MI Stock Product

Watt Approx.
Construction Volts Density Termination Net. Wt. Avail. | Code No.
Wicm2 (W/in2) kg (Ibs)

25.4 @ | 254 (@ 1pc 120 100 94  (61) | TypeB,C.EorH 0.05 (0.1) | Stock | MB1A1AN2
254 (1) 1pc 120 150 142  (92) | TypeB,CEorH 0.05 (0.1) | Stock | MB1A1AN1
254 (1) 1pc 120 200 189 (122) | Type B,CEorH 0.05 (0.1) | Stock | MB1A1AN3
254 (1) 1pc 240 200 189 (122) | Type B,CEorH 0.05 (0.1) | Stock | MB1A1AN4
38.1 (1%) 1pc 120 200 108  (70) Type B,C,E or H 0.05 (0.1) | Stock | MB1A1JN4
38.1 (1%) 1pc 240 200 108  (70) Type B,C,E or H 0.05 (0.1) | Stock | MB1A1IN3
381 (1%) 1pc 120 300 164 (106) | Type B,C,EorH 0.05 (0.1) | Stock | MB1A1JN2
381 (1%) 1pc 240 300 164 (106) | Type B,CEE or H 0.05 (0.1) | Stock | MB1A1JN1
381 (1%) 1pc 240 400 218 (141) | Type B,CEorH 0.05 (0.1) | Stock | MB1A1IN5

31.8 (%) | 254 (1) 1pc 120 250 161 (104) | Type B,C,EorH 0.05 (0.1) | Stock | MB1E1AN2
254 (1) 1pc 240 250 161 (104) | Type B,C.EorH 0.05 (0.1) | Stock | MB1E1AN1
254 (1) 1pc 240 300 192 (124) | Type B,C.EorH 0.05 (0.1) | Stock | MB1E1AN3
38.1 (1%) 1pc 120 350 135  (87) Type B,C,E or H 0.09 (0.2) | Stock | MB1E1JN2
38.1 (1%) 1pc 240 350 135  (87) Type B,C,E or H 0.09 (0.2) | Stock | MB1E1JN1
38.1 (1%) 1pc 240 450 173 (112) Type B,C,E or H 0.09 (0.2) | Stock | MB1E1JN3

318 (1%) | 25.4 1) 1pc 120 200 9.6 62) Type B,C.E orH 0.05 (0.1) Stock | MB1J1AN4
25.4 (1) 1pc 240 200 96  (62) Type B,C,E or H 0.05 (0.1) | Stock | MB1J1AN3
254 1) 1pc 120 300 144 (93) Type B,C,E or H 0.05 (0.1) | Stock | MB1J1AN2
254 (1) 1pc 240 300 144 (93) Type B,C,E or H 0.05 (0.1) | Stock | MB1J1AN1
254 (1) 1pc 240 400 193 (125) Type B,C,E or H 0.05 (0.1) | Stock | MB1J1AN5
38.1 (1%) 1pc 120 300 90  (568) Type B,C,E or H 0.09 (0.2) | Stock | MB1J1JN1
38.1 (1%) 1pc 240 300 90  (58) Type B,C,E or H 0.09 (0.2) | Stock | MB1J1JN3
38.1 (1%) 1pc 240 300 100  (64) Post 0.09 (0.2) | Stock | MB1J1JP4
38.1 (1%) 1pc 240 450 135  (87) Type B,C,E or H 0.09 (0.2) | Stock | MB1J1JN2
38.1 (1%) 1pc 240 450 148  (96) Post 0.09 (0.2) | Stock | MB1J1JP6
38.1 (1%) 1pc 240 600 179 (116) Type B,C,E or H 0.09 (0.2) | Stock | MB1J1JN4
50.8 2 1pc 240 300 65 (42) Type B,C,E or H 0.14 (0.3) | Stock | MB1J2AN2
508 (2 1pc 240 450 88 (57) | TypeB,CEorH 0.14 (0.3) | Stock | MB1J2AN1
50.8 (2) 1pc 240 900 193 (125) Type B,C,E or H 0.14 (0.3) | Stock | MB1J2AN3
76.2 (3) 1pc 240 350 48  (31) Type B,C,E or H 0.18 (0.4) | Stock | MB1J3AN2
762 (3) 1pc 240 500 70  (45) | TypeB,C.EorH 0.18 (0.4) | Stock | MB1J3AN1
762 (3) 1pc 240 1000 161 (104) | Type B,C.EorH 0.18 (0.4) | Stock | MB1J3AN3

CONTINUED '
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Barrel Heaters

MI Band
Watt Approx.
Construction \olts Density Termination Net. Wt. Code No.
Wicm2 (W/in2) ] (Ibs)
445  (1%)| 381 (1%) | 1pc 120 300 7.7 (50) Type B,C,E or H 0.09 (0.2) | Stock | MBIN1JIN2
381 (%) | 1pc 240 300 73 (47) Type B,C,E or H 0.09 (0.2) | Stock |MBIN1JN1
381 (1%) | 1pc 240 700 | 17.0 (110) Type B,C,E or H 0.09 (0.2) | Stock | MBIN1JN3
508 (2| 1pc 240 750 [13.3  (86) Type B,C,E or H 0.14 (0.3) | Stock | MB1N2AN1
50.8 ()| 254 (@% | 1pc 120 350 [11.3 (73) Type B,C,E or H 0.09 (0.2) | Stock | MB2A1AN2
254 (1%) | 1pc 240 350 [11.3 (73) Type B,C,E or H 0.09 (0.2) | Stock | MB2A1AN1
254 (1%) | 1pc 240 450 |[145  (94) Type B,C.E or H 0.09 (0.2) | Stock | MB2A1AN3
381 (1%) 1pc 240 400 8.2 (53) Type B,C,E or H 0.14 (0.3) | Stock | MB2A1JN1
381 (1%) | 1pc 240 1000 [20.4 (132) Type B,C,E or H 0.14 (0.3) | Stock | MB2A1JN2
508 (2| 1pc 240 750 |[11.3  (73) Type B,CEE or H 0.18 (0.4) | Stock | MB2A2AN1
508 (2| 1pc 240 1200 [19.3 (125) Type B,C.E or H 0.18 (0.4) | Stock | MB2A2AN2 _
572  (2%)| 635 (2%) | 1pc 240 1000 |[11.2 (72 Type B,C,E or H 0.23 (0.5) | Stock | MB2E2JN1 =.
635 (2| 254 ()| 1pc 240 400 9.7  (83) Type B,C,E or H 0.09 (0.2) | Stock |MB2JIANL | 55
381 (%) | 1pc 240 500 7.7 (50) Type B,C,E or H 0.18 (0.4) | Stock |MB2J1IN1 |[si=3
76.2 (3)| 254 (@) | 1pc 240 400 8.4  (54) Post 0.14 (0.3) | Stock | MB3A1AP1 |G g
381 (1%) | 1pc 240 500 6.2  (40) Post 0.18 (0.4) | Stock |MB3A1JP1 |[&:
381 (%) | 2pcexp 230/460 525 82  (53) Post 018 (0.4) | Stock | ME3ALIP10 | 5=
889  (3%)| 508 ()| 1pc 240 800 6.5 (42 Post 032 (0.7) | Stock |MB3J2AP2 |R =]
921  (3%)| 381 (1%) | 2pcexp 230/460 650 7.9 (51) Post 0.23 (0.5) | Stock | ME3L1JP5 =
101.6 (4)] 381 (%) | 2pcexp 230/460 625 6.7  (43) Post 0.27 (0.6) | Stock |ME4A1JP11 8
381 (1%) 2pc exp 230/460 725 7.8  (50) Post 0.27 (0.6) | Stock | ME4A1JP12
381 (%) | 1pc 240 800 7.4 (48) Post 0.27 (0.6) | Stock | MB4A1JP2
1143  (4%)| 635 (2%) | 1pc 240 1250 6.2 (40 Post 0.45 (1.0) | Stock |MB4J2JP1
127.0 (5)] 381 (1%) 2pc exp 240/480 1000 8.1 (52) Post 0.36 (0.8) | Stock | ME5A1JP8
1334  (5%)| 381 (1%) | 2pcexp 230/460 600 45  (29) Post 0.32 (0.7) | Stock | MESE1JP9
381 (%) | 2pcexp 240/480 1000 7.4 (48) Post 0.36 (0.8) | Stock | ME5E1JP1
762  (3)| 2pcexp 230/460 1700 6.2 (40) Post 0.68 (1.5) | Stock | MESE3AP5
139.7  (5%)| 381 (1%) | 2pcexp 240/480 1000 7.1 (46) Post 0.40 (0.9) | Stock |ME5J1JP1
152.4 (6)| 381 (1%) | 2pcexp 240/480 1000 6.4  (41) Post 0.40 (0.9) | Stock | MEBGA1JP2
1651  (6%)] 381 (1%) | 2pcexp 240/480 1250 7.3 (47) Post 0.45 (1.0) | Stock | ME6J1JP5
1715  (6%)| 381 (1%) | 2pcexp 230/460 815 45  (29) Post 0.40 (0.9) | Stock | MEBN1JP6
381 (%) | 2pcexp 230/460 1000 56  (36) Post 0.40 (0.9) | Stock | MEBN1JP7
101.6 (4 | 2pcexp 230/460 2600 54 (35) Post 11 (2.5) | Stock | MEGN4AP2
127.0 (5) 2pc exp 230/460 3700 6.2  (40) Post 15 (3.2) | Stock | ME6N5AP3
152.4 (6) 2pc exp 230/460 3750 5.1 (33) Post 1.7 (3.8) | Stock | MEGNG6AP5S
177.8 (71381 (1% | 2pcexp 240/480 1250 6.6  (43) Post 0.50 (1.1) | Stock | ME7A1JP4
1905  (7%)| 381 (1%) | 2pcexp 240/480 1500 7.3 (47) Post 050 (1.1) | Stock |ME7J1JP4
1937  (7%)| 762  (3) | 2pcexp 230/460 1800 43  (28) Post 1.0 (22) | Stock |ME7L3AP1
203.2 (8)] 381 (1%) | 2pcexp 240/480 1250 57 (37) Post 054 (1.2) | Stock | MESA1JP4
228.6 (9] 381 (1% | 2pcexp 240/480 1500 6.0 (39) Post 0.64 (1.4) | Stock | ME9A1JP1
2413  (9%)| 762  (3)| 2pcexp 230/460 3000 57 (37 Post 1.2 (2.6) | Stock |ME9J3AP2
2858 (114|762  (3) | 2pcexp 230/460 2400 37 (29 Post 15 (3.2) | Stock |ME11E3AP2
127.0 (5 | 2pcexp 230/460 5100 48  (31) Post 24  (5.2) | Stock | ME11E5AP1
How to Order the last letter in the code, you Type B leads. Longer lead lengths
To order your stock M| Band must specify termination type or other terminations will ship next
heater, specify: and lead length. 305 mm (12 in.) day.
- Quantity leads will be supplied unless Made-to-order: If stock units do not
« Watlow code number otherwise specified). meet application needs, Watlow
- Options Availability can manufacture MI Band heaters
= Lead type and length, or Stock: Same day shipment on to special requirements. Ple_ase
terminal type configuration MI Band heaters with post terminals ~ consult a Watlow sales engineer or
(|f code number has an “N” as or 305 mm (12 m) authorized distributor.

27



Barrel Heaters

Special Mica Band

For over 80 years, Watlow has been
solving complex and unique appli-
cation problems with standard mica
band heaters. Watlow is continuously
improving design and application
knowledge through engineering
expertise and experience with
numerous OEM and end-user
applications.

This has resulted in the development
of many specialty variations in
construction resulting in the best
heat solutions. This catalog contains
a sampling of what can be done.
Please contact a local Watlow sales
engineer or distributor for custom
applications.

Performance Capabilities

e Sheath temperatures to 480°C
(900°F)

* Watt densities to 7.0 W/cm?
(4.5 W/in2)

Features and Benefits

e UL® component recognition
available for applications up to
480°C (900°F) sheath temperature.

e Patented clamping strap assures
efficient heat transfer.

* Low mass design allows fast
heat-up and quick response.

e Design variations provide user
convenience and heater
protection.

Applications
e Injection molding barrels
e Extruders

28
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Barrel Heaters

Special Mica Band

Applications and

Technical Data

Operating Factors

Use as a low watt density rating as the
application permits. A close match of
the heat supplied to the actual require-
ments will reduce temperature over-
shoot, reduce cycling and increase the
life of any band heater used.

Calculate the safe maximum wattage
for the heater using:

Heated Area x Maximum
Watt Density

Calculate the heated area of the band
heater by subtracting the no-heat area
from the total area in contact with the
cylinder (3.14 x I.D. x width). Subtract
the no-heat area at the terminals

(from table) and any additional
no-heat area caused by holes, slots

or oversize gaps.

Determine the maximum watt density
of the heater from the graph on this
page. The curves are based on
narrow heaters mounted on a smooth,
steel cylinder. Apply the necessary
correction factors:

e For heaters 57 mm (2.25 in.) to
127 mm (5 in.) wide, multiply watt
density by 0.8.

< For high expansion cylinders

(aluminum or brass), reduce the
watt density by 0.46 W/cmz2 (3 W/in2).

e For heaters 63.5to 127 mm (2.25 in.

to 5 in.) wide installed on a high
expansion cylinder, reduce watt
density by a total of 0.46 W/cm?
(3 W/in2) only.

e For regular cylinder surfaces other
than smooth, machined finish,
reduce watt density by 0.46 W/cm?
(3 Wiin2).

e For heaters that will be insulated
or enclosed, contact Watlow for
specific watt densities.

No-Heat Area for Special Mica Band (Post Terminals)

No-Heat Area

Heater Diameter Width at Terminals
Type mm (in.) mm (in.) mm (in.)
50.8 (Less than 2) 152.4 (Upto 6) 25.4 (1 x width)
ne Pi 76.2 1 1. idth
One Piece 50.8 (2 or more) 6 (Up to 3) 38.1 (1.5 x width)
76.2 (More than 3) 25.4 (1 x width)
. 76.2 (Upto3 76.2 (3 x width
Two Piece 76.2 (3 or more) (Up to 3) G x Wf )
76.2 (More than 3) 50.8 (2 x width)
Maximum Allowable Watt Density
Watt Density—W/cm?
2 4 6 8
1100
1000
500
n 900 ~=< Is)
I 5
o 800 )
2 NN 400 7,
& 700 NN o
o 3
£ \\\ ®
- 600 300 %
%} =
© (]
S 500 l,
Is) o
400 200
300
100
200
10 20 30 60

Watt Density—W/in?
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Barrel Heaters

Special Mica Band

Physical Limitations of
Variations

Check the table to be certain the
variations and lead arrangements
being ordered are available on the
heater size required. If you need to
exceed any limitations please contact
a Watlow representative.

Physical Limitations of Variations

Diameter

Heater Type Min. Max. Min.

mm (in.)| mm (in.) | mm (in.)
1 pc. 333 (%) | 559 (22)| 15.8 (%) | 381(15)
2 pc. 76.2 (3) 1117 (44)| 15.8 (%) | 381(15)
Expandable:
Narrow 44 (A%H| — —| 254 (1)| 762 3
Wide 44 (1%H)| — —| 508 (2)|152.4 (6)
O.D. heater:
1 pc. 76.2 (3)| 559 (22)| 254 (1)| 76.2 (6)
2 pc. 76.2 (3) |1117 (44)| 254 (1) | 76.2 (6)
Type K leads 19.05 (%) — —| 158 (%) | 381(15)
Type L leads 19.05 (%)| — —]19.05 (%)| 381(15)
Type E leads 381 (1%)| 559 (22)|19.05 (%) | 381(15)
Type F leads 381 (1%)| 559 (22)|19.05 (%) | 381(15)
Type H leads 381 (1%)| 559 (22)|19.05 (%) | 381(15)
Type B leads 38.1 (1%)| 559 (22)|19.05 (%) | 381(15)
Post terminal: 333  (I%s) — —| 254 (1)| 381(15)
Type A leads 19 &) — —| 19 (%) | 381(15)
Type C leads 333 (%) — —| 254 (1)| 381(15)
Terminal box 88.9 (3% — —| 349 (1%)| 381(15)
Plug w/bracket 76.2 (3)| — —| 889 (3%| 381(15)
3-phase — —| — —| 762 (3)| 381(15)
European Plug:
1 pc. vertical 333 (%) | 559 (22)| 254 (1) | 381(15)
1 pc. horizontal 76.2 (3)| 559 (22)| 50.8 (2)| 381(15)
2 pc. vertical 76.2 (3) |1117 (44)| 254 (1) | 381(15)
2 pc. horizontal | 76.2 (3) |1117 (44)| 50.8 (2)| 381(15)
HV Wedge-Lok | 2.5.4 1) 762 (3)| 254 (1)| 76.2 (6)
Clamping tabs 50.8 2| — —|254 (1)| 381(15)
Welded Barrel Nuts
1 pc. 50.8 (2)| 559 (22)| 254 (1)| 381(15)
2 pc. 101.6 (4) (1117 (44)| 254 (1) | 381(15)

Note: Some combinations of maximum and minimums cannot

occur on the same heater.

Standard gap is 6.35 mm (0.25 in.)

Variations

30

Different Widths

The 38 mm (1.5 in.) wide heater is
the most efficient due to maximum
clamping action. Heaters are
available in widths from 16 mm
(0.625in.) to 381 mm (15 in.).

Multiple clamping straps are
provided for heaters more than
76 mm (3 in.) wide.

Expandable Heaters

Heaters 76 mm (3 in.) wide or less
are constructed with a notched
sheath. Heaters wider than three
inches are constructed with an

expansion seam. These heaters

are shipped open and should not
be closed and reopened more than
twice. To order, specify expandable.



Barrel Heaters

Special Mica Band

Variations
Continued

16 mm
(0.6251in.)

3.5in. for 3.5-5.9375in. I.D.

4 in. for 6-39.937

46 mm |
(1.8125in.)

5in.1

.D.37 mm

~| (1.43751n.)

%

Holes and Notches

An economical way to provide
access for instrumentation is to
specify an oversize gap between
the heater ends. Holes and notches
in the sheath should be specified
only when all the cylinder surfaces
adjacent to the hole or notch must
be heated. When required, holes

may be provided in nearly any
location as long as there is at least
25 mm (1 in.) between the hole and
one side of the heater. Standard
hole sizes up to 51 mm (2 in.)
diameter. For proper hole and/or
notch location, a dimensional
drawing is required.

Two Piece Band Heaters

Two-piece construction is available
on heaters 76 mm (3 in.) or greater in
diameter. Heaters three inches wide
or less with post terminals have one
terminal on each end. Heaters over
three inches wide with post terminals
have the two terminals side by side
on one end. On two-piece units with
leads, also specify the power supply
voltage. The power supply voltage is

the voltage to which the heater will be
wired. For example, a two-piece band
that is 240VA(ac) per half may be
wired in series to a 480VA(ac) power
supply. In this case the band heater
lead wire insulation must be rated for
480VA(ac). To order, specify two
piece band heater, with volts and
watts per half and power supply
voltage.

Outside Diameter

This variation is specially designed
and constructed to heat the inside
diameter of cylinders, i.e., large
diameter blown film dies. All the
terminations and mounting hardware
are located on the I.D. of the heater.

Consult Watlow for available sizes
and terminations. Option available
as standard mica construction only.
To order, specify outside diameter
heater.

Metallic Terminal Box

Terminal boxes are attached to the
heater to cover the terminals for an
added safety feature. Conduit may
be attached to the box through

22 mm (0.875 in.) diameter holes in
the ends of the box. Terminal box is
available on two piece heaters. When
ordering, specify terminal box.

See page 30 for
minimum/maximum
dimensional requirements.
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Barrel Heaters

Special Mica Band

Variations
Continued

59 mm 52 mm
(2.3125in.) (2.0625 in.)
44mmt
46 mm (L75in.),
8125in.)

L) —
57 mm
(225in.)
il

It
33 mm
1.3125in.)

Vertical Horizontal

Right Angle
Code # N6027AF049

Straight
Code # N602722028

High Temperature “Quick Disconnect” European Style Plugs

These plugs provide the simplest
and safest way to apply power to
band heaters. The combination of
high temperature male and female
quick disconnect plug assemblies
eliminates all live exposed terminals

and electrical wiring that can be a
potential hazard to employees or
machine. Maximum amps 15 at
240VA(ac), maximum volts 240.
To order, specify vertical or
horizontal European Plug.

High Temperature “Quick Disconnect” European Style Female Adapters

Available as an accessory item that
must be used in conjunction with
high temperature “quick

disconnect” European Style Plugs.
Specify code number N6027AF049
or N6027Z7028 and quantity.

Ceramic Terminal Covers

Stock Option

Code # Z-4918

A convenient and economic way to
insulate post terminals. Sized for
standard length posts. 10-24 screw
thread size. These are supplied as
an accessory item and shipped
separately. Specify Z-4918 and
quantity.

Special Construction
Variations

i

Square, Rectangular and Hex Bands

Square and rectangular heaters are
made in either one or two-piece
construction. These units are ideal
for heating dies on plastic
extruders, or the barrels of twin
screw extruders. Hex-shaped
heaters are commonly used on the

hex shaped portion of the nozzle
injection molding machines. Hex-
shaped heaters are made to exact
customer specifications. To order,
specify square or rectangular
heaters. A dimensional drawing is
required.

See page 30 for
[ =% minimum/maximum
‘ dimensional requirements.



Barrel Heaters

Special Mica Band

Special Construction
Variations

Continued

Square, Rectangular and Hex Bands (continued)

Clamping Styles

The preferred clamping style is
illustrated in Figure 1 showing bent-
up flange clamping. This clamping
style applies a uniform clamping
force at the corners.

Figure 2 shows bent-up flanges or
built-in strapping bracket at the side.

The least preferred clamping style is
shown in Figure 3. The one-piece
heater does not apply a uniform
clamping force.

Figure 1

Figure 2

Figure 3

Hinged Two-Piece Band

The hinged, two-piece band heater
is connected with a reinforced
hinge. It can be opened and closed
as often as necessary resulting in
easy installation and removal.

To order, specify hinged two-piece
band and watts and volts per each
half.
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Thermocouple Coupling

The thermocouple coupling
simplifies the installation of an
external thermocouple with a
threaded fitting. The standard
location for the coupling is

90 degrees from the gap.

Standard bushing sizes available are:

NPT Size Depth Height
in. in. in.

0.5-27 Y16 %
0.25-20 Y e
0.375-18 % %

To order, specify thermocouple
coupling.

Bayonet Adapter

The bayonet adapter simplifies the
installation of an external
thermocouple with a bayonet
adapter. The standard location for
the adapter is 90 degrees from the
gap. To order, specify bayonet
adapter.
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Barrel Heaters

Special Mica Band

Clamping Variations

Spot Welded

34

(0.563in.)

Standard and Low-Profile
Clamping Strap

The standard clamping strap
requires 14 mm (0.563 in.)
clearance above the heated surface,
at the barrel nuts. When clearance is
limited, smaller barrel nuts can be
used which require only 9 mm
(0.375in.) clearance. The clearance
required by the clamping screw

depends on the screw length and
the diameter of the heater. The low-
profile clamping strap is standard on
units less than 45 mm (1.375 in.)
wide and utilizes a 13 mm (0.5 in.)
wide strap. Consult Watlow for more
information. To order, specify
low-profile clamping strap.

Welded Barrel Nuts

An ideal way to provide access
for instrumentation is to specify an
oversized gap between the heater
ends. If the clamp strap interferes
with the positioning of the
instrumentation device,

welded barrel nuts are recommended.
Maximum gap is 25 mm (1 in.)
Specify welded barrel nuts and
gap dimension when ordering.

See page 30 for
|F‘ minimum/maximum

dimensional requirements.



Barrel Heaters

Special Mica Band
Clamping Variations
Continued

Non-Stock Option

Clamping Tabs

Tabs—or lock-up flanges—are
available. However, the special mica
band heater and strap design
provides superior clamping and
improved heat transfer and should
be used whenever possible. To
order, specify clamping tabs.

Clamping Pads

Clamping pads have a hole to allow
easy fastening to machine barrel.
Clamping pads are used when an
obstruction hinders a standard
clamping strap from fitting com-
pletely around the machine barrel.

To order, specify clamping pads
and degrees coverage.

Clamping Pad

/

As required

Termination Variations

Post Terminal Options

Standard post terminals have a
threaded length of 11 mm

(0.4375 in.) and require 19 mm
(0.75 in.) clearance from the cylinder.
Terminals with 17 mm (0.6875 in.)
threaded lengths are available that
require one inch of clearance.
Button terminals require only 11 mm
(0.4375 in.) clearance. Maximum
amperage for post terminals is

35 amps. To order, specify standard,
long or button terminals.

11 mm (0.4375in.) 19 mm (0.75in.)

{ Standard

27 mm (0.6875in.) 25 mm (Lin.)

l Long

11 mm (0.4375in.)
Button

Three Terminal Construction

A third terminal can be added to
provide dual voltage or three-heat
operation. Or, it can be connected
to the sheath for easy grounding.
Standard terminal location on heaters
76 mm (3 in.) wide or less is one
terminal at each end of the heater

centered on the width. On heaters
three inches wide or wider, the ter-
minals are located side-by-side on
one end. Special terminal locations
are available. To order, specify dual
voltage or three-heat operation.
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Barrel Heaters

. e Same day shipment on more than 1000 variations
g of THINBAND heaters.

T

Th

HINBAND® Mica

e THINBAND® heater is Watlow’s

patented redesign of the mica band.
THINBAND heaters deliver fast and
install easily, keeping costs down

an

d machines running.

Performance Capabilities

Sheath temperatures to
480°C (900°F)

Watt densities to 8.5 W/cm?2
(55 W/in2)

Features and Benefits

36

New flexible, one-piece design
makes installation faster on plastic
processing equipment because
the heater can be opened to the
full diameter of the barrel without
internal damage. The THINBAND
heater can be installed on a
barrel without removing other
band heaters already in place.

Same day shipment on

more than 1000 variations of
THINBAND lead attachments is
due to Watlow’s exclusive Lead
Adapter—or LA—manufacturing
method. Customers can reduce
inventories and costly downtime.

Only one set of leads or
terminals is needed on the
THINBAND heater, unlike the two
sets required on the cumbersome
two-piece replacement barrel
heaters with straps.

__—Post Terminals
—Mica Insulation

—— Resistance
Ribbon

__ Zinc Steel
Inner Sheath

— Side Folds
to the Inside
Diameter

x” Aluminized

"~ Steel Outside
Diameter
Sheath

Clamping Bars ~

e QUICK CLAMP opens to fit over Applications
barrels and snaps in place with
one easy flip of its latching lever.
No need to remove other heaters.

e Permanently attached
clamping bars.

e Contamination resistance.
No folds on outside of heater.

< Injection molding machines
e Extruders
e Blown film dies



Barrel Heaters

THINBAND Mica

Applications and

Technical Data

Operating Factors

Use as low a watt density rating as your
application permits. A close match of
the heat supplied to the actual require-
ments will reduce temperature
overshoot, reduce cycling and increase
the life of any band heater you use.

Calculate the safe maximum wattage
for your heater using:

Heated Area x Maximum Watt Density

Calculate the heated area of your barrel
heater by subtracting the no-heat area
from the total area in contact with the
cylinder (3.14 x I.D. x width). Subtract
the no-heat area at the terminals (from
table) and any additional no-heat area
caused by holes, slots or oversize gaps.

Determine the maximum watt density of
your heater from the graph on this page.
The curves are based on narrow heaters
mounted on a smooth, steel cylinder.
Apply the necessary correction factors:

e For heaters 57 mm (2.25in.) to
127 mm (5 in.) wide, multiply watt
density by 0.8.

e For high expansion cylinders
(aluminum or brass), reduce the watt
density by 0.46 W/cm2 (3 W/in2).

e For heaters 57 mm to 127 mm wide
(2.251in.to 5in.) installed on a high
expansion cylinder, reduce watt
density by a total of 0.46 W/cm?

(3 W/in2) only.

e For regular cylinder surfaces other
than smooth, machined finish, reduce
watt density by 0.46 W/cmz2 (3 W/in2).

e For heaters that will be insulated
or enclosed, contact Watlow for
specific watt densities.

e For units greater than 355 mm (14 in.)
diameter, consult recommended
clamping graph on page 39.

= For units used in vertical
applications, consult factory for
application assistance.

No-Heat Area for THINBAND (All Terminations)

No-Heat Area

Heater Diameter Width at Terminals
Type mm (in.) mm (in.) mm (in.)
One Piece 63.5 (Less than 2.5)| 177.8 (Upto7) 25.4 (1) x width
Two Piece 127 (5 or more) 76.2 (More than 3) 50.8 (2) x width
Maximum Allowable Watt Density
Watt Density—W/cm?
2 4 6 8
1100
1000
500
900
9)
%ll- \\ <
=
® 800 \\ =
2 WAN 400 =,
o \\ @
g 700 3
: N E
QD
t 600 300 £
1} =
= )
= 500 |
%) o
400 200
300
100
200
10 20 30

Watt Density—W/in?
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Barrel Heaters

THINBAND Mica Physical Limitations of Lead Variations
Physical Limitations of
Lead Variations Heater Type Min. \EVE Min. Max.
mm  (in.) mm  (in.) mm  (in.) mm  (in.)
1 pc. const. 254 (1) |368.3 (14%) | 381 (1% | 177.8 (7)
Check the table to be certain the 2 pc. const. 1270 (5) | 736.6 (29) | 38.1 (1¥) | 177.8 (7)
variations and lead arrangements Nozzle
you order are available on the Type A 254 (1) 1016 (4 254 (1) | 1524 (6)
heater size you require. If you need TBypelL 254 (1) | 1016 ()| 254 (1) | 1524 (6)
L . arre
to exceed any limitations plegse Type T 635 (2%) 81 (%) | 1778 ()
contact a Watlow representative. Type H 635 (2%) 81 (1% | 1778 ()
Type F, FR 63.5 (2%) 381 (%) | 177.8 (7)
THINBAND Barrel Type E 63.5 (2%) 381 (1% | 1778 (7)
Type C, BR 63.5 (2%) 381 (1% | 1778 (7)
Type K, KR 635 (2%) 381 (1% | 177.8 (7)
Terminal Box 88.9 (3%) 381 (1% | 1778 (7)
10-24 European Plug
thread 1 pc. vertical 63.5 (2%) |368.3 (14%) | 38.1 (1% | 1778 (7)
32mm i 1 pc. horizontal 63.5 (2%) | 368.3 (14%) | 38.1 (1%) | 177.8 (7)
(1.25in.) Welded Barrel Nuts

7777777 { 1 pc. 63.5 (2%) 368.3 (14%) | 38.1 (1%) 177.8 (7)
2.8 mm

; Note: Some combinations of maximums and minimums cannot occur on the
(01101in.) ; -
same heater. Check the table to be certain the variations and lead arrangements
you order are available on the heater size you require. If you need to exceed
any limitations, please contact your Watlow representative.

Standard gap is 9.53 mm (0.375 in.) between clamp bars.

Minimum

63 mm (2.5in.)
Maximum

368 mm (14.5in) 1pc.
736 mm (29 in.) 2pc.

14 mm L ,,,,,,,

v o

T

—_— -
Minimum 38 mm (1.5in.)
Maximum 177 mm (7 in.)
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Barrel Heaters

THINBAND Mica

Barrel Heater
QUICK CLAMP Option

With QUICK CLAMP, the THINBAND
heater can be secured tightly in
place in a matter of seconds. The
spring-loaded clamp secures the
heater tightly around the barrel with
an easy flip of the lever.

Features and Benefits

e THINBAND with QUICK CLAMP
fits over barrels and snaps in place
with easy flip of its latching lever.

* Hot change-outs are completed in
seconds.

e Spring tensioned clamp keeps
the THINBAND heater tight
against barrel—won't loosen over
time.

» Ideal for vertical applications.

* Available on selected stock
and made-to-order THINBAND
barrel heaters—minimum
100 mm (4 in.) diameter,

38 mm (1.5 in.) width.

e Standard gap is 12.7 mm (0.5 in.).

Recommended
Clamping Options
THINBAND Barrel Products

[ | Clamp Bars

Clamp Bars
Or QUICK CLAMP

above101.6 mm (4 in.) diameter

I quick cLAMP

For 2 piece:
Clamp bar at other gap

Coil Spring
For 2 piece only:
Clamp bar at other gap

Notes: Widths 101.6 mm (4 in.) and over add
50.8 mm (2 in.) to diameter then reference
chart clamp selection.

QUICK CLAMP eliminates tools, loose parts and hassle

e THINBAND opens up to fit over
barrel. There is no need to remove
other heaters.

* One easy flip of the latching lever
and QUICK CLAMP shuts,
completing installation.

Width Range Distance Between Clamps
mm (in.) mm (in.)
1
69.9 to 948 (2%) to (3%e) 2 12.7 (%)
69.9 to 120.1 (3%) to (4%s) 2 25.4 1)
120.6 to 1455 (4%) to (5%e) 3 12.7 (%)
146.1 to 1455 (5%) to (7) 3 25.4 1)
(2.125in.)
Diameter (millimeters)
76 127 178 229 279 330 381 432 483 533 584 635 686 737
50
B 1
1 Piece 2 Piece !
40 6
< Above Recommended Watt Density s
S Consult Engineering - &
= 59
Z\ 0]
s 30 2
5 =
) —
& S
o
s 20 33
2
0, 4 6 8 10 12 14 16 18 20 22 24 26 28

Diameter (inches)
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Barrel Heaters

THINBAND Mica

Barrel Heater
Clamping Variations

‘<7147 mm (5.8in) ————

,l\\\\\\\\\\\\\I%@mnnnnnn@mﬂ a2,

[E—

14 mm
(0.563in.)

Tig Welded Barrel Nuts With Spring Loaded Clamping

Tig welded barrel nuts with spring
loaded clamping are used during
start-up to maintain a tight heater
fit on large barrels. Stainless steel
top metal is required.

Refer to the THINBAND recommend-
ed clamping graph on page 39.
This option is mandatory on vertical
applications. To order, specify
spring loaded clamping.

Tig Welded Barrel Nuts

An ideal way to provide access

for instrumentation is to specify an
oversized gap between the heater
ends. If the THINBAND clamp bar
screw interferes with the positioning
of the instrumentation device,

tig welded barrel nuts are recom-
mended. Stainless steel top metal is
required. Maximum gap is 25 mm
@in). Specify tig welded barrel
nuts and gap dimension when
ordering.

Clamping Pads

Clamping pads are used when an
obstruction would prevent a
standard full circumferential heater
from fitting completely around a

machine barrel. The clamping pads
have a hole to allow easy fastening
to the machine barrel. Dimensional
drawing required when ordering.

Variations

Non-Stock Option

40

Holes

An economical way to provide
access for instrumentation is to
specify an oversized gap between
the heater ends. A hole in the sheath
should be specified only when all the
cylinder surface adjacent to the hole
must be heated. When required,
one hole may be provided in

nearly any location as long as
there is at least 25 mm (1 in.)
between the hole and one side of
the heater. Standard hole sizes up
to 51 mm (2 in.) diameter. Consult
factory for limitations. For proper
hole location, a dimensional drawing
is required.



Barrel Heaters

THINBAND Mica

Barrel Heater Variations
Continued

Non-Stock Option Two-Piece Barrel Heaters

Two-piece construction is available
on heaters 127 mm (5 in.) or greater
in diameter. Heaters 38 mm (1.5 in.)
wide and greater with post terminals
have the two terminals side-by-side.

Note: When ordering two-piece
barrel heaters, specify the volts and
watts per half. On two-piece units
with leads, you must also specify the
power supply voltage. Example:

a two-piece barrel that is 240VA(ac)
per half may be wired in series to a

480VA(ac) power supply. In this
case the barrel heater lead wire
insulation must be rated for
480VA(ac). Available from stock by
combining two one-piece heaters to
create a large diameter. Terminations
will be 90 degrees from each gap.
QUICK CLAMP must be supplied at
one gap when ordering.

Stock Option Stock Option

73 mm 60 mm
(2875 i%’ﬁs‘m') They provide the simplest and safest
way to apply power to barrel
heaters.The combination of high
temperature male and female quick
disconnect plug assemblies
eliminates all live exposed terminals

and electrical wiring that can be a

45 mm

75in.)
\<\

35 mm/

(1.3751in.)

Vertical Horizontal

High Temperature “Quick Disconnect” European Style Plugs

potential hazard to employees or
machine. Maximum 15 amps at
240VA(ac), maximum volts 240.
When ordering, specify vertical or
horizontal European Plug.

Stock Option

Available as an accessory item that
must be used in conjunction with
high temperature “quick disconnect”

Straight

Right Angle Code # N602722028

Code # N6027AF049

See page 38 for
|F‘ minimum/maximum

dimensional requirements.

High Temperature “Quick Disconnect” European Style Female Adapters

European Style Plugs. Specify code
number N6027AF049 or N602722028
and quantity.
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Barrel Heaters

THINBAND Mica
Barrel Heater Variations
Continued

Stock Option

3.5in.for 3.5-5.9375in. I.D.
4in.for 6-29in.1.D.

P 37 mm
‘ Mﬂ‘(1.4375 in.)

O

46mm |
(1.8125 inl.)

Stock Option

38 mm
(1.5in.) ~|

32mm T
(1.25in.),

Code # Z-4919

Metallic Terminal Box

Available on heaters of 88 mm

(3.5 in) diameter or larger. Terminal
boxes are attached to the heater to
cover the terminals for an added
safety feature. Conduit may be
attached to the box through

22 mm (0.875 in.) diameter holes in
the ends of the box. Terminal box
is available on one or two piece
stock THINBAND heaters. When
ordering, specify terminal box.

Ceramic Terminal Covers

A convenient and economic way to
insulate post terminals. Sized for

standard length posts. 10-24 screw
thread size. These are supplied as

an accessory item and shipped
separately. Specify code number
Z-4919 and quantity.

Metric Clamp Bars and Screws

Metric hardware is available on
made-to-order THINBAND heaters

with post terminals and clamp bars.

The post terminal thread size is

M5X.8. The screw for the clamp
bar will be M6X1.0 socket head
cap screw. When ordering, specify
metric hardware required.

Terminations

Stock LA Option

See page 38 for
|$ minimum/maximum

dimensional requirements.
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TypeT

Post terminals provide a quick
connection with ring or fork
connectors, or buss strips.
Threaded 10-24 studs or optional
metric (M5X.8) are provided with
double nuts and washers. Post
terminals have a threaded length of
14 mm (0.5625 in.) and require

32 mm (L.25 in.) clearance from the
cylinder. Maximum amperage for
post terminals is 35 amps and they
can withstand up to (61.0 Newton-
Meter) 45 in-lbs of torque. The
increased torque is possible due to

the unique add-on lead cap design,
which makes the cap a separate
entity from the heater. This means all
of the torque carrying capability is
maintained within the cap design,
allowing the terminal hardware to be
torqued to a specific setting and
tested prior to connection to the
heater.

The welded electrical connection to
the heater is superior to crimped or
staked connections which can
loosen and oxidize during operation.

To order, specify TypeT.



Barrel Heaters

THINBAND Mica
Barrel Heater Terminations
Continued

Heaters rated at less than 250 volts
use UL® approved lead insulation
for operations to 250°C (482°F) as
standard. Lead insulation UL® rated
for operation to 450°C (850°F) may
be required in high temperature
applications where the leads are
shrouded or enclosed with the
heater. All heaters rated at more
than 250VA(ac) use this wire.

See page 38 for
minimum/maximum

4

Type K
Stock LA Option

A

Flexible lead wires exit vertically
from the heater. These leads can be
bent adjacent to the heater for a
quick and easy connection.

To order, specify Type K and length.

Type KR
Stock LA Option

Same specifications as Type K
except lead wires exit at right angle.
To order, specify Type KR and
length.

Type C
Stock LA Option

Two fiberglass lead wires exit a
single tightly woven metal braid for
good abrasion protection, lead
flexibility and wiring convenience.
Leads are 51 mm (2 in.) longer than
the braid. To order, specify Type C
and length.

Type BR
Stock LA Option

Same specifications as Type C
except lead wires exit at right angle.
To order, specify Type BR and
length.

Type F
Stock LA Option

(7N

Loose fiberglass sleeving encloses
two fiberglass leads for additional
insulation protection where high
temperature or minor abrasion is
present. Leads are 51 mm (2 in.)
longer than the sleeving. To order,

dimensional requirements. specify Type F and length.

Type FR
Stock LA Option

Same specifications as Type F
except lead wires exit at right angle.
To order, specify Type FR and
length.
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Barrel Heaters

THINBAND Mica
Barrel Heater Terminations
Continued

Type E
Stock LA Option

Loose metal braid encloses two
fiberglass leads for good abrasion
protection, lead flexibility and wiring
convenience. Leads are 51 mm

(2 in.) longer than the braid. To order,
specify Type E and length.

Type H
Stock LA Option

A stainless steel, flexible conduit
encloses the leads for superior
mechanical protection where lead
abrasion is a particular problem.
Leads are 51 mm (2 in.) longer
than the conduit. To order, specify
Type H and length.

Ground Wire or Terminal Stud

18 gauge uninsulated ground wire
is available on all lead types
except post terminals and Type C
leads. A 10-24 ground terminal
stud has a threaded length of

17mm (1.0625in.). Studs are welded
to the sheath and are provided with
a green nut and washer. To order,
specify uninsulated ground wire or
terminal stud.

THINBAND Nozzle Heater
Terminations

* One to four inch diameter
* One to six inches wide

34 mm 8-32 x (1.3125in.)
long S.H.C.S.

12 mm

_/ (0.4375in.)

25 mm - 102 mm
(1in.-4in.) Diameter

.3mm
(0.0937in.)

See page 38 for
minimum/maximum
dimensional requirements.

4
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Type L
Stock Option

Flexible lead wires with fiberglass
sleeves exit the nozzle heater on
both sides of the gap. The heater

sheath encloses the ends for
protection against contamination.
To order, specify Type L.

Type A
Stock Option

Especially designed for nozzle
heaters. A galvanized metal braid
over the fiberglass insulated leads
provides strength and protection.
The heater ends are enclosed to
protect against melted plastic and

SIS

DY =

contaminants. This arrangement per-
mits 25 mm (1 in.) and wider nozzle
heaters to be placed flush against a
flange. Available on nozzle sizes
only. To order, specify Type A.



Barrel Heaters

THINBAND Mica

How to Utilize Watlow's
Universal THINBAND Barrel
Stock Program

Various diameters and widths of
Watlow’s unique patented flexible
THINBAND barrel heaters are
available with LA terminations for
shipment faster than any in the
market because of Watlow’s unique
stocking program.

Watlow stocks THINBAND barrel
heaters ranging in diameters from
76.2t0 228.6 mm (3to 9in.) in 6.35
mm (0.25 in.)) and widths in 381 mm
(@.51in), 50.8 and 76.2 mm (2 and
3in.). Watlow can combine these
sizes, creating a two-piece
assembly ranging from 228.6 to
457.2 mm (9 to 18 in.) in diameter,
and any combination between 76.2
and 457.2 mm (3 and 18 in.) as a
two-piece assembly. This versatility
should satisfy almost any require-
ments whether millimeter or inch
size barrels.

Regarding possible slight wattage
differences from your original heater
to your THINBAND replacement, you
must keep in mind that about 80
percent of the wattage is required to
bring the barrel up to temperature.
The 20 percent remaining is used to
offset radiation and convection heat
losses. So, if you have a 550 watt
heater there is no harm in using a
500 or 600 watt stock THINBAND
barrel heater.

There are three approaches to
receive a THINBAND combination
from stock. To illustrate, let's examine
a customer who needs a 254 mm
(10 in.) diameter heater but neither
the size or width needed is in stock.

Solutions:
#1) Take two 127 mm (5 in.) diameter

heaters and curve to a 254 mm
(10 in.) diameter. Please note that
a QUICK CLAMP has to be added
order for the heater to fit. This
heater is offered next day delivery.

#2) Take two THINBANDs as noted

in #1 but mix each diameter.

For example, 101.6 mm (0.25 in.)
and 152.4 mm (6 in.) diameter or
a 120.6 mm (4.75 in.) diameter
with a 133.3 mm (5.25 in.)
diameter equal 254 mm (10 in.).
Again you need a QUICK CLAMP.
This heater is also offered next
day delivery.

#3) Take two THINBANDS as in #1

or #2 but subtract a 6.35 mm
(0.25 in.) to the diameter and
supply without the QUICK CLAMP
for same day delivery. For example
for a 254 mm (10 in.) diameter, any
combination of 248 mm (9.75 in.)
should be supplied to fit the 254
mm (10 in.) diameter requirement.
The reason you have to reduce
your selection size by a 6.35 mm
(0.25in.) is to ensure a gap when
tightening the clamp bars
otherwise you will run out of gap
and the bars will touch before you
can tighten the heater completely
to the barrel. This is only necessary
when QUICK CLAMP is not
included.

Installation Procedures

1.Install heaters over a clean
surface.

2.After installing the unit, begin to
tighten the clamp screw. The
clamping screw is 0.25 inch-20 x
1.25 inch, allen head cap screw.
Begin tightening the clamp bars.
If the clamp bars appear not to
have seated, tap the clamp bars
with a small hammer to insure the
bars are well seated in the angle
formed by the 60 degree bent tab
and the heater.

3.1f the bar has multiple screws,
alternately tighten the screws as
you would the lug nuts on a car
wheel to insure even loading.

4.Torque all screws to
approximately (9 N-M) 8 Ib-in.

5.Take a soft rubber mallet and tap
gently around the circumference
of the heater while tightening the

screws. This will ensure the heater

fit to the barrel is maximized
without any air gaps.

6.When installing terminal lugs,
torque the top nuts to 30 in-lbs.
The bottom nut should not be
touched as it is factory torqued to
45 in-Ibs. at assembly.

7.Retighten the heater after the
heater has operated for a short
time. Always make adjustments
when the heater and cylinder are
cold.
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Barrel Heaters

THINBAND Mica
Stock Product List

Watt

Density
Wiem2 (W/in2)

Terminals, Leads and
Special Features

Approx.
Net. Wit.

kg (Ibs) | Avail.

Former
Code No.

CONTINUED '

Watt density is above Watlow recommendations at some common molding temperatures.

46

23.8 (*%) | 50.8 (2)| 240 | 175 | 7.0 (45) 1 | Mica Band-12 in. Type K 0.09 (0.2)| Stock | BOS2AK1 -
25.4 (1)| 254 (1)| 120 | 100 | 6.8 (44) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1A1A1 |B1A1AN1
25.4 (1)| 240 | 100 | 6.8 (44) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1A1A2 | B1A1AN2
25.4 (1)| 120 | 125 | 85 (55) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1A1A3 |B1A1AN3
25.4 (1)| 240 | 125 | 85 (55) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1A1A4 |B1A1AN4
381 (1%)| 120 | 150 | 6.8 (44) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1A1J1 |B1A1JN1
381 (1%)| 240 | 150 | 6.8 (44) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1A1J2 |B1A1JN2
381 (1%)| 120 | 200 | 9.1  (59) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1A1J3 |B1A1JN3
381 (1%)| 240 | 200 | 9.1  (59) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1A1J4 |B1A1JN4
31.8  (1%)| 159  (%)| 120 | 100 | 8.4 (54) 1 | Mica Band-12 in. Type A 0.09 (0.2)| Stock | BIEOLA1 -
381 (1%)| 120 | 125 | 5.1 (33) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1E1El |B1E1EN1
381 (1%)| 240 | 125 | 5.1  (33) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1E1E2 |B1E1EN2
381 (1%)| 240 | 75 3.1 (20) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1E1E4 |B1E1EN3
38.1 (1%)| 240 | 250 |10.4 (67) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1E1E3 |B1E1EN4
76.2 (3)| 240 | 150 | 25 (16) 1 | THINBAND-Type A or L 0.22 (0.5)| Stock | STB1E3Al | B1E3AN1
76.2 (3)| 240 | 250 | 4.2 (27) 1 | THINBAND-Type A or L 0.22 (0.5)| Stock | STB1E3A2 | BIE3AN2
76.2 (3)| 240 | 300 | 51 (33) 1 | THINBAND-Type A or L 0.22 (0.5)| Stock | STB1E3A3 | B1E3AN3
349 (1%)| 254  (1)| 120 | 140 | 6.4 (41) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1G1A1l |B1G1AN1
50.8 (2)| 240 | 300 | 7.9 (51) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STB1G2A1 |B1G2AK1
88.9 (3%)| 240 | 200 | 2.6 (17) 1 | THINBAND-Type A or L 0.27 (0.6)| Stock | STB1G3J1 |B1G3JA1l
889 (3%)| 240 | 250 | 3.3 (21) 1 | THINBAND-Type A or L 0.27 (0.6)| Stock | STB1G3J2 |B1G3JA2
381  (1%)| 222 (%) | 240 | 100 | 48 (31) 1 | Mica Band-Type A or L 0.09 (0.2)| Stock | BIJORN1 -
25.4 (1) | 120 | 100 | 4.0 (26) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1J1A1l |B1J1AN1
254  (1)| 240 | 100 | 40 (26) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1J1A2 |B1J1AN2
25.4 ()| 120 | 150 | 6.0 (39) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1J1A3 |B1J1AN3
254  (1)| 240 | 150 | 6.0 (39) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1J1A4 |B1J1AN4
25.4 (1)| 120 | 200 | 8.0 (52) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1J1A5 |B1J1AN5
25.4 (1)| 240 | 200 | 8.0 (52) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1J1A6 |B1J1AN6
25.4 (1)| 240 | 150 | 6.2  (40) 1 | Mica Band-Post Terminals Only w/Strap ~ {0.09 (0.2)| Stock | B1J1AP2 -
31.8 (1%)| 240 | 250 | 8.0 (52) 1 | THINBAND-Type A or L 0.09 (0.2)| Stock | STB1J1E1 |B1J1EN1
381 (1%)| 120 | 200 | 5.4 (35) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STB1J1J1 |B1J1JN1
38.1 (1%)| 240 | 200 | 5.4 (35) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STB1J1J2 |B1J1JN2
381 (1%)| 120 | 250 | 6.6  (43) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STB1J1J3 |B1J1JN3
381 (1%)| 240 | 250 | 6.6  (43) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STB1J1J4 |B1J1JN4
381 (1%)| 120 | 275 | 7.4  (48) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STB1J1J5 |B1J1JN5
381 (1%)| 240 | 275 | 7.4  (48) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STB1J1J6 |B1J1JN6
38.1 (1%)| 240 | 300 | 8.0 (52) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STB1J1J7 |B1J1JN7
38.1 (1%)| 240 | 200 | 5.6 (36) 1 | Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B1J1JP3 -
38.1 (1%)| 240 | 200 | 6.7 (43) 1 | Mica Band-36 in. Black Glass 90° from Gap| 0.14 (0.3)| Stock | B1J1JX1 -
38.1 (1%)| 240 | 250 | 7.0 (45) 1 | Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B1J1JP4 -
381 (1%)| 120 | 275 | 7.6  (49) 1 | Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B1J1JP5 -
381 (1%)| 240 | 275 | 7.6  (49) 1 | Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B1J1JP6 -




Barrel Heaters

THINBAND Mica
Stock Product List

Watt . Approx.
Density Terminals, Leads and Net. Wt. Former
Watts | W/icm2 (W/in2) Special Features kg (Ibs) . Code No.
38.1 ()| 50.8 (2)| 240 | 300 | 6.0 (39) 1 | THINBAND-Type A or L 0.14 (0.3)] Stock | STB1J2A1l |B1J2AN1
50.8 (2)| 240 | 300 | 6.2 (40) Mica Band-Post Terminals Only w/Strap [ 0.14 (0.3)| Stock | B1J2AP1 -
63.5 (2%)| 240 | 400 | 6.5 (42) THINBAND-Type A or L 0.23 (0.5)| Stock | STB1J2J1 -
63.5 (2%)| 240 | 400 | 6.7 (43) Mica Band-36 in. Type C 90° from gap 0.23 (0.5)|] Stock | B1J2JC1 -
76.2  (3)| 240 | 350 | 4.6 (30) THINBAND-Type A or L 0.27 (0.6)| Stock | STB1J3A1l |B1J3AN1
76.2  (3)| 240 | 500 | 6.7 (43) THINBAND-Type A or L 0.27 (0.6)| Stock | STB1J3A2 |B1J3AN2
76.2  (3)| 240 | 800 |10.7 (69) THINBAND-Type A or L 0.27 (0.6)| Stock | STB1J3A3 |B1J3AN3 _
101.6  (4)| 240 | 600 | 6.0 (39) THINBAND-Type A or L 0.27 (0.6)| Stock | STB1J4Al - =
41.3 (1%)| 31.8 (1%)| 240 | 250 | 7.6 (59) Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B1L1EP1 - w© 8
31.8 (17%)| 240 | 300 | 9.1 (59) Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B1L1EP2 - % g
108.0 (4%)| 120 | 550 | 4.6  (30) Mica Band-Post Terminals Only w/Strap | 0.32 (0.7)| Stock | B1L4ER1 - T S
445 (1%) | 25.4 ()| 240 | 175 | 6.0 (39) Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | BIN1AP1 - & <
38.1 (1%)| 240 | 150 | 3.4 (22) THINBAND-Type A or L 0.14 (0.3)] Stock | STBIN1J1 |B1N1JN1 3 %
38.1 (1%)| 120 | 200 | 45 (29) THINBAND-Type A or L 0.14 (0.3)| Stock | STB1IN1J2 |BIN1JN2 5
38.1 (1%)| 240 | 200 | 45 (29) THINBAND-Type A or L 0.14 (0.3)| Stock | STB1N1J3 |B1N1JN3/4 «
38.1 (1%)| 240 | 225 | 5.0 (32) THINBAND-Type A or L 0.14 (0.3)] Stock | STBIN1J5 |B1N1JN5
38.1 (1%)| 240 | 250 | 5.6 (36) THINBAND-Type A or L 0.14 (0.3)| Stock | STBIN1J6 |BIN1JIN6
445 (1%)| 38.1 (1%)| 120 | 300 | 6.7 (43) THINBAND-Type A or L 0.14 (0.3)| Stock | STBIN1J7 |BIN1JN7
38.1 (1%)| 240 | 300 | 6.7 (43) THINBAND-Type A or L 0.14 (0.3)| Stock | STB1N1J8 |B1N1JN8
38.1 (1%)| 240 | 200 | 4.6 (30) Mica Band-72 in. Type C 0.14 (0.3)| Stock | BIN1JC3 -
38.1 (1%)| 240 | 300 | 6.8 (44) Mica Band-Post Terminals Only w/Strap [ 0.14 (0.3)| Stock | BIN1JP5 -
47.6 (1%)| 25.4  (1)| 240 | 140 | 43 (28) THINBAND-Type A or L 0.14 (0.3)| Stock | STB1R1Al |B1R1AL1

254 (1)| 240 | 200 | 6.4 (41)
50.8 ()] 381 (1%)| 120 | 300 | 65 (42)
38.1 (1%)| 240 | 300 | 65 (42)

Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B1R1AP1 -
Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B2A1JP1 -
Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B2A1JP2 -

54.0 (2%)| 254 (1)| 120 | 200 | 5.3 (34) THINBAND-Type A or L 0.14 (0.3)| Stock | STB2C1A1l |B2C1AN1
528 (2)| 240 | 200 | 26 (17) THINBAND-Type A or L 0.14 (0.3)| Stock | STB2C2A1l |B2C2AN1
57.2 (2%)| 222  (%)| 120 | 215 | 6.7 (43) Mica Band-Type A or L 0.14 (0.3)| Stock | B2EORN1 -

254 (1)| 120 | 250 | 7.0 (45)
254 (1)| 240 | 250 | 7.0 (45)
50.8 (2)| 240 | 525 | 7.3 (47)
63.5 (2%)| 240 | 500 | 59 (38)
60.3  (2%)| 25.4 (1)| 240 | 100 | 26 (17)
254 (1) 240 | 250 | 65 (42)
254 (1) 240 | 275 | 7.1 (46)
63.5 (24| 254 (1)| 120 | 300 | 7.3 (47
254 (1)| 240 | 300 | 73 (47
381 (1%)| 240 | 200 | 29 (19)
381 (1%)| 120 | 300 | 48 (31)
381 (1%)| 240 | 300 | 48 (31)
381 (1%)| 120 | 350 | 57 (37)
381 (1%)| 240 | 350 | 57 (37)

Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B2E1AP1 -
Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B2E1AP2 -
Mica Band-Post Terminals Only w/Strap | 0.27 (0.6)| Stock | B2E2AP1 -
Mica Band-36 in. Type K w/sleeving | 0.27 (0.6)| Stock | B2E2JK1 -
Mica Band-Post Terminals Only w/Strap [ 0.14 (0.3)| Stock | B2G1AP1 -
Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B2G1AP2 -
Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B2G1AP3 -
Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B2J1AP1 -
Mica Band-Post Terminals Only w/Strap | 0.14 (0.3)| Stock | B2J1AP2 -
THINBAND-Type A or L 0.14 (0.3)| Stock | STB2J1J1 |B2J1JN1
THINBAND-AIl LA Options, except AorL | 0.14 (0.3)| Stock | STB2J1J8 |B2J1JP1
THINBAND-AIl LA Options, exceptAorL |0.14 (0.3)] Stock | STB2J1J9 |B2J1JP2
THINBAND-AIl LA Options, except AorL |0.14 (0.3)| Stock | STB2J1J10|B2J1JP3
THINBAND-AIl LA Options, except AorL |0.14 (0.3)| Stock | STB2J1J11|B2J1JP4
60.3 (2%)| 240 | 550 | 6.0 (39) THINBAND-AIl LA Options, except AorL |0.14 (0.3)| Stock | STB2J2G1 |B2J2GP1
73.0 (2%)| 240 | 650 | 5.9 (38) THINBAND-AIl LA Options, except AorL |0.14 (0.3)| Stock | STB2J2R1 | B2J2RP1

CONTINUED '

Watt density is above Watlow recommendations at some common molding temperatures.
Mica Band-Post-thermocouple hole at gap, THINBAND replacement does not include thermocouple hole at gap. 47
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Barrel Heaters

THINBAND Mica
Stock Product List

Watt . Approx.

Density Terminals, Leads and Net. Wit. Code Former
Volts | Watts | W/cm? (W/in2) . Special Features kg (Ibs) . No. Code No.

635 (2%)|101.6 (4)| 240 | 850 | 50 (32) | 1 | THINBAND-AILA Options, exceptAorL |0.45 (1.0) | Stock |STB2J4A2 |B2J4AP1

127.0 (5)| 240 | 1150 | 5.4 (35)
2032 (8)| 240 |1800 | 51 (33)

THINBAND-AIl LA Options, except AorL | 0.54 (1.2) | Stock |STB2J5A3 |B2J5AP1
Mica Band-Post-T/C Hole at gap | 0.91 (2.0) | Stock |B2J8AP1 -

69.9 (2%) | 38.1 (1%) | 240 | 400 | 53 (34) THINBAND-Type A or L 0.18 (0.4) |Stock |STB2N1J1 |B2N1JIN1
762 (3)| 254 (1)| 240 | 200 [ 36 (23) THINBAND-Type A or L 0.18 (0.4) | Stock |STB3A1A2 |B3A1AN1
254 (1)| 240 | 250 | 45 (29) THINBAND-Type A or L 0.18 (0.4) | Stock |STB3A1A3 |B3A1AN2
254 (1)| 240 | 300 |54 (35) THINBAND-Type A or L 0.18 (0.4) | Stock |STB3A1A4 |B3A1AN3

254 (1)| 240 | 300 | 59 (38)
254 (1)| 240 | 350 | 6.8 (44)
254 (1)| 240 | 400 | 7.7 (50)
381 (1%) | 240 | 400 | 48 (31)
381 (1%) | 120 | 600 | 7.3 (47)
38.1 (1%) | 240 | 400 | 50 (32)
38.1 (1%) | 240 | 450 | 56 (36)
381 (1%) | 120 | 500 | 6.2 (40)
38.1 (1%) | 240 | 500 | 6.2 (40)
50.8 (2)| 240 | 500 | 4.6 (30)
508 (2)| 240 | 600 | 5.6 (36)
635 (2%) | 240 | 650 | 51 (33)
762 (3)| 240 | 750 | 4.7 (30)
794 (3%) | 254 (1) 240 | 400 | 7.4 (48)
826 (3%) | 381 (1%) | 240 | 400 | 45 (29)
508 (2)| 240 | 500 | 42 (27)
762 (3)| 240 | 650 | 3.7 (24)
889 (3% | 254 (1)| 120 | 300 |50 (32
381 (1%) | 120 | 400 | 42 (27)
381 (1%) | 240 | 500 | 51 (33)
50.8 (2)| 240 | 650 | 5.1 (33)
635 (2%) | 240 | 750 | 46 (30)
762 (3)| 240 | 750 | 3.9 (25)
953 (3%) | 254 (1)| 240 | 350 | 53 (34)
254 (1) |120/240| 350 | 6.2 (40)
381 (1%) | 240 | 700 | 6.7 (43)
508 (2)| 240 | 600 | 44 (28)
635 (2%) | 240 | 850 | 51 (33
762 (3)| 240 | 900 | 44 (28)
1016 (4)| 254 (1)| 240 | 625 | 85 (55)
38.1 (1%) | 240 | 550 | 50 (32)
38.1 (1%) | 240 | 750 | 65 (43)
38.1 (1%) | 240 | 650 | 5.7 (37)
508 (2)| 240 | 550 | 3.7 (24)
50.8 (2)| 240 | 800 | 5.4 (35)
762 (3)| 240 | 1000 | 45 (29)

Mica Band-Post Terminals Only w/Strap | 0.18 (0.4) | Stock |B3A1AP1 -
Mica Band-Post Terminals Only w/Strap | 0.18 (0.4) | Stock | B3A1AP2 -
Mica Band-Post Terminals Only w/Strap | 0.18 (0.4) | Stock | B3A1AP4 -
THINBAND-Type A or L 0.23 (0.5) | Stock |STB3A1J5 |B3A1JN1
THINBAND-Type A or L 0.23 (0.5) | Stock |STB3A1J6 | B3A1JN2
THINBAND-AIl LA Options, except AorL | 0.23 (0.5) | Stock |[STB3A1J1 |B3A1JP1Cl
THINBAND-AIl LA Options, except AorL | 0.23 (0.5) | Stock |STB3A1J2 |B3A1JP2
THINBAND-AIl LA Options, except AorL | 0.23 (0.5) | Stock |STB3A1J3 B3A1JP3
THINBAND-AIl LA Options, except AorL | 0.23 (0.5) | Stock |STB3A1J4 |B3A1JP4
THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock |STB3A2A1 | B3A2AP1
THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock |STB3A2A2 | B3A2AP2
THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock |STB3A2J7 |B3A2JP1
THINBAND-AIl LA Options, except AorL | 0.46 (1.0) | Stock |STB3A3A18 -
Mica Band-Post Terminals Only w/Strap | 0.18 (0.4) | Stock | B3C1AP1 -
THINBAND-AIl LA Options, except AorL | 0.23 (0.5) | Stock |STB3E1J1 |B3E1JP1
THINBAND-AIl LA Options, except AorL | 0.33 (0.7) | Stock |STB3E2A41 -
THINBAND-AIl LA Options, except AorL | 0.50 (1.0) | Stock |STB3E3A10 -
Mica Band-36 in. Type C 0.23 (0.5) | Stock |B3J1AC1 -
THINBAND-AIl LA Options, except AorL | 0.23 (0.5) | Stock |STB3J1J1 B3J1JP1
THINBAND-AIl LA Options, except AorL | 0.23 (0.5) | Stock |STB3J1J2 B3J1JP3/P2
THINBAND-AIl LA Options, exceptAorL | 0.32 (0.7) | Stock |STB3J2A1 B3J2AP1
THINBAND-AIl LA Options, except AorL [ 0.36 (0.8) | Stock |STB3J2J1 B3J2JP1
THINBAND-AIl LA Options, except AorL | 0.54 (1.1) | Stock |STB3J3A31 -
Mica Band-Post Terminals Only w/Strap | 0.23 (0.5) | Stock |B3N1AP1 -
Mica Band-Post Terminals Only w/Strap | 0.23 (0.5) | Stock | B3N1AP2 -
THINBAND-AIl LA Options, except AorL | 0.27 (0.6) | Stock |STB3N1J1 | B3N1JP1
THINBAND-AIl LA Options, except AorL | 0.38 (0.8) | Stock | STB3N2A17 -
THINBAND-AIl LA Options, except AorL | 0.45 (1.0) | Stock |[STB3N2J1 | B3N2JP1
THINBAND-AIl LA Options, except AorL | 0.58 (1.2) | Stock |STB3N3A5 -
Mica Band-Post Terminals Only w/Strap | 0.32 (0.7) | Stock | B4A1AP1 -
THINBAND-AIl LA Options, except AorL | 0.27 (0.6) | Stock |STB4A1J1 | B4A1JP12
THINBAND-AIl LA Options, except AorL | 0.27 (0.6) | Stock |STB4A1J2 B4A1JP4
THINBAND-AIl LA Options, except AorL | 0.27 (0.6) | Stock | STB4A1J3 B4A1JP3
THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock |STB4A2A1 | B4A2AP1
THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock |STB4A2A2 | B4A2AP2
THINBAND-AIl LA Options, except AorL | 0.58 (1.2) | Stock |STB4A3A31 -

B R R(RPR R R R[(RP PR RPRNR(RRPRRRERRRRPRRPRREPIRRPRRRRPRRPRERPRERRRPRPRRRERRR[R PR

CONTINUED '
Watt density is above Watlow recommendations at some common molding temperatures.

48 Mica Band-Post-thermocouple hole at gap, THINBAND replacement does not include thermocouple hole at gap.



Barrel Heaters

THINBAND Mica
Stock Product List

Watt . Approx.
Density Terminals, Leads and Net. Wt. Code Former
Volts | Watts | W/cm2 (W/in2)| 2 pc. Special Features kg (Ibs) [ Avail. No. Code No.

107.9 (4%) | 381 (1% | 240 | 550 | 4.7 (30)
508 (2)| 240 | 700 | 44 (28)
762 (3)| 240 | 900 | 3.7 (24)
1143 (4%) | 254 (1)| 240 | 350 | 43 (28)
381 (1%) | 240 | 650 | 51 (33)
38.1 (1%) | 240 | 400 | 3.1 (20)
50.8 (2) | 240 | 500 | 2.9 (19)
63.5 (2%) | 240 | 1000 | 5.4 (35)
762 (3)| 240 | 1200 | 4.7 (30)
120.7 (4%) | 38.1 (1) | 240 | 600 | 45 (29)
381 (1%) | 480 | 600 | 45 (29)
381 (1%) | 240 | 650 | 48 (31)
508 (2)| 240 | 800 | 45 (29)
508 (2)| 480 | 800 | 45 (29)
762 (3)| 240 | 1100 | 41 (26)
762 (3)| 480 | 1100 | 41 (26)
1238 (4%) | 381 (1% | 240 | 900 | 65 (42
508 (2)| 240 | 650 | 3.6 (23)
50.8 (2) |240/480| 760 | 4.3 (28)
50.8 (2) | 240 | 760 | 42 (27)
508 (2)| 480 | 760 | 42 (27)
127.0  (5)| 381 (1%) | 240 | 700 [ 50 (32
381 (1%) | 240 | 900 | 64 (41)
508 (2)| 240 | 900 | 4.65 (30)
508 (2)| 480 | 900 | 4.65 (30)
762 (3)| 240 | 850 | 3.1 (20)
82.6(3.25)| 240 | 1250 | 4.0 (26)
1302 (5%) | 38.1 (1%) | 240 | 900 | 65 (42)=
1334 (5%) | 254 (1) 240 | 500 |51 (33)
38.1 (1%) |240/480] 600 | 4.6 (30)
38.1 (1%) | 240 | 600 | 4.0 (26)
38.1 (1%) | 480 | 600 | 6.7 (43)=

[

THINBAND-AIl LA Options, except AorL | 0.32 (0.7) | Stock | STB4E1J13 -
THINBAND-AIl LA Options, except Aor L | 0.36 (0.8) | Stock | STB4E2A20 -
THINBAND-AIl LA Options, except AorL | 0.58 (1.2) | Stock | STB4E3A9 -
Mica Band-Post Terminals Only w/Strap | 0.27 (0.6) | Stock | B4J1AP1 -
THINBAND-AII LA Options, except AorL | 0.32 (0.7) | Stock | STB4J1J1 | B4J1JP2/3
THINBAND-AII LA Options, except AorL | 0.32 (0.7) | Stock | STB4J1J2 |B4J1JP1
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB4J2A1 | B4J2AP1
THINBAND-AIl LA Options, except Aor L | 0.45 (1.0) | Stock | STB4J2J1 B4J2JC1
THINBAND-AIl LA Options, except Aor L | 0.58 (1.2) | Stock | STB4J3A26 -
THINBAND-AIl LA Options, except Aor L | 0.32 (0.7) | Stock | STB4N1J1 -
THINBAND-AIl LA Options, except AorL | 0.32 (0.7) | Stock | STB4N1J2 -
THINBAND-AIl LA Options, except AorL | 0.32 (0.7) | Stock | STB4N1J3 | B4N1JP2
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB4N2A11l -
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB4N2A12 -
THINBAND-AIl LA Options, except AorL | 0.64 (1.4) | Stock | STB4N3A12 -
THINBAND-AIl LA Options, except AorL | 0.64 (1.4) | Stock | STB4N3A13 -
THINBAND-AIl LA Options, except AorL | 0.32 (0.7) | Stock | STB4R1J1 |B4R1JP1
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB4R2A1 | B4R2AP1
Mica Band-Post (2 on 1) 0.41 (0.9) | Stock | B4R2AR1 -
THINBAND-AII LA Options, except AorL | 0.41 (0.9) | Stock | STB4R2A2 -
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB4R2A3 -
THINBAND-AII LA Options, except AorL | 0.32 (0.7) | Stock | STB5A1J1 | B5A1JP1/2
THINBAND-AIl LA Options, except AorL | 0.32 (0.7) | Stock | STB5A1J2 | B5A1JP3
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB5A2A27 -
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB5A2A28 -
THINBAND-AIl LA Options, except Aor L | 0.64 (1.4) | Stock | STB5A3A5 | B5A3AP1
THINBAND-AIl LA Options, except AorL | 0.68 (1.5) | Stock | STB5A3E1 | BSA3ER1
THINBAND-AIl LA Options, except AorL | 0.32 (0.7) | Stock | STB5C1J2 |B5C1JP1
Mica Band-72in. (Type C480° from %in.gap)| 0.32 (0.7) | Stock | BSE1IAC1 -
Mica Band-Post Terminals Only w/Strap | 0.36 (0.8) | Stock | B5E1JP2 -
THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock | STB5E1J1 | B5E1JP1
THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock | STB5E1J5 -
38.1 (1%) | 240 1000 | 6.7 (43)2 THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock | STB5E1J2 | B5E1JP3
50.8 (2) | 240 1000 | 5.1 (33)2 THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB5E2A1 | BSE2AP1
76.2 (3)| 240 1200 | 4.08 (26) THINBAND-AIl LA Options, except AorL | 0.64 (1.4) | Stock | STB5E3A14 -
76.2 (3)| 480 1200 | 4.08 (26) THINBAND-AIl LA Options, except Aor L | 0.64 (1.4) | Stock | STB5E3A15 -
139.7 (5%) | 38.1 (1%) | 240 800 | 51 (33) THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock | STB5J1J1 | B5J1JP1/2
38.1 (1%) | 240 900 | 5.7 (37) THINBAND-AIl LA Options, except AorL | 0.36 (0.8) | Stock | STB5J1J2 B5J1JP3
50.8 (2) | 240 1000 | 4.65 (30) THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB5J2A23 -
50.8 (2) | 480 1000 | 4.65 (30) THINBAND-AII LA Options, except AorL | 0.41 (0.9) | Stock | STB5J2A24 -
76.2 (3)| 240 1500 | 4.65 (30) THINBAND-AII LA Options, except AorL | 0.72 (1.6) | Stock | STB5J3A19 -
76.2 (3)| 480 1500 | 4.65 (30) THINBAND-AII LA Options, except AorL | 0.72 (1.6) | Stock | STB5J3A20 -
146.0 (5%) | 38.1 (1%) | 240 750 | 4.47 (29) THINBAND-AII LA Options, except AorL | 0.41 (0.9) | Stock | STB5N1J17 -
38.1 (1%) | 480 750 | 4.47 (29) THINBAND-AIl LA Options, except Aor L | 0.41 (0.9) | Stock | STB5N1J18 -

CONTINUED '
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Barrel Heaters

THINBAND Mica
Stock Product List

Watt 1 pc. Approx.

Terminals, Leads and Net. Wt. Code Former

Special Features kg (Ibs) | Avail. No. Code No.

THINBAND-AIl LA Options, except AorL| 0.46 (1.0) | Stock | STB5N2A5 -
THINBAND-AII LA Options, except AorL | 0.46 (1.0) | Stock | STB5N2A6 -
THINBAND-AII LA Options, except AorL | 0.82 (1.8) | Stock | STB5N3A8 -
THINBAND-AII LA Options, except AorL | 0.82 (1.8) | Stock | STB5N3A9 -
Mica Band-Post Terminals Only w/Strap | 0.41 (0.9) | Stock | B6A1GP1 -
THINBAND-AIl LA Options, except AorL| 0.41 (0.9) | Stock | STB6A1J1 | B6A1JP1
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB6A1J2 | B6A1IP2/3
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock | STB6A1J3 | B6A1JP4
THINBAND-AII LA Options, except Aor L | 0.36 (0.8) | Stock | STB6A2A36 -
THINBAND-AII LA Options, except AorL | 0.36 (0.8) | Stock | STB6A2A37 -
THINBAND-AIl LA Options, except AorL | 0.68 (1.5) | Stock | STB6A2J3 | B6A2JP1
Mica Band-Post (2 on 1) 0.73 (1.6) | Stock | B6A3AR1 -
THINBAND-AIl LA Options, except AorL| 0.73 (1.6) | Stock | STB6A3A1 -
THINBAND-AII LA Options, exceptAorL | 0.73 (1.6) | Stock | STB6A3A2 -
THINBAND-AII LA Options, except AorL | 0.41 (0.9) | Stock | STB6E1J10 -
THINBAND-AII LA Options, except AorL | 0.41 (0.9) | Stock | STB6E1J11 -
THINBAND-AII LA Options, except Aor L | 0.46 (1.0) | Stock | STB6E2A5 -
THINBAND-AIl LA Options, except AorL| 0.46 (1.0) | Stock | STB6E2A6 -
Mica Band-Post (2 on 1) 0.82 (1.8) | Stock | B6E3AR1 -
THINBAND-AII LA Options, except AorL | 0.82 (1.8) | Stock | STB6E3A1l -
THINBAND-AII LA Options, except AorL | 0.82 (1.8) | Stock | STB6E3A2 -
Mica Band-Post Terminals Only w/Strap | 0.82 (1.8) | Stock | B6F3AP1 -
THINBAND-AII LA Options, except AorL | 0.82 (1.8) | Stock | STB6F3A1 -
THINBAND-AIl LA Options, except AorL | 0.82 (1.8) | Stock | STB6F3A2 -
THINBAND-AIl LA Options, except AorL | 0.41 (0.9) | Stock |STB6J1J1 | B6J1JP1/2
THINBAND-AIl LA Options, exceptAorL | 0.41 (0.9) | Stock |STB6J1J2 | B6J1P3
THINBAND-AIl LA Options, except AorL| 0.54 (1.2) | Stock | STB6J2A1 | B6J2AP1
THINBAND-AII LA Options, except AorL | 0.82 (1.8) | Stock | STB6J3A13 -
THINBAND-AIl LA Options, except AorL | 0.82 (1.8) | Stock | STB6J3A14 -
THINBAND-AIl LA Options, except AorL| 1.27 (2.8) | Stock | STB6L4J1 | B6L4JR1
THINBAND-AIl LA Options, except AorL| 0.45 (1.0) | Stock | STB6N1J1 | B6N1JP2
THINBAND-AIl LA Options, except AorL| 0.45 (1.0) | Stock | STB6N1J2 | B6N1JP1
THINBAND-AIl LA Options, except AorL | 0.45 (1.0) | Stock | STB6N1J3 | B6N1JP3
THINBAND-AII LA Options, except AorL | 0.59 (1.3) | Stock | STB6N2A1 | B6N2AP1/2
THINBAND-AII LA Options, except AorL | 0.90 (2.0) | Stock | STB6N3A7 -
THINBAND-AIl LA Options, except AorL| 0.90 (2.0) | Stock | STB6N3A8 -
THINBAND-AIl LA Options, except AorL| 0.45 (1.0) | Stock | STB7A1J1 |B7A1JP1
THINBAND-AIl LA Options, except AorL| 0.45 (1.0) | Stock | STB7A1J2 | B7A1JP2
THINBAND-AII LA Options, except AorL | 0.59 (1.3) | Stock | STB7A2A16 -
THINBAND-AII LA Options, except AorL | 0.59 (1.3) | Stock | STB7A2A17 -
Mica Band-Post (2 on 1) 0.91 (2.0) | Stock |B7A3AR1 -
76.2 (3)| 230 1650 | 4.0 (26) THINBAND-AIl LA Options, except AorL | 0.91 (2.0) | Stock | STB7A3A1 -
76.2 (3)| 460 1650 | 4.0 (26) THINBAND-AIl LA Options, except AorL | 0.91 (2.0) | Stock | STB7A3A2 -

CONTINUED '

Watt density is above Watlow recommendations at some common molding temperatures.

Density
Watts | W/cm? (W/in2)
146.0 (5%)| 50.8 (2)| 240 1000 | 4.65 (30)
50.8 (2)| 480 1000 | 4.65 (30)
76.2 (3)| 240 1500 | 4.65 (30)
76.2 (3)| 480 1500 | 4.65 (30)

N
=

=

1524  (6)| 34.9 (1%) |120/240| 950 | 6.7 (43)
381 (1%)| 240 | 600 | 34 (22)
381 (1%) | 240 | 850 | 50 (32)
38.1 (1%) | 240 | 1000 | 5.7 (37)
508 (2)| 240 | 1000 | 4.31 (28)
508 (2)| 480 | 1000 | 4.31 (28)
38.1 (2%)| 240 | 1450 | 53 (34)
76.2 (3) |240/480 | 1400 | 4.2 (27)
762 (3)| 240 | 1400 | 40 (26)
762 (3)| 480 | 1400 | 40 (26)
158.8 (6%)| 38.1 (1%)| 240 | 850 | 4.7 (30)
38.1 (1%)| 480 | 850 | 4.7 (30)
508 (2)| 240 | 1000 | 42 (27)
508 (2)| 480 | 1000 | 42 (27)
76.2 (3)|240/480| 1500 | 45 (29)
762 (3)| 240 | 1500 | 42 (27)
762 (3)| 480 | 1500 | 42 (27)
160.3 (6%s) | 76.2 (3)|240/480| 1250 | 3.9 (25)
762 (3)| 240 | 1250 | 34 (22)
762 (3)| 480 | 1250 | 3.4 (22)
165.1 (6%) | 38.1 (1%)| 240 | 900 | 48 (31)
381 (1%)| 240 | 950 | 51 (33)
508 (2)| 240 | 1000 | 3.9 (26)
762 (3)| 240 | 1400 | 3.7 (24)
762 (3)| 480 | 1400 | 3.7 (24)
168.3 (6%) |114.3 (4%) | 240 |2300 | 4.0 (26)
1715 (6%)| 381 (1%)| 240 | 1000 | 51 (33)
381 (1%)| 240 | 750 | 3.9 (25)
381 (1%)| 240 | 1150 | 59 (38)
508 (2)| 240 | 1300 | 5.0 (32)
762 (3)| 240 | 2000 | 51 (33)
762 (3)| 480 | 2000 | 51 (33)
1778 (7)) 381 (1%) | 240 | 950 | 46 (30)
38.1 (1%)| 240 | 1100 | 54 (35)
508 (2)| 240 | 1100 | 41 (26)
50.8 (2)| 480 |1100 | 4.1 (26)
76.2 (3)|230/460 | 1650 | 4.3 (28)
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Barrel Heaters

THINBAND Mica
Stock Product List

Watt . Approx.

Density Terminals, Leads and Net. Wt. Former
Wiemz2 (W/in?) . Special Features kg (Ibs) . . Code No.

196.8 (7%4)| 38.1 (1%) | 240 1000 | 4.2 (30) 1 | THINBAND-AI LA Options, exceptAorL |0.50 (1.1) | Stock | STB7E1J9 -

38.1 (1%) | 480 | 1000 | 4.2 (30)
50.8 (2) | 240 | 1200 |42 (27)
50.8 (2) | 480 | 1200 | 4.2 (27)
76.2 (3)| 240 | 1800 | 4.2 (27)
76.2 (3)| 480 | 1800 | 4.2 (27)
1905 (7%)| 25.4 (1) [120/240| 700 | 5.4 (35)
38.1 (1%) | 240 | 1000 | 4.6 (30)
38.1 (1%) | 240 | 1200 | 5.4 (35)
50.8 (2) | 240 | 1200 |42 (27)
50.8 (2) | 480 | 1200 |42 (27)
76.2 (3) |240/480| 1800 | 4.3 (28)
76.2 (3)| 240 | 1800 |42 (27)
76.2 (3)| 480 | 1800 | 4.2 (27)
196.8 (7%)| 38.1 (1%) | 240 | 1000 | 45 (29)
38.1 (1%) | 480 | 1000 | 45 (29)
50.8 (2) | 240 | 1300 | 4.4 (28)
50.8 (2) | 480 | 1300 | 4.4 (28)
76.2 (3)| 240 | 2000 | 45 (29)
76.2 (3)| 480 | 2000 | 45 (29)
2032 (8)| 38.1 (1%)| 240 | 950 | 40 (26)
38.1 (1%) |240/480| 1200 | 5.6 (36)
38.1 (1%#) | 240 | 1200 | 5.1 (33)
38.1 (1%#) | 480 | 1200 | 5.1 (33)
38.1 (1%) | 240 | 1400 | 6.0 (39)
50.8 (2) | 240 | 1500 | 4.7 (30)
50.8 (2) | 480 | 1500 | 4.7 (30)
76.2 (3) | 2401480 | 2250 | 5.1 (33)
76.2 (3)| 240 | 2250 | 4.8 (31)
76.2 (3)| 480 | 2250 | 4.8 (31)
209.6 (8%)| 38.1 (1%)| 240 | 1100 |47 (30)
38.1 (1%) | 480 | 1100 | 4.7 (30)
50.8 (2) | 240 | 1500 | 4.7 (30)
50.8 (2) | 480 | 1500 | 4.7 (30)
76.2 (3)| 240 | 2000 |42 (27)
76.2 (3)| 480 | 2000 |42 (27)
101.6 (4) | 2401480 | 3000 | 4.8 (31)
101.6 (4) | 240 | 3000 | 4.6 (30)
101.6 (4) | 480 | 3000 | 4.6 (30)
2159 (8%)| 38.1 (1%)| 240 | 1200 | 48 (31)
38.1 (1%) | 480 | 1200 | 4.7 (30)
50.8 (2) | 240 | 1600 | 4.8 (31)

THINBAND-AIl LA Options, except AorL | 0.50 (1.1) | Stock | STB7E1J10 -
THINBAND-AIl LA Options, except AorL | 0.65 (1.5) | Stock | STB7E2A10 -
THINBAND-AIl LA Options, except AorL | 0.65 (1.5) | Stock | STB7E2A11 -
THINBAND-AIl LA Options, except AorL | 1.00 (2.2) | Stock | STB7E3A3 -
THINBAND-AII LA Options, except AorL | 1.00 (2.2) | Stock | STB7E3A4 -
Mica Band-Post Terminals Only w/Strap | 0.45 (1.0) | Stock | B7J1AP1 -
THINBAND-AIl LA Options, except AorL |0.50 (1.1) | Stock | STB7J1J1 | B7J1JP1
THINBAND-AIl LA Options, except AorL |0.50 (1.1) | Stock | STB7J1J2 | B7J1JP2
THINBAND-AIl LA Options, except AorL | 0.90 (2.0) | Stock | STB7J2A13 -
THINBAND-AIl LA Options, except AorL | 0.90 (2.0) | Stock | STB7J2A14 -
Mica Band-Post (2 on 1) 1.08 (2.4) | Stock | B7J3AR1 -
THINBAND-AIl LA Options, except AorL | 1.08 (2.4) | Stock | STB7J3A1l -
THINBAND-AIl LA Options, except AorL | 1.08 (2.4) | Stock | STB7J3A2 -
THINBAND-AIl LA Options, except AorL | 0.58 (1.2) | Stock | STB7N1J10 -
THINBAND-AIl LA Options, except AorL | 0.58 (1.2) | Stock | STB7N1J11 -
THINBAND-AIl LA Options, except AorL | 0.95 (2.1) | Stock | STB7N2A2 -
THINBAND-AII LA Options, except AorL | 0.95 (2.1) | Stock | STB7N2A3 -
THINBAND-AIl LA Options, except AorL | 1.10 (2.3) | Stock | STB7N3A22 -
THINBAND-AII LA Options, except AorL | 1.10 (2.3) | Stock | STB7N3A23 -
THINBAND-AIl LA Options, except AorL | 0.50 (1.1) | Stock | STB8A1J1 | B8A1JP1
Mica Band-Post Terminals Only w/Strap | 0.50 (1.1) | Stock | B8A1JP3 -
THINBAND-AIl LA Options, except AorL | 0.50 (1.1) | Stock | STB8A1J2 | B8A1JP2
THINBAND-AIl LA Options, except AorL | 0.50 (1.1) | Stock | STB8A1J3 -
THINBAND-AIl LA Options, except AorL | 0.50 (1.1) | Stock | STB8A1J4 | B8A1JP4
THINBAND-AIl LA Options, except AorL | 0.65 (1.5) | Stock | STB8A2A20 -
THINBAND-AIl LA Options, except AorL | 0.65 (1.5) | Stock | STB8A2A21 -
Mica Band-Post (2 on 1) 1.18 (2.6) | Stock | B8A3AR1 -
THINBAND-AIl LA Options, except AorL | 1.18 (2.6) | Stock | STB8A3A1l -
THINBAND-AIl LA Options, except AorL | 1.18 (2.6) | Stock | STB8A3A2 -
THINBAND-AII LA Options, except AorL | 0.58 (1.2) | Stock | STB8E1J5 -
THINBAND-AII LA Options, except AorL | 0.58 (1.2) | Stock | STB8E1J6 -
THINBAND-AIl LA Options, except Aor L | 1.10 (2.3) | Stock | STB8SE2A8 -
THINBAND-AIl LA Options, except AorL | 1.10 (2.3) | Stock | STBSE2A9 -
THINBAND-AIl LA Options, except AorL | 1.25 (2.6) | Stock | STBBE3A10 -
THINBAND-AIl LA Options, except AorL | 1.25 (2.6) | Stock | STBSE3A11l -
Mica Band-Post Terminals Only w/Strap | 1.36 (3.0) | Stock | BBE4AP1 -
THINBAND-AIl LA Options, except AorL | 1.36 (3.0) | Stock | STBSE4Al -
THINBAND-AIl LA Options, except AorL | 1.36 (3.0) | Stock | STB8E4A2 -
THINBAND-AII LA Options, except AorL | 0.55 (1.2) | Stock | STB8J1J1 | B8JIJP1
THINBAND-AIl LA Options, except AorL | 0.55 (1.2) | Stock | STB8J1J21 -
THINBAND-AIl LA Options, except AorL | 0.73 (1.6) | Stock | STB8J2A1 | B8J2AP1
50.8 (2) | 480 1600 | 4.7 (30) THINBAND-AIl LA Options, except AorL | 0.73 (1.6) | Stock | STB8J2A12 -
76.2 (3)| 240 | 2500 | 5.0 (32) THINBAND-Post Terminals Only 1.10 (2.4) | Stock | STB8J3A14 -

CONTINUED '

Watt density is above Watlow recommendations at some common molding temperatures. 51
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Barrel Heaters

THINBAND Mica
Stock Product List

Watt

Density Terminals, Leads and
Watts | W/cm? (W/in2)| 2 pc. Special Features

Approx.
Net. Wit. Code Former
kg (Ibs) . No. Code No.

2159 (8%)| 762 (3)| 480 | 2500 | 50 (32)

[N

THINBAND-AIl LA Options, except A or L

1.10 (2.4)| Stock |STB8J3A15 -

2223 (8%)| 38.1 (1%) | 240 | 1200 | 4.7 (30)
38.1 (1%) | 480 | 1200 | 4.7 (30)
50.8 (2) | 240 | 1600 | 4.7 (30)
50.8 (2) | 480 | 1600 | 4.7 (30)

THINBAND-AII LA Options, except A or L
THINBAND-AII LA Options, except A or L
THINBAND-AIl LA Options, except A or L
THINBAND-AIl LA Options, except A or L

0.61 (1.3)| Stock |STBS8N1J10 -
0.61 (1.3)| Stock |STBS8N1J11 -
0.68 (1.5)| Stock |STB8N2A10 -
0.68 (1.5)| Stock |STBS8N2A11 -

76.2 (3) | 2401480 | 2000 | 4.2 (27)
762 (3)| 240 | 2000 | 3.9 (25)
762 (3)| 480 | 2000 | 3.9 (25)

Mica Band-Post (2 on 1)
THINBAND-AIl LA Options, except A or L
THINBAND-AIl LA Options, except A or L

1.22 (2.7)| Stock |B8N3AR1 -
1.22 (2.7)| Stock |STB8N3A1 -
1.22 (2.7)| Stock |STB8N3A2 -

2286 (9)| 381 (1%) | 240 | 1300 | 50 (32)
38.1 (1%) | 2401480 | 1500 | 6.2 (40)
38.1 (1%) | 240 | 1500 | 5.7 (37)
38.1 (1%) | 480 | 1500 | 5.7 (37)

THINBAND-AIl LA Options, except A or L
Mica Band-Post Terminals Only w/Strap

THINBAND-AIl LA Options, except A or L
THINBAND-AIl LA Options, except A or L

0.59 (1.3)| Stock |STB9A1J1 | BY9A1JP1
0.59 (1.3)| Stock |B9A1JP3 -
0.59 (1.3)| Stock |STB9A1J2 | B9A1JP2
0.59 (1.3)| Stock |STB9A1J3 -

50.8 (2) | 240 | 1800 | 5.1 (33)
50.8 (2) | 480 | 1800 | 5.1 (33)
76.2 (3)| 240 | 2500 | 4.7 (30)
76.2 (3)| 480 | 2500 | 4.7 (30)

THINBAND-AIl LA Options, except A or L
THINBAND-AII LA Options, except A or L
THINBAND-Post Terminals Only

THINBAND-AIl LA Options, except A or L

0.68 (1.5)| Stock |STB9A2A1 | B9A2APL
0.68 (1.5)| Stock |STB9IA2A20 -
1.18 (2.6)| Stock |STBYA3A18 -
1.18 (2.6)| Stock |STBYA3A19 -

2443 (9%)| 50.8 (2)| 240 | 1800 | 5.0 (32)
76.2 (3) | 2401480 | 2000 | 3.7 (24)
762 (3)| 240 | 2000 | 3.6 (23)
762 (3)| 480 | 2000 | 3.6 (23)

THINBAND-AIl LA Options, except A or L
Mica Band-Post (2 on 1)

THINBAND-AIl LA Options, except A or L
THINBAND-AIl LA Options, except A or L

0.77 (1.7)| Stock |STB9J2A1 | B9J2AP1
1.27 (2.8)| Stock |B9J3AR1 -
1.27 (2.8)| Stock |STB9J3A1 -
1.27 (2.8)| Stock |STB9J3A2 -

2445 (9%)| 76.2 (3) |240/480 | 3000 37)
762 (3)| 480 | 3000 | 53 (34)

Mica Band-Post Terminals Only w/Strap
THINBAND-AIl LA Options, except A or L

1.22 (2.7)| Stock |B9L3AP2 -
1.27 (2.8)| Stock |STBIL3A4 -

2477 (9%)| 50.8 (2)| 240 | 2000 | 53 (34)

THINBAND-AIl LA Options, except A or L

0.86 (1.9)| Stock |STBI9N2A1 | BON2AP1

254.0 (10)| 38.1 (1%)| 240 | 1400 | 48 (31)

THINBAND-AIl LA Options, except A or L

0.68 (1.5)| Stock |STB10A1J1 | B10A1JP1

260.4 (10%)|101.6 (4) |240/480 | 3000 | 3.9 (25)

Mica Band-Post Terminals Only w/Strap

1.77 (3.9)| Stock |B10E4AP1 -

279.4 (11)] 381 (1%) | 240 | 1600 | 50 (32)
50.8 (2) | 240 | 2000 | 4.6 (30)

THINBAND-AII LA Options, except A or L
THINBAND-AIl LA Options, except A or L

0.77 (1.7)| Stock |STB11A1J1 | B11A1JP1
0.95 (2.1)| Stock |STB11A2A1| B11A2AP1

3048 (12)| 50.8 (2) |240/480| 2300 | 5.1 (33)

N[k RPN R[R[RP NP P NMRRPR PR RPRRPRERNRRERNRERR PR

Mica Band-Post Terminals Only w/Strap

1.04 (2.3)| Stock |B12A2AP2 -

Watt density is above Watlow recommendations at some common molding temperatures.

How to Order o

To order stock THINBAND or
standard mica barrel, specify:

* Watlow code number
e Termination type(s)
e Lead lengths

e Quantity -
Note:

e Post terminals are provided
unless otherwise specified.

e On Types A, L and K, 305 mm
(12 in.) in lead length will be sup-
plied unless otherwise specified.
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On Types E, C, F and H, 356 mm
(14 in.) in lead length will be sup-
plied unless otherwise specified.

On Types A, E, C, F and H, leads
will be 51 mm (2 in.) longer than
the protective covering unless
otherwise specified.

All LA termination options will
be 180 degrees from the gap
unless otherwise specified.

Stock LA termination options
can only be supplied with LA
termination 180 degrees from
the gap.

e For THINBAND heaters higher
than 8.5 amps, consult Watlow.

Availability
e Stock: Same day shipment

e Made-to-Order: If our stock units
do not meet your application
needs, Watlow can manufacture to
your special requirements. Please
consult your sales engineer or
authorized distributor for price and
delivery of made-to-order items.




Barrel Heaters

OEM Cross Reference
For Barrel Heaters

Cincinnati Milacron

Cincinnati
Milacron Watlow
Code No. Code No. in. . Termination

326330 MES5A1JP10 5 1% 240/480 580 Post

326331 ME6J1JP6 6% 1% 240/480 1000 Post

326332 ME7J1JP5 7% 1% 240/480 900 Post

326333 MEBA1JP8 8 1% 240/480 1000 Post

326335 ME10A1JP1 10 1% 240/480 1200 Post 5
326336 ME11A1JP2 11 1% 240/480 1480 Post '(-_D
3263382 ME8A1JP9 8 1% 240/480 800 Post g’ 2
326340 ME9A1JP9 9 1% 240/480 1100 Post i g
326341 ME9J1JP6 9% 1% 240/480 1000 Post % =
326342 ME13A1JP4 13 1% 240/480 1400 Post % o
326344 ME14J1JP2 14 % 1% 240/480 1480 Post @ §
326346 ME5A1JP11 5 1% 240/480 770 Post ‘3
326347 ME7A1JP6 7 1% 240/480 1000 Post

39019932 B1J4AX2 1% 4 120 500 51 in. dual SS braided leads

3953682 ME5J1JP6 5% 1% 240/480 600 Post

3961105 ME12A1JP1 12 1% 240/480 1480 Post

3994402 B5R5EX1 5% 5% 240/480 2350 Post

3994523 B7J7EX2 7% Th 240/480 5000 Post

5021019 B9H2AX1 9 %s 2 240/480 1700 Post

5021021 B8B4AX1 8 % 4 240/480 2100 Post

50210222 B8B9EX1 8 % 9% 240/480 4900 Post

5021232 B11P2AX1 11 % 2 240/480 2200 Post

5021233 B11P3JX1 11 % 3% 240/480 3900 Post

5021234 B8H3JX1 8 7s 3% 240/480 2800 Post

50214282 B4S2GX2 4 %s 2% 240/480 1200 Post

5022010 B6J5JX2 6% 5% 240/480 3000 Post

5022015 B5J4JX1 5% 4% 240/480 1700 Post

5024377 B10H2AX1 10 %e 2 240/480 2000 Post

5024378 B10H3JX1 10 %e 3% 240/480 3300 Post

5024379 B8H5JX1 8 7s 5% 240/480 3800 Post

5025500 B5J4JX2 5% 4% 240/480 2500 Post

50274652 B13A2JX6 13 2% 240/480 3000 Post

5027466 B13A4NX1 13 4% 240/480 5000 Post

5033192 ME13A2JP1 13 2% 240/480 3000 Post

5033194 ME9H4AP1 9 %s 4 240/480 4000 Post

5034485 ME9H3AP2 9 %s 3 240/480 2400 Post

5034486 ME9QH2AP2 9 %s 2 240/480 1600 Post

5034487 ME8B3AP1 8 Y 3 240/480 2000 Post

5035117 ME8B4AP1 8 %s 4 240/480 2650 Post

5035761 ME11A4AP1 11 4 230/460 3500 Post

CONTINUED '

Available in limited quantities. Contact the factory for delivery information.
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Barrel Heaters

OEM Cross Reference
For Barrel Heaters

Cincinnati Milacron

Cincinnati
Milacron
Code No.

Watlow
Code No.

Termination

5038858
5039028
5039197
5039239
50392472

MESR5AP3
ME8H5AP1
MEGJ5AP1
ME7J3AP2
MESH3AP3

w w o1 o’

240/480
240/480
240/480
240/480
240/480

2350
3250
3000
2325
2300

Post
Post
Post
Post
Post

HPM/New Britain

HPM/

New Britain
Code No.

Watlow
Code No.

\Volts

Termination

146-503 B2EORA1C 2% % 120 215 60 in. dual SS braided leads

155-1187 B4S2AH1A 4 e 2 240/480 800 18 in. flexible hose and leads
155-1188 B4S3AH2B 4 e 3 240/480 1200 20 in. flexible hose and leads
155-730 B4R5AH1A 4% 240/480 1520 36 in. flexible hose and leads
155-731 B4R10AH1B 4% 10 240/480 2250 44 in. flexible hose and leads
155-732 B4RASH1A 4% 4 % 240/480 1100 48 in. flexible hose and leads
220-1532 B6N2EH1A 6 % 2% 240/480 1200 48 in. flexible hose and leads
300-1512 B8E3AH1A 87 3 240/480 1950 49 in. flexible hose and leads
300-1513 B8ESNH5A 87 5% 240/480 3750 49 in. flexible hose and leads
300-1514 B5SE2AH2A 5% 2 240/480 850 49 in. flexible hose and leads
375-0042 B6N4NH1A 6 % 4% 240/480 2500 48 in. flexible hose and leads
C2-008-490A B4S4AH1B 4 e 4 240/480 1500 48 in. flexible hose and leads
C2-008-491A B4S3AH2 4 % 3 240/480 1200 48 in. flexible hose and leads
C63-3142 B4E2NH1B 4% 2% 240/480 950 43 in. flexible hose and leads
EA2005730 B1AINA1A 1 1% 120 230 60 in. dual SS braided leads

CONTINUED

Available in limited quantities. Contact the factory for delivery information.
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Barrel Heaters

OEM Cross Reference
For Barrel Heaters

HPM/New Britain

HPM/

New Britain
Code No.

Watlow

Code No.

Termination

EA2201532 B6N2EH1A 6 % 2% 240/480 1200 48 in. flexible hose and leads
EA2201600 B3N1JH1A 3% 1% 480 400 48 in. flexible hose and leads
EA3001512 B8E3AH1A 8% 3 240/480 1950 49 in. flexible hose and leads
EA3001513 B8ESNH5A 8% 5% 240/480 3750 49 in. flexible hose and leads
EA3001514 B5SE2AH2A 5% 2 240/480 850 49 in. flexible hose and leads
EA3750042 BEN4NH1A 6 % 4% 240/480 2500 48 in. flexible hose and leads
EC1460403 B2EORA1C 2% % 120 215 60 in. dual SS braided leads
EC1463096 BA4E2NH2A 4% 2% 240/480 950 36 in. flexible hose and leads
EC1550732 B4R4SH1A 4% 4 e 240/480 1100 48 in. flexible hose and leads
EC2008490 B4S4AH1H 4 % 4 240/480 1500 82 in. leads/72 in. flexible hose
EC2008491A2 B4S3AH2G 4 % 3 240/480 1200 82 in. leads/72 in. flexible hose

Available in limited quantities. Contact the factory for delivery information.

Mitsubishi
Mitsubishi Watlow
Code No. Code No. Termination
US207060T STB5J5A8-T 5% 5 240 1900 Post
US207060W STB6A5J3-T 6 5% 240 2400 Post
US207099C STB2C1A7-XX7 2% 1 220 250 74 in. dual SS braided leads
US207101M STB5A5J1-T 5 5% 240 2000 Post
US207159R STB5A2G1-T 5 2% 240 950 Post
Natco
Natco Watlow
Code No. Code No. Termination
CR12202-1 B7B3JP1 7 % 3% 240/480 1200 Post
CR12202-2 B7B3JP2 7 s 3% 240/480 1650 Post
CR12202-5 B6F3AP1 6 % 3 240/480 1250 Post
CR12202-10 B12J4AP1 12 % 4 240/480 3000 Post
CR12202-11 B12J3JP2 12 % 3% 240/480 3000 Post
CR12202-13 BIL3AP2 9% 3 240/480 2000 Post
CR12202-16 B8E4AP1 8% 4 240/480 3000 Post
CR12202-18 B10E4AP1 10 % 4 240/480 3000 Post
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Barrel Heaters

OEM Cross Reference

For Barrel Heaters

Nisse

Nissei
Code No.

Watlow
Code No.

Termination

8H1601107-51 BO6F04FE-268 6 %o 4 % 230/460 1800 60 in. single SS braided leads
8H0300451-04 BO1DO01NB-276 1% 1% 220 170 36 in. single SS braided leads
8H0500501-02 BO1SO01SE-275 1 %s 1 % 220 320 84 in. single SS braided leads
8H1000701-51 B03S02NE-273 3 e 2% 220 720 96 in. single SS braided leads
8H1061807-51 B04C0O7BE-271 4% 7 %e 230/460 2000 36 in. single SS braided leads
8H1200687-53 B04N02ME-270 4% 2 Y 230/460 900 48 in. single SS braided leads

Reed

Reed
Code No.

Watlow
Code No.

Termination

RC-159088-C B1IN2AG2 1% 2 240 300 144 in. fiberglass leads
RC-159088-D BIN2AG1 1% 2 480 300 144 in. fiberglass leads
RC-159089-L B7J3AG2 7% 3 480 1400 144 in. fiberglass leads
RD-128613 B6A3AR1 6 3 230/460 1400 Post
RD-129890 B4R2AR1 4% 2 240/480 760 Post
RD-132322 B7A3AR1 7 3 230/460 1650 Post
RD-158900-B B5A3AX1 5 3 240/480 1200 Post
RD-159337-B B6J2JX1 6 7% 2% 240/480 1200 Post
ZE-600475-FD B4N3AX1 4% 3 240/480 1100 Post
ZE-600600-FF B6A3AX9 6 3 240/480 1400 Post
ZE-600700-FG B7A3AX1C 7 3 240/480 1650 Post
ZE-600800-FJ BBA3AX6 8 3 240/480 1900 Post
ZE-600875-FK=2 B8N3AX6 87% 3 240/480 2000 Post

Available in limited quantities. Contact the factory for delivery information.
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Barrel Heaters

OEM Cross Reference
For Barrel Heaters

Toshiba
Toshiba Watlow
Code No. Code No. Termination
316M3602 B04F04PX-291 4 % 4 s 240/480 1830 Post
333M0003 B06F04JR-289 6 %o 4% 480 2430 Post
333M0005 B12D03GR-287 12 %6 3% 240/480 3500 Post
333M0008 B06J03CR-286 6% 3% 480 1740 Post
333M0012= BO6R0O4CR-284 6% 4% 240/480 2420 Post
333M3903 BO6F04JR-289 6 % 4% 480 2430 Post
333M3905 B12D03GR-287 12 %o 3% 240/480 3500 Post
333M3908 B06J03CR-286 6% 3% 480 1740 Post
333M3912 BO6R0O4CR-284 6% 4% 240/480 2420 Post
333M4001 B08H02GP-283 8 7 2% 480 1700 Post
333M4002# B0O8MO2KP-282 8 s 2 Yo 240/480 1900 Post
333M4105= B04C02NC-279 4% 2% 220 160 20 in. single SS braided leads
3382G6015 B2D1GC1 2 % 1% 240 300 67 in. single SS braided leads
3383G017 B3J3SP1 3% 3 %s 240 1180 Post
3383G057 B4F4AP1 4 %s 4 240 1500 Post
3383G058 B4F3CP1 4 %s 3% 240 1160 Post
3383G0812 B4M5NP1 4 s 5% 240 2300 Post
3383G1207= B6F5MP1 6 % 5 s 240 3000 Post
3383G129 B6F6EP1 6 %o 6 % 240 3380 Post
347L50 B3K3GP3 3% 3% 240 955 Post
348L7102 B1JINC1 1% 1% 240 320 39 in. single SS braided leads
348L7103 B3C1GC1 3% 1% 240 530 39 in. single SS braided leads
382G5107= B1D1DC1 1% 1% 240 170 78 in. single SS braided leads
382G5603=2 B1S1AC2 1 % 1 240 200 48 in. single SS braided leads
382G6008= B2C1AC5 2% 1 240 215 67 in. single SS braided leads
382G6009 B2C1AC5B 2% 1 240 215 55 in. single SS braided leads
382G6102 B2F1INC1 2 % 1% 240 500 86 in. single SS braided leads
382G6904 B2G1GC1 2% 1% 240 240 19 in. single SS braided leads
383G0101 B3J3FP1 3% 3%s 240 910 Post
383G0502 B4F3JP1 4 %s 3% 240 1210 Post
383G0802 STB4AM4L1-T 4 s 4% 240 1760 Post
383G1101 B6F2GR1 6 s 2% 480 1100 Post
383G1102= B6F2GR2 6 s 2% 240 1100 Post
383G1105 B6F3JR1 6 7o 3% 240 1600 Post
383G1203 B6F6AP1 6 7o 6 240 3000 Post
383G1211 B6F7FP1 6 7o 7 %o 240 3900 Post
383G4505 B6J4FR1 6% 4 %s 240 2400 Post
383G4510=2 B11A8BR1 11 8 e 240/240 6700 Post
383G4512 B10A6RR1 10 6% 240/480 5500 Post
383G4515 B8ESMR2 87 5 Y 240 4720 Post

CONTINUED '

Available in limited quantities. Contact the factory for delivery information.
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Barrel Heaters

OEM Cross Reference
For Barrel Heaters

Toshiba

Toshiba Watlow

Code No. Code No. Termination
383G452 B6R3KR1 6 % 3 %s 240/240 2100 Post
383G4601 B8H2GP1 8 7s 2% 240 1700 Post
383G4601 B08H02GP-283 8 7 2% 480 1700 Post
383G4602 B8M2KP1 8 s 2 % 480 1900 Post
383G4602 BO8MO02KP-282 8 s 2 % 240/480 1900 Post
383G4603 B10E2SP2 10 % 2 e 240 2600 Post
383G4604 B12D3FP1 12 %s 3 %s 240 3500 Post
383G4605 B14D4FP1 14 %s 4 %s 240/240 5200 Post
383G4606 B12P3SP2 12 %s 3 He 240 4300 Post
383G4701 STB4F1K1-CX2 4 %e 1% 240 401 20 in. single SS braided leads
39742592 B9A2JX2 9 2% 240/480 1785 Post, dual voltage
44H21132W B1GONA1L 1% % 240 85 40 in. dual SS braided leads
97680614 B3J2NP1 3% 2% 240 940 Post
9768371W= B5R6AP1 5% 6 240 2810 Post
98821109 B2A1AA10 2 1 240 180 47 in. dual SS braided leads
9882114W B2D1AA2 2 %s 1 240 200 78 in. dual SS braided leads

Available in limited quantities. Contact the factory for delivery information.

58




Barrel Heaters

Problem Solvers

Watlow Solutions To Common

Barrel Heater Problems

Torgque Details for Barrel
Heater Screws

If barrel heater clamp screws are

MI, THINBAND and Mica Clamp Torque Chart

Nickel

Plated, Dry
Standard

Nickel
Plated, Anti-
Seize

Black
Oxide, Dry

Black Oxide
Anti-Seize

snapping off during maintenance, Clamp Screw Size Torque (in.-Ib) | Torque (in.-Ib) | Torque (in.-Ib) | Torque (in.-Ib)
screws are being tightened beyond UNC #6-32 30 20 20 15
their limits. Please reference chart UNC #8-32 40 30 25 20
to the right for installation UNC #10-24 55 35 35 30
information. UNC 1/4-20 80 55 50 45
UNC 1/4-20 w/springs 40 40 N/A N/A
M6-1 80 55 50 45
M5-0.8 60 40 35 35
Problem Heater Solution

Heaters glow red on startup

before reaching barrel set point.

1. Wiring Considerations:

e If heaters are dual voltage, check wiring to ensure that heater halves
are wired in series for higher voltage installation.

e Check incoming voltage for over voltage condition.

2. Installation Considerations:

« Since most heaters transfer heat through conduction, it is essential that

heaters fit tightly to the machine barrel. Check installation instructions to

ensure that heaters are clamped to torque values indicated. See M,

THINBAND and Mica Clamp Torque Chart above:

< Ensure that dirt and grit are removed prior to installation. Any foreign
matter under the heater will interfere with proper heat conduction.

3. Thermal Considerations:
< Review application and clamping graphs to ensure heater watt density

is not excessive.

e Examine machine to evaluate thermal mass in a particular zone. High
thermal mass can conduct heat away from zone being heated, driving
up heater temperature as heater expands away from barrel.
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Barrel Heaters

Problem Solvers

Watlow Solutions To Common
Barrel Heater Problems

Problem Heater Solution

Lead wires burn out prematurely. e« Ensure that lead wires have adequate insulation ratings for the tempera-
ture of the application. GGS leads are rated for 250°C (482°F) while MGT
leads are rated at 450°C (232°F).

< If thermal insulation is used, make sure to exit the leads away from the
thermal insulation as close to the heater as possible.

< If leads are touching the backside of heater, make sure there is adequate
space for air circulation between the heater surface and lead wire.

* Heater leads can self-heat and should be derated if amperage is at the
limit of the lead wire and there is significant bundling in an enclosed
channel. Check the derating table below.

Wire Ampacity Derating Based on
Ambient Temperature

Wire Insulation Rating

Ambient Ambient
Temp °C Temp. °F

41-50 1.00 1.00 106-122
51-60 1.00 1.00 124-140
61-70 1.00 1.00 142-150
71-80 1.00 1.00 160-176
81-90 0.96 1.00 177-194
91-100 0.94 1.00 195-212
101-120 0.87 0.98 213-248
121-140 0.79 0.95 249-284
141-160 0.72 0.93 285-320
161-180 0.54 0.90 321-356
181-200 0.39 0.86 357-392
201-225 0.82 393-438
226-250 0.76 439-482
251-275 0.72 483-527
276-300 0.60 528-572
301-325 0.61 573-617
326-350 0.54 618-662
351-375 0.46 663-707
376-400 0.38 708-752
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Barrel Heaters

Problem Solvers

Watlow Solutions To Common
Barrel Heater Problems

Problem

Heater Solution

Machine has GFI protection and
trips on machine startup.

Many mineral insulated barrel heaters can pick up moisture if they are not
treated with a moisture retardant. This moisture will easily be driven out of an
unsealed heater as it heats without causing damage. Check the machine GFlI
to see if it is adjustable to a higher but safe current leakage value setting to
override until heaters dry out. This usually takes no more than a few minutes.

If you know ahead of time that insulation resistance is low and nuisance GFI
tripping can occur, heaters may be baked or dried at 121°C (250°F) for two
to three hours.

When GFls are known to be required in advance, specify the Watlow Euro
Norm or moisture resistant option at no additional cost. Note that Euro Norm
construction refers to specifications required to pass the European standard
EN-60204.

Controllability of plastics
process. Processing temperature
set point continually over shoots
causing poor product quality.
Part or all of this problem may be
traced to heaters used in the
process.

First, examine the type of barrel heating present and if the machine has
insulation applied directly over the heaters to reduce heat loss from the
machine. The following points influence temperature control and should be
considered in barrel heating.

e Heavy ceramic knuckle heaters with excessive insulation can lead to
temperature control difficulties in some applications. As the barrel becomes
more insulated, the control thermocouple can be satisfied by the shearing
action of the screw which will generate sufficient British Thermal Units
(BTUs) to melt the plastic resin. In some cases, there is no ability to cool
the process as there typically is in extruder applications and the tempera-
ture of the process can over shoot.

 When temperature over shoot is present, consider replacing the ceramic
knuckle heater with a thermally efficient MI barrel. The MI has extremely
good heat transfer characteristics and responds quickly to make up heat
requirements.

e Consider eliminating insulation that is directly on the heat source. As an
alternate approach, install insulation inside the machine cover if space
permits. This will maintain heat without applying insulation directly on the
heater bands. If desired, a cover can be made in multiple sections which
can be vented if over shoot occurs.
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Barrel Heaters

Case History

DJ/Nypro Energy Assessment

Problem:

DJ/Nypro, a Louisville, Kentucky
injection molder, needed to increase
energy savings and reduce opera-
tional costs during production. The
company used a 750-ton Toshiba
injection molding machine and was
seeking a more efficient heating
solution than their current mica band
heaters.

Solution:

Watlow’s MI Band heaters provide
exceptional heat transfer, high watt
densities and prolonged heater life.
To prove their efficiency, Watlow
performed an energy assessment of
the MI band heaters in comparison
to DJ/Nypro’s mica heaters. Both
heaters received resistance tests to
insure that they had the same volts
and watts. For simplicity, calcula-
tions were based on a 24-hour-a-
day, 7-day-a-week operation with an
electricity cost of $0.0404 per kilo-
watt hour.

Testing:

Testing started with the mica bands
already in place on the injection
molding machine. Ten were installed
on the barrel and three more were
on the transition, not including the
nozzle bands. The goal was to first
analyze start-up time and tempera-
ture rise and then analyze energy
usage during a normal run. Since
the mold- an automobile sunroof-
was new for the plant- figures were
not established on the quantity of
sunroofs produced in a normal run.

The thermocouples and controllers
that were already installed on the
barrel for barrel temperature moni-
toring were used in the testing pro-
cedures. A surface temperature
probe measured the outside surface
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temperature of the mica and Mi
Bands. A power analyzer was used
for voltage and consumption mea-
surements. The analyzer was con-
nected to the main power leads
supplied to the Toshiba injection
molding machine. The power ana-
lyzer continuously reads the input
voltage and current and computes
power factor and actual power used
in a given time.

The power connections consisted

of voltage taps on all three-phases
plus a leakage indication on the
center leg and a true ground deter-
mination from the plant ground.
Portable coil transformers were used
to determine current usage.

The first day of testing included
running the part with an 80-second
cycle time running at a barrel tem-
perature of 280°C (540°F).

Results:

The test results showed 12.26
percent yearly energy savings with
the use of Watlow’s MI Band heaters
over mica bands. Using this rate to
calculate electricity usage (savings
based on a 24-hour-a-day, seven-
day-a-week, 52-weeks-per-year
usage) the annual savings would be
$4,024.68 at $0.0404 per kilowatt
hour. Considering the cost of a new
set of heaters, payback would be
achieved in less than seven and a
half months.

While the electrical savings are very
significant, there are also very real
long-term savings from downtime
due to faulty heaters. DJ/Nypro also
realized benefits from the simplified
set up of the MI Band heaters that
resulted in reduced down time.

Annual Machine Power Consumption

$33,000

$32,784.46

$32,000
$31,000
$30,000
$29,000
$28,000

$27,000

$26,000

Mica Band

$3.7258 Mica cost/hr X 24 hrs/day X 7 days/wk X 52 wks/yr
= $32,784.46 Mica Band Annual Electric Cost

$3.2921 MI cost/hr X 24 hrs/day X 7 days/wk X 52 wks/yr
= $28,759.78 Ml Band Annual Electric Cost

Watlow's Ml Band heaters saved DJ/Nypro
$4,024.68 per year in power consumption.



Barrel Heaters

Case History

Bolt Heaters Help Attach
Platens to Injection Molding
Machine

Problem:

An original equipment manufacturer
needed to heat the bolts used to
hold platens in their injection mold-
ing machines. To effect proper ten-
sion, the 182 cm by 7.6 cm (6-foot
by 3-in.) bolt and nuts needed to be
quite tight.

Solution:

The manufacturer packaged Watlow
FIREROD® bolt heaters with each
injection molding machine. Correct
torque was achieved by sliding the
heaters through the middle of the
bolts and heating them to 95°C
(200°F). This elongated the bolts by
as much as 12.5 mm (0.5 in.). When
the nuts were turned tight and the
heaters were removed, the bolts
cooled and shrank, tightening even
further.

Customers now benefit during initial
set up as well as reassembly when
the molds are changed out at the
completion of production runs. The
OEM credits the Watlow FIREROD
bolt heaters with the increase in
equipment sales.
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts Watts W/cm2 (W/in2) kg (Ibs) Availability Code No.
120 55 15

10 (%) | 254 @) (95) 0.014  (0.03) Stock G1A71
25.4 ) 120 100 172 (26) 0.014  (0.03) Stock G1A29 a
25.4 @) 120 150 40 (259) 0.014  (0.03) Stock G1A38a
25.4 (1) 240 200 53 (344) 0.014  (0.03) Stock G1A83
318 1v) 120 100 18 (115) 0.014  (0.03) Stock G1E91
31.8 (1) 120 125 22 (144) 0.014  (0.03) Stock G1E74
31.8 (1) 120 150 27 172) 0.014  (0.03) Stock G1E92 2
31.8 (1) 240 150 27 172) 0.014  (0.03) Stock G1E93
31.8 (1) 120 200 35 (230) 0.014  (0.03) Stock G1E94
31.8 (1Y) 240 200 36 (230) 0.014  (0.03) Stock G1E95
31.8 (1) 120 400 66 (426) 0.014  (0.03) Stock G1E99 =
33.3 (1 %) 120 100 16 (104) 0.014  (0.03) Stock G1F13 =y
33.3 (1 %) 240 100 16 (104) 0.014  (0.03) Stock G1F15 590
33.3 (1 %) 120 150 25 (160) 0.014  (0.03) Stock G1F17 ? o
34.9 (1 %) 240 160 23 (151) 0.014  (0.03) Stock G1G23 z3
36.5 (1 ) 120 100 15 (94) 0.014  (0.03) Stock G1H6 NZ
38.1 1) 120 50 7 (43) 0.014  (0.03) Stock G1J25 2 =
38.1 (1) 120 75 10 (65) 0.014  (0.03) Stock G170 T
38.1 (1) 120 80 11 (68) 0.014  (0.03) Stock G1J66 3
38.1 1) 120 100 13 (86) 0.014  (0.03) Stock G1J59 @
38.1 (1) 240 100 13 (86) 0.014  (0.03) Stock G1J110
38.1 (1) 240 125 16 (106) 0.014  (0.03) Stock G1J182
38.1 1) 120 150 20 (129) 0.014  (0.03) Stock G131
38.1 (1) 240 150 20 (129) 0.014  (0.03) Stock G1J39 2
38.1 (1) 120 200 27 173) 0.014  (0.03) Stock G1J85
38.1 1) 240 200 27 173) 0.014  (0.03) Stock G1J73
38.1 (1) 120 250 33 (216) 0.014  (0.03) Stock G1J86
38.1 1) 240 250 33 (216) 0.014  (0.03) Stock G1J54
445 1%) 120 125 13 (86) 0.023  (0.05) Stock G1N45
445 (1 %) 120 175 19 (122) 0.023  (0.05) Stock G1N46
445 (1 %) 120 250 27 172) 0.023  (0.05) Stock G1N43
445 (1 %) 240 250 27 (172) 0.023  (0.05) Stock GIN32
46 ER) 240 150 15 (98) 0.023  (0.05) Stock G1P14
46 (1 %) 120 200 20 (129) 0.023  (0.05) Stock G1P15
46 (1 %) 240 250 25 (161) 0.023  (0.05) Stock G1P11
476 (1 7%) 120 250 24 (152) 0.023  (0.05) Stock G1R14
50.8 ®) 120 50 5 (29) 0.027  (0.06) Stock G2A53
50.8 ) 120 75 7 (42) 0.027  (0.06) Stock G2A192
50.8 ) 120 100 9 (57) 0.027  (0.06) Stock G2A84
50.8 ) 240 100 9 (57) 0.027  (0.06) Stock G2AT76
50.8 ) 120 150 13 (86) 0.027  (0.06) Stock G2A56 2
50.8 ®) 240 150 13 (86) 0.027  (0.06) Stock G2A8la
50.8 0) 120 200 18 (115) 0.027  (0.06) Stock G2A127
50.8 ) 240 200 18 (115) 0.027  (0.06) Stock G2A37
50.8 ) 120 250 22 (144) 0.027  (0.06) Stock G2A47
50.8 ) 240 250 22 (144) 0.027  (0.06) Stock G2AT73
50.8 ) 120 300 27 172) 0.027  (0.06) Stock G2A139
50.8 ®) 240 300 27 172) 0.027  (0.06) Stock G2A98 a
50.8 0) 120 400 36 (230) 0.027  (0.06) Stock G2A153
50.8 ) 240 400 36 (230) 0.027  (0.06) Stock G2A146
50.8 ) 120 500 44 (282) 0.027  (0.06) Stock G2A95

CONTINUED '

a Ml leads available from stock. Add “Z” after Code No. to order. ex: G1J39Z
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts Watts W/cm?2 (W/in2) kg (Ibs) Availability Code No.
240 500 44

10 (% | 508 ) (282) 0.027  (0.06) Stock G2A97
54 (2 %) 240 200 16 (106) 0.027  (0.06) Stock G2C13
57.2 27) 120 75 6 (37) 0.032  (0.07) Stock G2ES88
57.2 () 120 125 10 (62) 0.032  (0.07) Stock G2E89
57.2 () 240 125 10 (62) 0.032  (0.07) Stock G2E138
57.2 (2v) 240 150 11 (73) 0.032  (0.07) Stock G2E68
57.2 (2 ) 120 175 13 (86) 0.032  (0.07)) Stock G2E90
57.2 (27) 120 250 19 (123) 0.032  (0.07) Stock G2E2
57.2 (2v) 240 250 19 (123) 0.032  (0.07) Stock G2E78
57.2 () 120 300 23 (148) 0.032  (0.07) Stock G2E108
57.2 (2v) 240 300 23 (148) 0.032  (0.07) Stock G2E12
57.2 () 120 350 27 (173) 0.032  (0.07) Stock G2E91
57.2 (2v) 240 350 27 (173) 0.032  (0.07) Stock G2E75
63.5 (2) 120 200 13 (87) 0.032  (0.07) Stock G2J110
63.5 2%) 240 200 13 (87) 0.032  (0.07) Stock G2J81
63.5 (2%) 120 250 17 (108) 0.032  (0.07) Stock G246
63.5 (2%) 240 250 17 (108) 0.032  (0.07) Stock G2J80
63.5 (2 %) 120 300 20 (130) 0.032  (0.07) Stock G2J118
63.5 2) 240 300 20 (130) 0.032  (0.07) Stock G2J119
63.5 (2%) 120 400 27 (174) 0.032  (0.07) Stock G226
63.5 2%) 240 400 27 (174) 0.032  (0.07) Stock G2J146
63.5 (2%) 120 500 33 (216) 0.032  (0.07) Stock G2J109
63.5 (2%) 240 500 33 (216) 0.032  (0.07) Stock G2J52
714 (2 Vo) 120 60 3 (22) 0.036  (0.08) Stock G2P9
714 (2 %) 120 250 14 (92) 0.036  (0.08) Stock G2P3
714 (2 %) 240 300 17 (110) 0.036  (0.08) Stock G2P5
76.2 ®3) 120 100 5 (34) 0.036  (0.08) Stock G3A55
76.2 3) 240 100 5 (34) 0.036  (0.08) Stock G3A137
76.2 3) 120 150 8 (52) 0.036  (0.08) Stock G3A121
76.2 ®3) 120 200 11 (69) 0.036  (0.08) Stock G3A61
76.2 ®3) 240 200 11 (69) 0.036  (0.08) Stock G3A39 @
76.2 ®3) 120 250 13 (86) 0.036  (0.08) Stock G3A52
76.2 ®3) 240 250 13 (86) 0.036  (0.08) Stock G3A54
76.2 3) 120 300 16 (104) 0.036  (0.08) Stock G3A73 2
76.2 3) 240 300 16 (104) 0.036  (0.08) Stock G3A92
76.2 3) 120 400 21 (138) 0.036  (0.08) Stock G3A44
76.2 ®3) 240 400 21 (138) 0.036  (0.08) Stock G3A65
76.2 ®3) 120 500 27 (173) 0.036  (0.08) Stock G3A119 2
76.2 ®3) 240 500 27 (173) 0.036  (0.08) Stock G3A120
76.2 3) 240 600 208 (32) 0.036  (0.08) Stock G3A133
84.2 (3 %) 120 500 24 (152) 0.036  (0.08) Stock G3F24
88.9 (3%) 120 250 11 (72) 0.041  (0.09) Stock G377
88.9 (3%) 240 250 11 (72) 0.041  (0.09) Stock G3J65
88.9 (3%) 120 300 13 (87) 0.041  (0.09) Stock G3J87
88.9 (3%) 240 300 13 (87) 0.041  (0.09) Stock G3J68
88.9 (3%) 120 500 22 (144) 0.041  (0.09) Stock G3J22
88.9 (3%) 240 500 22 (144) 0.041  (0.09) Stock G3J63
96.8 (3 o) 120 150 6 (38) 0.041  (0.09) Stock G3P8
96.8 (3 %) 240 500 20 (128) 0.041  (0.09) Stock G3P3
1016 (4 120 125 5 (31) 0.041  (0.09) Stock G4A54
1016 (4 240 125 5 (31) 0.041  (0.09) Stock G4A163

CONTINUED '

a Ml leads available from stock. Add “Z” after Code No. to order.
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts Watts W/cm?2 (W/in2) kg (Ibs) Availability Code No.
120 150 6

10 (% | 1016 (4 (37) 0.041  (0.09) Stock G4AT8
1016 (4) 120 175 7 (43) 0.041  (0.09) Stock G4A191
1016 (4) 120 250 10 (62) 0.041  (0.09) Stock G4A40
101.6  (4) 240 250 10 (62) 0.041  (0.09) Stock G4A87
1016  (4) 120 300 11 (74) 0.041  (0.09) Stock G4A94
1016 (4) 240 300 11 (74) 0.041  (0.09) Stock G4A95
1016 (4 120 400 15 (99) 0.041  (0.09) Stock G4A48
1016 (4) 240 400 15 (99) 0.041  (0.09) Stock G4A44
1016 (4) 240 450 17 (109) 0.041  (0.09) Stock G4AB4
101.6  (4) 120 500 19 (123) 0.041  (0.09) Stock G4A96
1016  (4) 240 500 19 (123) 0.041  (0.09) Stock G4A92 2 =
1016 (4) 120 550 21 (134) 0.041  (0.09) Stock G4A200 =y
108 (4 240 300 10 (67) 0.041  (0.09) Stock G4E25 590
108 (4 240 750 26 (167) 0.041  (0.09) Stock G4E15 ? o
1143  (4%) 120 300 10 (65) 0.045  (0.10) Stock G4J54 z3
1143 (4%) 240 300 10 (65) 0.045  (0.10) Stock G4J33 NZ
1143 (4%) 120 500 17 (108) 0.045  (0.10) Stock G4J55 2 =3
1143  (4%) 240 500 17 (108) 0.045  (0.10) Stock G4J37 T
1222 (4 %) 240 300 9 (59) 0.050  (0.11) Stock G4P11 3
1222 (4 %) 240 500 15 (98) 0.050  (0.11) Stock G4P3 @
127 (5) 120 150 4 (29) 0.050  (0.11) Stock G5A68
127 (5) 240 150 4 (29) 0.050  (0.11) Stock G5A56
127 (5) 120 300 9 (58) 0.050  (0.11) Stock G5A69
127 (5) 240 300 9 (58) 0.050  (0.11) Stock G5A70 2
127 (5) 120 500 15 (96) 0.050  (0.11) Stock G5A38
127 (5) 240 500 15 (96) 0.050  (0.11) Stock G5A71 =
127 (5) 240 750 22 (144) 0.050  (0.11) Stock G5A67
127 (5) 240 1000 301 (92) 0.050  (0.11) Stock G5A115
1334 (5Y) 240 200 7 (45) 0.054  (0.12) Stock G5E16
139.7  (5%) 240 600 161 (04) 0.054  (0.12) Stock G5J36
139.7  (5%) 240 1000 27 (173) 0.054  (0.12) Stock G5J45
1524 (6) 120 200 5 (31) 0.059  (0.13) Stock G6A80
1524 (6) 120 250 6 (39) 0.059  (0.13) Stock G6A40 2
1524  (6) 240 250 6 (39) 0.059  (0.13) Stock G6A92
1524  (6) 120 400 10 (63) 0.059  (0.13) Stock G6A81
1524  (6) 240 400 10 (63) 0.059  (0.13) Stock G6A82
1524 (6) 120 500 12 (79) 0.059  (0.13) Stock G6A125
1524 (6) 240 500 12 (79) 0.059  (0.13) Stock G6A59
1524 (6) 120 600 15 (94) 0.059  (0.13) Stock G6A56
1524  (6) 240 600 15 (94) 0.059  (0.13) Stock G6AS51
1524  (6) 240 750 18 (117) 0.059  (0.13) Stock G6A46
1524 (6) 240 1000 24 (157) 0.059  (0.13) Stock G6A83
165.1  (6%) 240 600 13 (86) 0.064  (0.14) Stock G6J23
165.1  (6%) 240 1000 22 (144) 0.064  (0.14) Stock G6J33
1778 (7) 120 250 5 (33) 0.064  (0.14) Stock G7A40
1778 (7) 240 250 5 (33) 0.064  (0.14) Stock G7A32
1778 (7) 240 500 10 (65) 0.064  (0.14) Stock G7A30
1778 (7) 120 600 12 (80) 0.064  (0.14) Stock G7A41
1778 (7) 240 600 12 (80) 0.064  (0.14) Stock G7A42 2
1778 (7) 240 1000 21 (133) 0.064  (0.14) Stock G7A43 =
1905 (7 %) 240 600 11 (74) 0.068  (0.15) Stock G7J27 @

CONTINUED '

a Ml leads available from stock. Add “Z” after Code No. to order.
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts Watts W/cm2 (W/in2) kg (Ibs) Availability Code No.
240

10 (%)| 1905  (7%) 1000 19 (124) 0.068  (0.15) Stock G7J28
1985 (7 ) 240 750 13 (87) 0.068  (0.15) Stock G7P5
2032  (8) 120 300 5 (34) 0.073  (0.16) Stock GBA54
2032 (8) 240 300 5 (34) 0.073  (0.16) Stock G8A47
2032 (8) 120 400 7 (45) 0.073  (0.16) Stock G8A109
2032  (8) 120 500 9 (58) 0.073  (0.16) Stock GB8A81
2032  (8) 240 500 9 (58) 0.073  (0.16) Stock GBA32
2032  (8) 120 600 11 (69) 0.073  (0.16) Stock GBAS53
2032  (8) 240 600 11 (69) 0.073  (0.16) Stock GBA37
2032 (8) 240 700 12 (79) 0.073  (0.16) Stock G8A98
2032  (8) 240 1000 18 (115) 0.073  (0.16) Stock G8A45 2
219 (8 %) 240 500 8 (52) 0.077  (0.17) Stock G8L3
2286  (9) 240 1000 16 (100) 0.082  (0.18) Stock G9A37
2413 (9%) 240 600 9 (57) 0.086  (0.19) Stock G9J20
2413 (9%) 240 1000 15 (96) 0.086  (0.19) Stock G9J12
254 (10) 120 400 6 (36) 0.086  (0.19) Stock G10A48
254 (10) 120 600 8 (54) 0.086  (0.19) Stock G10A35
254 (10) 240 600 8 (54) 0.086  (0.19) Stock G10A31 =
254 (10) 240 1000 14 (91) 0.086  (0.19) Stock G10A32
2747 (10 i) 240 375 5 (31) 0.091  (0.20) Stock G10P5
3048  (12) 120 400 5 (30) 0.100  (0.22) Stock G12A45
304.8 (12 120 600 7 (45) 0.100  (0.22) Stock G12A29
304.8 (12 240 600 7 (45) 0.100  (0.22) Stock G12A46
3048 (12) 240 1000 12 (75) 0.100  (0.22) Stock G12A47 &
3255 (12 %) 240 1000 11 (69) 0.104  (0.23) Stock G12P3

13 (%) 254 D) 120 50 10 (65) 0.027  (0.06) Stock J1A30
25.4 @) 120 150 30 (193) 0.027  (0.06) Stock J1A31
318 (1) 120 50 7 (43) 0.032  (0.07) Stock J1E50
318 (1) 120 125 17 (107) 0.032  (0.07) Stock J1E51
31.8 (1) 240 125 17 (107) 0.032  (0.07) Stock J1E58
31.8 (1) 240 200 27 172) 0.032  (0.07) Stock J1E52
31.8 (1) 240 250 33 (212) 0.032  (0.07) Stock J1ESS
38.1 (1) 120 50 3 (32) 0.036  (0.08) Stock J1347
38.1 (1%) 120 150 15 (97) 0.036  (0.08) Stock J1348
38.1 (1%) 240 150 15 (97) 0.036  (0.08) Stock J1J96
38.1 (1) 120 200 20 (128) 0.036  (0.08) Stock J1359
38.1 (1) 240 200 20 (128) 0.036  (0.08) Stock J1J38
50.8 B) 120 75 5 (32) 0.041  (0.09) Stock J2A80
50.8 @) 120 200 13 (86) 0.041  (0.09) Stock J2A49
50.8 ) 240 200 13 (86) 0.041  (0.09) Stock J2AT5
50.8 ) 120 250 17 (108) 0.041  (0.09) Stock J2A85
50.8 ®) 240 250 17 (108) 0.041  (0.09) Stock J2AT1 2
50.8 ®) 120 300 20 (128) 0.041  (0.09) Stock J2A95
50.8 ) 240 300 20 (128) 0.041  (0.09) Stock J2A96
50.8 ) 120 400 27 (171) 0.041  (0.09) Stock J2A81
50.8 ) 240 400 27 (171) 0.041  (0.09) Stock J2A82
57.2 () 120 75 4 (28) 0.045  (0.10) Stock J2ES6
57.2 2 120 125 7 (46) 0.045  (0.10) Stock J2E87
57.2 2 120 250 14 (92) 0.045  (0.10) Stock J2E56
57.2 2 240 250 14 (92) 0.045  (0.10) Stock J2E69
57.2 (2 120 400 22 (147) 0.045  (0.10) Stock J2E114
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts Watts W/cm2 (W/in2) kg (Ibs) Availability Code No.
13 (%) 240 400 22

%) | 57.2 2 (147) 0.045  (0.10) Stock J2E115
57.2 2 120 500 29 (184) 0.045  (0.10) Stock J2E64
57.2 @2 ) 240 500 29 (184) 0.045  (0.10) Stock J2E88
60.3 2%) 120 100 5 (34) 0.045  (0.10) Stock J2G35
60.3 2 %) 240 100 5 (34) 0.045  (0.10) Stock J2G28
60.3 2 %) 120 250 13 (86) 0.045  (0.10) Stock J2G34
60.3 @2 %) 240 250 13 (86) 0.045  (0.10) Stock J2G37
60.3 @2 %) 120 500 27 172) 0.045  (0.10) Stock J2G36
60.3 2 %) 240 500 27 (172) 0.045  (0.10) Stock J2G38
63.5 2) 120 100 5 (32) 0.050  (0.11) Stock J2J67
63.5 2%) 240 100 5 (32) 0.050  (0.11) Stock J2J57 =
63.5 @) 120 250 13 (81) 0.050  (0.11) Stock J2J68 =y
63.5 @) 240 250 13 (81) 0.050  (0.11) Stock J2J69 590
63.5 @2 ) 120 300 15 (96) 0.050  (0.11) Stock J2J109 ? o
63.5 @) 240 300 15 (96) 0.050  (0.11) Stock J2J110 z3
63.5 2% 120 400 20 (128) 0.050  (0.11) Stock J2J81 NZ
63.5 2%) 240 400 20 (128) 0.050  (0.11) Stock J2J82 2 =
63.5 @) 120 500 24 (161) 0.050  (0.11) Stock J2J66 T
63.5 @2 ) 240 500 24 (161) 0.050  (0.11) Stock J2J70 3
65.1 (2 %) 120 350 17 (108) 0.050  (0.11) Stock J2K6 @
65.1 (2 %) 240 300 14 (93) 0.050  (0.11) Stock J2K3
69.9 2%) 240 400 18 (115) 0.050  (0.11) Stock J2N43
69.9 (2%) 120 400 18 (115) 0.050  (0.11) Stock J2N45
76.2 3) 120 125 5 (32) 0.054  (0.12) Stock J3A108
76.2 ©) 240 125 5 (32) 0.054  (0.12) Stock J3A109
76.2 ©) 120 250 10 (64) 0.054  (0.12) Stock J3A107
76.2 ©) 240 250 10 (64) 0.054  (0.12) Stock J3A89
76.2 3) 120 300 12 (78) 0.054  (0.12) Stock J3A65
76.2 3) 120 350 14 (89) 0.054  (0.12) Stock J3A173
76.2 3) 240 300 12 (78) 0.054  (0.12) Stock J3A73
76.2 ©) 120 400 16 (104) 0.054  (0.12) Stock J3A132
76.2 ©) 240 400 16 (104) 0.054  (0.12) Stock J3A29
76.2 ©) 120 500 20 (129) 0.054  (0.12) Stock J3A110
76.2 3) 240 500 20 (129) 0.054  (0.12) Stock J3A111
76.2 3) 120 600 24 (154) 0.054  (0.12) Stock J3A51
76.2 3) 240 600 24 (154) 0.054  (0.12) Stock J3A127
76.2 ©) 120 750 30 (193) 0.054  (0.12) Stock J3A137
76.2 ©) 240 750 30 (193) 0.054  (0.12) Stock J3A112
76.2 ©) 120 1000 39 (254) 0.054  (0.12) Stock J3A79
88.9 (3%) 120 250 8 (54) 0.064  (0.14) Stock J3J44
88.9 (3%) 240 250 8 (54) 0.064  (0.14) Stock J3J64
88.9 (37) 240 350 12 (75) 0.064  (0.14) Stock J3J65
88.9 (3 %) 120 500 17 (107) 0.064  (0.14) Stock J3J45
88.9 (3 ) 240 500 17 (107) 0.064  (0.14) Stock J3J46
88.9 (3 %) 240 750 25 (162) 0.064  (0.14) Stock J3J63
96.8 (3 %) 120 500 15 (96) 0.068  (0.15) Stock J3P9
96.8 (3 %) 240 250 7 (48) 0.068  (0.15) Stock J3P2
1016 (4 120 150 4 (28) 0.068  (0.15) Stock JAAL1T
1016 (4) 240 150 4 (28) 0.068  (0.15) Stock JAA122
1016 (4) 120 250 7 (46) 0.068  (0.15) Stock JAA118
1016 (4) 240 250 7 (46) 0.068  (0.15) Stock JAA90 @
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts Watts W/cm2 (W/in2) kg (Ibs) Availability Code No.
120 300 9

13 (%) 1016 (4 (56) 0.068  (0.15) Stock JAA63
1016 (4 240 300 9 (56) 0.068  (0.15) Stock JAA26
1016 (4 120 350 10 (65) 0.068  (0.15) Stock J4AL
1016 (4) 240 350 10 (65) 0.068  (0.15) Stock J4A103
1016 (4 120 400 11 (74) 0.068  (0.15) Stock J4A139
1016  (4) 240 400 11 (74) 0.068  (0.15) Stock J4A6S
1016 (4 120 500 14 (92) 0.068  (0.15) Stock JAA16
1016 (4 120 550 16 (100) 0.068  (0.15) Stock J4A242
1016 (4 240 500 14 (92) 0.068  (0.15) Stock JAA92
1016 (4) 120 750 21 (138) 0.068  (0.15) Stock J4A198
1016  (4) 240 750 21 (138) 0.068  (0.15) Stock J4A119
1016  (4) 240 1000 28 (184) 0.068  (0.15) Stock JAAT3
1143 (4Y%) 120 500 12 (80) 0.077  (0.17) Stock J4J69
1143  (4Y) 240 500 12 (80) 0.077  (0.17) Stock J4J57
1143  (4Y) 120 750 19 (120) 0.077  (0.17) Stock J4370
1143  (4%) 240 750 19 (120) 0.077  (0.17) Stock J4J32
1222 (4 %) 240 300 7 (44) 0.086  (0.19) Stock J4P3
1222 (4% 240 1000 23 (148) 0.086  (0.19) Stock J4AP6
127 (5) 120 200 4 (29) 0.086  (0.19) Stock J5A85
127 (5) 240 200 4 (29) 0.086  (0.19) Stock J5A74
127 (5) 120 350 8 (50) 0.086  (0.19) Stock J5A86
127 (5) 240 350 8 (50) 0.086  (0.19) Stock J5A63
127 (5) 120 400 9 (58) 0.086  (0.19) Stock J5A98
127 (5) 240 400 9 (58) 0.086  (0.19) Stock J5A46
127 (5) 120 500 11 (72) 0.086  (0.19) Stock J5A52
127 (5) 240 500 11 (72) 0.086  (0.19) Stock J5A45 a
127 (5) 120 750 17 (108) 0.086  (0.19) Stock J5A121
127 (5) 240 750 17 (108) 0.086  (0.19) Stock J5AT72
127 (5) 240 1000 22 (143) 0.086  (0.19) Stock J5A87
139.7  (5%) 240 200 4 (25) 0.091  (0.20) Stock J5J3
139.7  (5%) 120 500 10 (64) 0.091  (0.20) Stock J5J43
139.7  (5%) 240 500 10 (64) 0.091  (0.20) Stock J5J33
1397  (5%) 240 650 13 (83) 0.091  (0.20) Stock J5J69
139.7  (5%) 120 750 15 (97) 0.091  (0.20) Stock J5J44
139.7  (5%) 240 750 15 (97) 0.091  (0.20) Stock J5J45
146 (5%) 120 700 13 (86) 0.091  (0.20) Stock J5N6
146 (5%) 240 700 13 (86) 0.091  (0.20) Stock J5N8
1476 (5 %) 240 300 6 (36) 0.095  (0.21) Stock J5P10
1524  (6) 120 250 4 (29) 0.095  (0.21) Stock J6A114
1524  (6) 240 250 4 (29) 0.095  (0.21) Stock JBAL71
1524  (6) 240 300 6 (35) 0.095  (0.21) Stock J6A66
1524  (6) 240 350 7 (41) 0.095  (0.21) Stock J6A119
1524 (6) 120 500 9 (59) 0.095  (0.21) Stock J6A115
1524  (6) 240 500 9 (59) 0.095  (0.21) Stock J6A94 a
1524  (6) 480 500 9 (59) 0.095  (0.21) Stock J6A301P
1524  (6) 120 750 14 (88) 0.095  (0.21) Stock JBA99
1524  (6) 240 750 14 (88) 0.095  (0.21) Stock JBA90
1524  (6) 120 1000 18 (117) 0.095  (0.21) Stock JBA53
1524  (6) 240 1000 18 (117) 0.095  (0.21) Stock J6A36 @
1651  (6%) 240 500 8 (54) 0.104  (0.23) Stock J6J45
1651  (6%) 240 1000 17 (108) 0.104  (0.23) Stock J6J27 2
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts Watts W/cm2 (W/in2) kg (Ibs) Availability Code No.
120 250

13 ®| 1778 (@) 4 (25) 0.109  (0.24) Stock J7A79
1778 (7 120 500 8 (50) 0.109  (0.24) Stock J7A80
1778 (7) 240 500 8 (50) 0.109  (0.24) Stock J7A57
1778 (7) 120 600 9 (60) 0.109  (0.24) Stock J7A50
1778 (7) 240 600 9 (60) 0.109  (0.24) Stock J7A95
1778 (7) 240 1000 15 (99) 0.109  (0.24) Stock J7A81
1905  (7%) 240 500 7 (46) 0.118  (0.26) Stock J7J25
1905  (7%) 240 1000 14 (92) 0.118  (0.26) Stock J7J26
2032  (8) 120 300 4 (26) 0.127  (0.28) Stock JBA71
2032 (8) 240 300 4 (26) 0.127  (0.28) Stock J8A111
2032 (8) 120 500 7 (43) 0.127  (0.28) Stock J8AG4 =
2032 (8) 240 500 7 (43) 0.127  (0.28) Stock JBA66 _—
2032 (8) 120 1000 13 (86) 0.127  (0.28) Stock J8A84 590
2032  (8) 240 1000 13 (86) 0.127  (0.28) Stock JBA60 ? o
2032  (8) 480 1000 13 (86) 0.127  (0.28) Stock JBA35 b z>
2032 (8) 240 1500 20 (129) 0.127  (0.28) Stock JBA100 NZ
2032  (8) 240 2000 27 (172) 0.127  (0.28) Stock Jgato1= | =
2159  (8%) 240 300 4 (24) 0.132  (0.29) Stock J8J39 T
2159  (8%) 240 500 6 (40) 0.132  (0.29) Stock J8J30 3
2159  (8%) 240 1000 12 (80) 0.132  (0.29) Stock J8J28 @
2286  (9) 240 500 6 (38) 0.136  (0.30) Stock J9A35
2286 (9) 240 1000 12 (76) 0.136 _ (0.30) Stock JIA58
2413 (9%) 240 500 6 (36) 0.145  (0.32) Stock J9J14
2413 (9%) 240 1000 11 (72) 0.145  (0.32) Stock J9J12 =
254 (10) 120 500 5 (34) 0.150  (0.33) Stock J10A61
254 (10) 240 500 5 (34) 0.150  (0.33) Stock J10A62
254 (10) 120 1000 11 (68) 0.150  (0.33) Stock J10A63
254 (10) 240 1000 11 (68) 0.150  (0.33) Stock J10A42
254 (10) 240 1500 16 (102) 0.150  (0.33) Stock J10A33
254 (10) 240 2000 21 (136) 0.150  (0.33) Stock J10A64 2
2794  (11) 240 1000 9 (61) 0.163  (0.36) Stock J11A60
3048 (12 120 500 4 (28) 0.181  (0.40) Stock J12A63
3048  (12) 240 500 4 (28) 0.181  (0.40) Stock J12A76
304.8 (12 120 1000 9 (56) 0.181  (0.40) Stock J12A40
304.8 (12 240 1000 9 (56) 0.181  (0.40) Stock J12A49
3048 (12) 480 1200 10 (66) 0.181  (0.40) Stock J12A215b
304.8 (12 240 1500 13 (84) 0.181  (0.40) Stock J12A37
3048  (12) 240 2000 17 (112) 0.181  (0.40) Stock J12A89
355.6  (14) 240 1000 7 (48) 0.218  (0.48) Stock J14A41
355.6  (14) 240 2300 17 (110) 0.218  (0.48) Stock J14A39
381 (15) 240 1500 10 (66) 0.227  (0.50) Stock J15A19
406.4  (16) 240 1000 7 (41) 0.236  (0.52) Stock J16A12
4572 (18) 240 1500 9 (55) 0.259  (0.57) Stock J18A19
4572 (18) 240 1700 9 (62) 0.259  (0.57) Stock J18A23
16 (%) | 318 (1%) 120 50 5 (34) 0.045  (0.10) Stock L1E26
31.8 (1%) 120 200 21 (137) 0.045  (0.10) Stock L1E24
318 (1% 120 250 27 (171) 0.045  (0.10) Stock L1E27
38.1 (1%) 120 250 20 (128) 0.050  (0.11) Stock L1J23
38.1 (1%) 240 250 20 (128) 0.050  (0.11) Stock L1J24
50.8 ) 120 100 5 (34) 0.059  (0.13) Stock L2A48
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a Ml leads available from stock. Add “Z” after Code No. to order.
b Units with 480 volts cannot be supplied with LA lead terminations.
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts Watts W/cm2 (W/in2) kg (Ibs) Availability Code No.
120 200 11

16 (%) | 508 ) (68) 0.059  (0.13) Stock L2A49
50.8 ) 240 500 26 (170) 0.059  (0.13) Stock L2A54
57.2 27) 120 100 4 (29) 0.064  (0.14) Stock L2E49
57.2 2v) 120 250 11 (73) 0.064  (0.14) Stock L2E50
57.2 (2v) 240 250 11 (73) 0.064  (0.14) Stock L2E12
57.2 (2 120 350 16 (103) 0.064  (0.14) Stock L2E40
57.2 (2 240 350 16 (103) 0.064  (0.14) Stock L2E51
60.3 2%) 120 280 12 @ 0.073  (0.16) Stock L2G18
60.3 %) 240 280 12 7 0.073  (0.16) Stock L2G19
76.2 A3) 120 150 5 (31) 0.091  (0.20) Stock L3A81
76.2 3) 120 250 8 (51) 0.091  (0.20) Stock L3A82
76.2 3) 240 250 8 (51) 0.091  (0.20) Stock L3A9
76.2 3) 120 400 13 (81) 0.091  (0.20) Stock L3A94
76.2 ®3) 120 500 16 (102) 0.091  (0.20) Stock L3A113
76.2 ®3) 240 500 16 (103) 0.091  (0.20) Stock L3A33
76.2 3) 240 750 24 (154) 0.091  (0.20) Stock L3A71
95.3 (3%) 120 525 13 (82) 0.109  (0.24) Stock L3N12
95.3 (3%) 240 525 13 (82) 0.109  (0.24) Stock L3N1
1016 (4 120 250 6 (37 0.118  (0.26) Stock L4A99
1016 (4 240 250 6 (37 0.118  (0.26) Stock L4A104
1016  (4) 240 400 9 (58) 0.118  (0.26) Stock L4AA47
1016 (4) 240 500 11 (73) 0.118  (0.26) Stock L4A53
1016 (4) 240 600 14 (88) 0.118  (0.26) Stock L4A44
1016 (4) 240 750 17 (110) 0.118  (0.26) Stock L4A100
1016 (4) 240 1000 23 (146) 0.118  (0.26) Stock L4A71
127 (5) 120 250 4 (28) 0.132  (0.29) Stock L5A76
127 (5) 240 250 4 (28) 0.132  (0.29) Stock L5A107
127 (5) 240 500 9 (57) 0.132  (0.29) Stock L5A24
127 (5) 240 750 13 (86) 0.132  (0.29) Stock L5A31
127 (5) 240 1000 18 (114) 0.132  (0.29) Stock L5A77
85.7 (5%) 120 800 13 (84) 0.136  (0.30) Stock L5G3
85.7 (5%) 240 800 13 (84) 0.136  (0.30) Stock L5G1
1524  (6) 120 300 4 (28) 0.154  (0.34) Stock L6A28
1524  (6) 240 300 4 (28) 0.154  (0.34) Stock L6AB4
1524  (6) 240 500 7 (47 0.154  (0.34) Stock LBA73 2
1524  (6) 240 750 11 (70) 0.154  (0.34) Stock LBA70
1524  (6) 240 1000 14 (93) 0.154  (0.34) Stock L6A71 =
1524  (6) 120 1500 22 (139) 0.154  (0.34) Stock L6A163
1524  (6) 240 1500 22 (140) 0.154  (0.34) Stock L6A94 a
1651  (6%) 120 500 7 (43) 0172 (0.38) Stock L6J43
1651  (6%) 240 500 7 (43) 0.172  (0.38) Stock L6J55
1778  (7) 120 500 6 (39) 0.181  (0.40) Stock L7A42
1778 (7) 240 500 6 (39) 0.181  (0.40) Stock L7A15 @
1778 (7) 240 1000 12 (79) 0.181  (0.40) Stock L7A37 @
1778  (7) 240 1500 18 (118) 0.181  (0.40) Stock L7A12 @
2032 (8) 120 500 5 (34) 0213 (0.47) Stock L8AY6 2
2032 (8) 240 500 5 (34) 0.213  (0.47) Stock L8A46 2
2032 (8) 240 850 9 (58) 0.213  (0.47) Stock L8A115 @
2032 (8) 240 1000 10 (68) 0.213  (0.47) Stock L8A10 @
2032  (8) 240 1500 16 (102) 0.213  (0.47) Stock L8A37 a
2032 (8) 240 2000 21 (137) 0.213  (0.47) Stock L8A8O &
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts Watts W/cm2 (W/in2) kg (Ibs) Availability Code No.
254 120 500

16 (%) (10) 4 27 0.240  (0.53) Stock L10A51
254 (10) 240 500 4 27 0.240  (0.53) Stock L10A40 @
254 (10) 240 750 6 (40) 0.240  (0.53) Stock L10A69
254 (10) 240 1000 8 (54) 0.240  (0.53) Stock L10A52 &
254 (10) 480 1000 8 (54) 0.240  (0.53) Stock L10A193 b
254 (10) 240 1500 13 (81) 0.240  (0.53) Stock L10A8 @
254 (10) 240 2000 17 (108) 0.240  (0.53) Stock L10A50 @
304.8  (12) 120 500 3 (22) 0.300  (0.66) Stock L12A81 @
3048  (12) 240 500 3 (22) 0.300  (0.66) Stock L12A80 @
304.8 (12 240 900 6 (40) 0.300  (0.66) Stock L12A102
304.8 (12 120 1000 7 (45) 0.300  (0.66) Stock L12A822 | B
304.8 (12 240 1000 7 (45) 0.300  (0.66) Stock L12A34 2 | S-S
304.8  (12) 120 1500 10 (66) 0.300  (0.66) Stock L12A147 590
3048  (12) 240 1500 10 (67) 0.300  (0.66) Stock L12A392 | [Eitey
3048  (12) 240 2000 14 (89) 0.300  (0.66) Stock L12A63 2 | Bl
355.6  (14) 240 3700 22 (140) 0.358  (0.79) Stock L14A21 NZ
381 (15) 240 750 4 27 0.381  (0.84) Stock L15A35 2 | =
381 (15) 240 2400 13 (84) 0.381  (0.84) Stock L15A20 T
381 (15) 480 2500 14 (88) 0.381  (0.84) Stock L15A88 > | M
381 (15) 240 4000 22 (141) 0.381  (0.84) Stock L15A41 @
406.4  (16) 240 2500 13 (82) 0412  (0.91) Stock L16A33
406.4  (16) 240 4500 23 (148) 0.412  (0.91) Stock L16A40
4572 (18) 240 1500 7 (44) 0.467  (1.03) Stock L18A32
4572 (18) 240 3000 13 (87) 0.467  (1.03) Stock L18A34
4572  (18) 240 4700 21 (137) 0.467  (1.03) Stock L18A36
508 (20) 240 1500 6 (40) 0567  (1.25) Stock L20A19 @
508 (20) 240 3500 14 (92) 0567  (1.25) Stock L20A13
508 (20) 480 3500 14 (92) 0567  (1.25) Stock L20A96 P
508 (20) 240 4700 19 (123) 0.567  (1.25) Stock L20A14
609.6  (24) 240 2000 7 (44) 0.667  (1.47) Stock L24A19 @
609.6  (24) 240 4700 15 (102) 0.667  (1.47) Stock L24A14
914.4  (36) 240 3000 7 (43) 230 (1.04) Stock L36A8

16 (%) | 572 (27) 120 200 8 (49) 0.086  (0.19) Stock N2E8
76.2 ) 120 250 7 (43) 0.109  (0.24) Stock N3A11
76.2 3) 240 500 13 (85) 0.109  (0.24) Stock N3A12 2
1016 (4 120 250 5 (31) 0.141  (0.31) Stock N4A16 2
1016 (4) 240 500 9 (61) 0.141  (0.31) Stock N4A17 2
1016 (4) 240 1000 19 (122) 0.141  (0.31) Stock N4A15
127 (5) 120 300 4 (28) 0.172  (0.38) Stock N5A19
127 (5) 240 500 7 (47 0.172  (0.38) Stock N5A12 2
127 (5) 240 1000 15 (95) 0.172  (0.38) Stock N5A20 2
1524  (6) 120 500 6 (39) 0.200  (0.44) Stock N6A19
1524  (6) 240 500 6 (39) 0.200  (0.44) Stock N6A20 2
1524  (6) 240 1000 12 (78) 0.200  (0.44) Stock N6A21 2
1524  (6) 480 1000 12 (78) 0.200  (0.44) Stock N6A225 b
1524  (6) 240 1500 18 (116) 0.200  (0.44) Stock N6AS2
1524  (6) 240 2000 24 (155) 0.200  (0.44) Stock N6A22 2
1778 (7) 120 500 5 (33) 0.231  (0.51) Stock N7A15
1778 (7) 240 500 5 (33) 0.231  (0.51) Stock N7A1 2
1778 (7) 240 1000 10 (66) 0.231  (0.51) Stock N7A16 2
2032  (8) 120 500 4 (28) 0.263  (0.58) Stock N8A19
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Hot Runner
Nozzle Heaters

FIREROD Cartridge

Diameter Sheath Length Watt Density Approx. Net Wt.
mm (in.) mm (in.) Volts WWEUE] W/cm?2 (WI/in2) kg (Ibs) Availability Code No.
16 (%) 240 500 4 (28) 0.263

203.2  (8) (0.58) Stock N8A20 2
2032  (8) 240 1000 9 (57) 0.263  (0.58) Stock N8A21 &
2032  (8) 240 2000 17 (114) 0.263  (0.58) Stock N8A22 a
254 (10) 240 1000 7 (45) 0327 (0.72) Stock N10A15 2
254 (10) 240 2000 14 (90) 0327  (0.72) Stock N10A14 2
3048 (12 240 1000 6 37 0.381  (0.84) Stock NI2A15 a
304.8 (12 240 2000 11 (74) 0.381  (0.84) Stock N12A24
3048  (12) 480 2000 11 (74) 0.381  (0.84) Stock N12A198b
3048  (12) 240 4000 23 (148) 0.381  (0.84) Stock N12A25
3048  (13) 240 1000 5 (34) 0422  (0.93) Stock N13A26 2
355.6  (14) 240 1250 6 (40) 0467  (1.03) Stock N14A22 2
355.6  (14) 240 2500 12 (79) 0.467  (1.03) Stock N14A20
355.6  (14) 240 4500 22 (142) 0.467  (1.03) Stock N14A21
381 (15) 240 1500 22 (44) 0.494  (1.09) Stock N15A26 2
4064  (16) 240 1800 8 (49) 0517  (1.14) Stock N16A26 =
406.4  (16) 240 4700 20 (129) 0517  (1.14) Stock N16A18
4572  (18) 240 2000 8 (49) 0567  (1.25) Stock N18A13
4572 (18) 240 5000 19 (122) 0.567  (1.25) Stock N18A15
508 (20) 240 1150 4 (25) 0.635  (1.40) Stock N20A21 &
508 (20) 240 2250 8 (49) 0.635  (1.40) Stock N20A22 2
508 (20) 240 5250 18 (115) 0.635  (1.40) Stock N20A10
609.6  (24) 240 1375 4 (25) 0816  (1.80) Stock N24A24
609.6  (24) 240 2750 8 (50) 0.816  (1.80) Stock N24A23
609.6  (24) 480 2750 8 (50) 0.816  (1.80) Stock N24A78 b
609.6  (24) 240 5500 16 (100) 0.816  (1.80) Stock N24A13
9144  (36) 240 2500 6 (30) 113 (2.50) Stock N36A4

a Ml leads available from stock. Add “Z” after Code No. to order.
b Units with 480 volts cannot be supplied with LA lead terminations.
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FIREROD Cartridge

Heaters for Hot Runner Systems

Diameter Sheath Length Watt Density Approx. Net Wt. Incoe®
mm (in.) mm (in.) Volts WEUS W/cmz  (WI/in2) (Ibs) Availability Code No. Part No.
10 (%) 445 (1%) 240 200 (142) 0.041 (0.09) Stock G1NX39E TJ38017

50.8 ) 240 250 24 (152) 0.041 (0.09) Stock G2AX163B TJ38020
63.5 (2 %) 240 250 17 (112) 0.045 (0.10) Stock G2JX131D TJ38025
76.2 3) 240 260 14 (92) 0.045 (0.10) Stock G3AX238K TJ38030
88.9 (3%) 240 320 14 (91) 0.054 (0.12) Stock G3JX114K TJ38035
101.6 4) 240 370 14 (92) 0.054 (0.12) Stock G4AX255D TJ38040
114.3 4 %) 240 420 14 (90) 0.059 (0.13) Stock G4JX84E TJ38045
127 (5) 240 470 17 (108) 0.064 (0.14) Stock G5AX183E TJ38050
139.7 (5%) 240 525 14 (91) 0.068 (0.15) Stock G5JX64C TJ38055
152.4 (6) 240 575 14 (90) 0.068 (0.15) Stock G6AX222D TJ38060
165.1 (6 %) 240 625 15 (93) 0.073 (0.16) Stock G6JX34C TJ38065
177.8 (@) 240 675 14 (92) 0.077 (0.17) Stock G7AX105C TJ38070
190.5 (7 %) 240 725 16 (101) 0.082 (0.18) Stock G7JX36D TJ38075
203.2 (8) 240 775 14 (91) 0.086 (0.19) Stock G8AX202C TJ38080
88.9 (3%) 240 420 14 (92) 0.077 (0.17) Stock J3JX103C TJ12035
101.6 (4) 240 490 14 (90) 0.086 (0.19) Stock JAAX372A TJ12040
114.3 4 %) 240 550 12 (80) 0.091 (0.20) Stock J43X62C TJ12045
13 (%2) 127 (5) 240 625 14 (89) 0.100 (0.22) Stock J5AX178B TJ12050
139.7 (5%) 240 700 14 (91) 0.104 (0.23) Stock J5JX54B TJ12055
152.4 (6) 240 775 16 (104) 0.113 (0.25) Stock J6AX412A TJ12060
165.1 (6 %) 240 850 16 (104) 0.118 (0.26) Stock J6JIX45C TJ12065
190.5 (7 %) 240 975 16 (100) 0.132 (0.29) Stock J7IX88A TJ12075

Note: All heaters have Type J thermocouple in location C and 914 mm (36 in.) swaged-in leads.
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Hot Runner
Nozzle Heaters

Metric FIREROD®
Cartridge

The Watlow FIREROD® not only set
the industry standard for cartridge
heaters, it continues making
improvements in construction and
design. Among those improvements
is the metric FIREROD, a variation of
the FIREROD cartridge heater which
was built to meet the exacting
specifications of the global plastics
market.

Like its counterpart, the metric
FIREROD consistently outperforms
other cartridge heaters because of
design solutions like its exclusive
resistance wire winding process.
Plus, details like bringing the
resistance wire closer to the sheath,
and compacting the MgO insulation,
maximize heat transfer. The end
result is longer service life and better
efficiency.

Performance Capabilities

Features and Benefits

6 mm (0.251in.)
Part temperatures to 760°C
(1400°F) on Incoloy® sheath

Watt densities to 60 W/cm?2

(400 W/in2) 6 mm (0.25in.)

No-Heat

Sheath

Nickel-Chromium
Resistance Wire

Nickel-chromium resistance
wire, precisely wound and
centered in the unit, assures even,
efficient distribution of heatto the
sheath. R I o
Conductor pins metallurgically
bonded to the resistance wire
ensure trouble-free electrical

Magnesium
Oxide Insulation

Fiberglass Insulated
Crimped on Leads

continuity.
e Magnesium oxide insulation e Incoloy® sheath resists oxidation  Applications
of specific grain and purity, and corrosion from chemicals,  Molds
swaged to the proper density, heat and atmospheres. « Hot runner nozzles
results in high dielectric strength - Minimal spacing between the
and contributes to faster heat-up. element wire and sheath results
in lower internal temperature,
*The metric FIREROD is currently giving you the ability to design

manufactured and ordered in our Kronau,
Germany facility.

with fewer or smaller heaters that
operate at higher watt densities.
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Metric FIREROD

Cartridge

Applications and
Technical Data

Electrical Data

Heater Diameter (mm)

The Electrical Data table will assist
you in selecting the correct metric
FIREROD heater for your application,
according to available voltage,
amperage and wattage.

Nominal Diameter (in.) 0.256 0.315 0.394 0.492 0.630 0.787
Maximum Voltage 250 250 250 400 480 480
Crimped-On Leads

Maximum Amps 4.4 6.7 9.7 9.7 23 23
Maximum Wattage @ 230V 1010 1540 2230 2230 5290 5290
Maximum Wattage @ 400V 3880 9200 9200
Swaged-In Leads

Maximum Amps 3.1/4.4 4.4]7.2 7.6/12.5 7.6/12.5 7.6/12.5 12.5/21
Maximum Wattage @ 230V 710/1010 1010/1560 1750/2875 1750/2875 1750/2875 2875/4830
Maximum Wattage @ 400V — — — 3040/5000 3040/5000 5000/8400

On certain lead constructions, maximum amperage is 3.1, 4.4, 7.6 or 12.5. In these instances, amperage is determined by internal construction
and the current carrying capacity of internal parts to the lead wire. For more information about these amperage restrictions or higher current
requirements, please contact your Watlow sales engineer or authorized distributor.

Tolerances
Diameter:
-0.02 mm, -0.08 mm
(-0.0008 in., -0.0031 in.)
Length:
+2 percent with £2.4 mm
(£.0937 in.) minimum
Wattage:
+10 percent, -5 percent.
Wattage decreases
approximately five percent with
temperature. Wattage tolerances

are for heaters at operating
temperature.

Resistance:

+5 percent, -10 percent.
Resistance is measured at room
temperature following first heater

operation.
Camber:

0.25 mm (0.01 in.) maximum on
any length to 300 mm (12 in.).
For lengths over 300 mm:

[Heater Length (mm)]2

182,900
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Hot Runner
Nozzle Heaters

Metric FIREROD
Cartridge

Maximum Allowable
Watt Density

The following four graphs detalil
maximum allowable watt densities
for applications involving metal
heating or steam, air and gas
heating. Please review these
respective graphs and applicable
data to determine the correct watt
density for your application.

For stainless steel, enter the graph with a
fit 0.04 mm (0.0015 in.) larger than actual.

For aluminum and brass, enter the graph
with a temperature 55°C (100°F) above
actual temperature.

104

Heating Metals

The Maximum Watt Density—
Heating Metals graph will tell you
either the maximum hole fit or
recommended watt density of the
heater. Enter the chart with either
known variable, part fit in hole
dimension or watt density. Then find
the application temperature by
reading up or over on the chart.

If the fit of the heater in the hole
dimension is not known, it is easily
determined. Subtract the minimum
diameter of the metric FIREROD
(nominal diameter minus tolerance)
from the maximum hole diameter.

For example, take a hole diameter of
16.1 mm minus a heater diameter of
16 mm - 0.08 mm. The hole fit would
be 0.18 mm. For metric FIREROD
heaters in square holes or grooves,
contact your Watlow sales engineer
or authorized distributor for fit in hole
dimension.

Correction Factors:

Also note, the Maximum Watt
Density—Heating Metals graph
depicts metric FIRERODs used in
steel parts. Therefore, for either
stainless steel or aluminum and
brass, refer to applicable correction
factors and

- Maximum Watt Density—Heating Metals

2.0

1.0

0.5

0.25

Fit in Hole (mm)

0.10

0.050

N

N

0.010
1 2 3 4 56

7 8910 20 30

40 50 607080 100

Watt Density—W/cm?2
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Metric FIREROD
Cartridge

Maximum Allowable

Watt Density
Continued

Heating Steam, Air and Gases

Ambient Temperature—°C

800

[}
(=}
o

N
[=3
o

N
o
o

Maximum Watt Density
vs. Ambient Air Temperature

0 2 4 6 8
Watt Density—W/cm?

Watt Density vs. Ambient Air

The Watt Density vs. Ambient Air
Temperature graph shows the
maximum allowable watt density
when one metric FIREROD heater
is operated in air or similar gas.

For metric FIRERODs grouped in

a single row, with no less than one
diameter between elements, multiply
value from graph by 0.95. When a
reflector is placed behind the
heaters, multiply the maximum
allowable watt density value from
the graph by 0.85.

FIREROD Sheath Temperature—°C

1200

1000

o]
o
o

@
[=]
o

N
[=}
o

200

Sheath Temperature in 20°C (70°F)
Ambient Air

Not Pre—Oxi(‘iized
Pre-Oxidized
2 4 6 8

Watt Density—W/cm?2

Sheath Temperature in
Ambient Air

The Sheath Temperature in
Ambient Air graph indicates the
watt density required to bring a
metric FIREROD heater to a given
sheath temperature when operated
in 20°C (70°F) ambient air.

At 7 W/cmz (44 W/in?), the sheath
temperature would be 790°C
(1450°F). At this temperature,

one year life would be expected,
provided that cycling is not too
frequent. Higher temperatures
would result in reduced heater life.

Air Velocity Past Heater—m/sec

N
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N
o
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e
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o

=
o
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n

o
o

N
o

Maximum Watt Density
in Moving Air
Entering Air
up to 95°C (203°F)
=

15 20
Watt Density—W/cm?2

Watt Density in Moving Air

The Watt Density in Moving Air
graph gives the maximum allowable
watt density of a metric FIREROD
heater in moving air.

If the volumetric flow rate of air is
known in m3/s (or CFM), divide this
value by the net free area in m2

(or ft2) around the heater to
determine air flow velocity. The net
free area is the total area of the
enclosure minus the area occupied
by the heater.

105

Buipjow uonoalu

I
o
=
Py
c
>
>
0]
=
z
)
N
N
)
I
@
@
=
)
=
)




Hot Runner
Nozzle Heaters

Metric FIREROD
Cartridge

Termination Options
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Swaged-in Flexible Leads

Minimum No-Heat
25mm (1in)

Swaged-in flexible leads, with a
silicone-fiberglass insulation, are
recommended for applications in
which the leads must be bent at the
exit point from the heater. Unless

longer length is specified, 250 mm
(10 in.) leads are supplied.

Heaters 150 mm (6 in.) or shorter
generally have a 6 mm (0.25in.)
no-heat section. Heaters to 250 mm
(20 in.) require a 25 mm (1 in.)
no-heat section. Heaters greater
than 250 mm (10 in.) may require
more than a 25 mm (1 in.) no-heat
section. To order, please specify
swaged-in flexible leads.

Right Angle Leads

i

Minimum No-Heat —L——

Right angle leads are used in
applications with a high degree of
flexing and when space limitations
are critical. Lead wires exit at a

Metric FIREROD Minimum
Diameter No-Heat Length

mm mm  (in.)

6.5 11 (%)

8 11 (%)

10 13 (%)

12.5 16 (%)

16 19 (%)

20 22 (%)

90 degree angle through the side of
the heater sheath. To order, specify
right angle leads and lead length.

Stainless Steel Braid

Minimum No-Heat \<—>

Stainless steel braid is designed to
protect leads from abrasion against
sharp edges. It is the most flexible
of Watlow’s protective lead
arrangements.

When the leads exit straight out, the

braid is swaged into the no-heat
section of the heater. When the

leads exit at a right angle, a crimp
connector is used to attach the
braids.

Unless otherwise specified, leads
are 350 mm (14 in.) and the braid is
300 mm (12 in.) long.

To order, specify either straight or
right angle stainless steel braid,
lead length and no-heat section.

Metric Min. No-Heat Length

FIREROD Dia. Straight Right Angle

mm mm  (in.)) | mm (in.)

29 (1) 14 *)

8 29  (1k) 14 %)

10 38 (1%) 16 (%)

12.5 38 (1%) 17 (%)

16 38 (1%) 22 (%)

20 38 (1%) 30 (1%s)




Hot Runner
Nozzle Heaters

Metrip FIREROD Stainless Steel Hose When the leads exit at a right angle
Cartridge Stainless steel hose provides the to ltge hgaterhthehhoscﬁ ifJ Si||Vef' A
o . i i i soldered to the sheath. Unless other-

Termination Options best protection against abrasion ) o

Continued P from sharp edges or abrasive wise specified, leads are 3_50 mm
equipment. It also offers ease of (14 in.) long and the hose is 305 mm
handling and wiring in abrasive (12 in.) long. To order, specify
environments. stainless steel hose, lead length

and no-heat section.

Metric FIREROD Min. No-Heat Length Stainless Steel Hose

Diameter Straight Right Angle OD.
mm mm (in.) mm (in.)

(in)

Minimum No-Heat |« 6.5 29 (%) 14 ) 5.6 (%)

8 29 (%) 14 ) 6.5 (%) T _
10 38 (1%) 16 %) 7.2 (o) %TDD'
12,5 38 %) 17 ) 95 ) £3
16 38 %) 22 %) 12.7 *) =t
20 38 %) 30 (1%)) 15.9 (%) >3

o
s
Galvanized Conduit Unless specified, 250 mm (10 in.) T =y
. . o =
Galvanized conduit equals stainless ~ |éads are supplied. To order, specify B8
steel hose in its abrasion protection. ~ 9alvanized conduit, lead length and Bzis

The conduit is attached with no-heat section.

90 degree elbow copper coupler
which overlaps the heater sheath.

Minimum No—Heat——.I fe—

| Metric FIREROD Minimum Dimension Dimension |Galvanized Conduit
f-A | Diameter No-Heat Length A
Minimum No-Heat - [ mm mm (in) mm (in.)
| 6% 12 (%) | 22 %) | 29 (1%) 10 (%)
B 8 12 (%) | 22 %) | 29  @aw 10 (%)
10 14 # | 22 %) | 29 @ 10 (%)
12% 16 (6) | 28 (1%) | 30 (1%) 14 *)
16 19 () | 28 (%) | 34  (1%) 14 *)
20 22 (#) | 29 (A% | 36 (1%) 16 (%)
Teflon® Seal and Leads Please note, when ordering this
=" Teflon® seal and leads protect option, that a 25 mm (1 in.) minimum
B o5 the heater against moisture/ no-heat section is reqqlred to allow
Minimum No-Heat Length —-1“; ;1 v'e— contamination from lubricating oil, for construction. Additional no-heat
cleaning solvents, plastic material or ~ May be required to keep the seal
fumes and organic tapes. This seal ~ below effective temperatures. To
is effective to 200°C (400°F) under order, specify Teflon® seal and
continuous operation. leads and lead length.
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Termination Options
Continued
L
\
Minimum No-Heat Length —J 25mmi,
(1in)
!
/
/|
Right Angle (Swaged-in) Leads :
<—N0—Heat——|
Length
Swaged-in Leads
| =~~~
| | §,§

I—No-Heat——
Length
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Silicone Rubber Seal and Leads

Silicone rubber seal and leads
protect the heater against moisture/
contamination from lubricating oll,
cleaning solvents, plastic material or
fumes and organic tapes. This seal
is effective to 230°C (450°F) under
continuous operation. Epoxy potting
for up to 260°C (500°F) for
continuous operation is available
upon request.

Please note, when ordering this
option, that a 25 mm (1 in.) minimum
unheated section is required to allow
for construction. Additional no-heat
may be required to keep the seal
below effective temperatures. To
order, specify silicone or epoxy
seal and leads and lead length.

No-Heat Section

No-heat sections are recommended
in applications where leads may be
exposed to excessive heat, thus
requiring a cooler lead end. Also use
when heat is not required along the

entire length of the metric FIREROD.
Unheated extensions are available
on all diameters with both pin style
and swaged-in leads. To order,
specify no-heat section and length
of no-heat.
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Metric FIREROD
Cartridge

Accessories

External Finishing

‘LB.A mm (0.25in.)

6.4 mm (0.25in.) Length

Watlube

Watlube is an electrically non-
conductive lubricant that acts as a
barrier against high temperature
oxidation, thus making heater
removal easier. In addition, it aids in

the transfer of heat from the metric
FIREROD to the block. However, do
not use it as a substitute for proper
hole fit. Watlube is packaged in

118 ml (four ounce) bottles.

To order, specify Watlube.

Centerless Grinding

Centerless grinding can be used to
finish precision diameters, thus
permitting closer heater-to-part fit
and higher watt densities. Centerless
grinding of metric FIREROD heaters

with swaged-in flexible leads is
limited to 305 mm (12 in.) lead
length. Longer lead lengths are
available, but require external
connection. To order, specify
centerless grinding.

Distributed Wattage

Distributed wattage varies the watt
density along the length of the
heater. This construction technique
is used to compensate for heat

losses along the edges of heated
parts. To order, specify distributed
wattage and give the length and
wattage for each section.

Individually Controlled Heat Zones

Individually controlled heat zones
give the flexibility of controlling
temperature by zones, along the
length of the metric FIREROD. This
is an advantage for heating
requirements of certain applications,
like sealing bars. This internal

construction can be ordered on 12.5,
16 and 20 mm (0.5, 0.63 and 0.78
in.) diameter units. If not specified,
250 mm (10 in.) crimped on leads
will be supplied. To order, specify
individually controlled heat zones
as well as length and wattage per
zone and length of crimped on leads.
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Metric FIREROD
Cartridge

Options
Continued

Mounting Methods

T 1.6 mm (0.0625 in.)

110

Threaded Fittings
DIN Thread Size

Metric FIREROD Minimum
No-Heat Length

mm (in)

DIN 13

Diameter
mm

Thread Size

Length of
Threaded Section
mm (in)

6.5 16 %) | M10x1.0]|10 12 )| 6 ()
8 16 %) | M12X1.0/|10 %) |14 »)| 65 ()
10 18 (%) | M14X15|11 (%) |17 &)| 65 ()
12.5 19 ¢ | M16X15|12 (%) |19 @)| 75 (%s)
16 20 &) | M20x 15|14 24 (%)| 9 (%)
20 22 (%) | M26X15|15  (%)|30 (1%)| 10 )

Swaged in unit pictured.

NPT Thread Size

Metric FIREROD Minimum Thread Size Length of
Diameter No-Heat Length NPT Threaded Section
mm mm (in) mm (in)

6.5 19 (%) (%) 13 () |11 (%s) 10 (%)

8 22 (%) (%) 16 (%) |14 %) 13 %)

10 22 (%) (%) 16 (%) |14 %) 13 )
125 25 1) (%) 19 (%) 175 () 15 (%s)

16 28 (%) (%) 22 (%) |22 (%) 16 (%)

20 32 (%) (%) 25 1) [29 (1%) 19 (%)

Threaded fittings allow for fast,
water-tight installation of the heater
into a threaded hole. These fittings
can be ordered in either brass or
stainless steel. Double threaded
fittings are also available. See
dimensions noted on the DIN Size

and NPT Size Threaded Fittings
charts or contact your Watlow sales
engineer or authorized distributor if
you need to exceed limitations
shown. To order, specify either brass
or stainless steel threaded fittings.

Flanges

Stainless steel flanges are a
convenient mounting method as well
as a way to position a heater within

Metric FIREROD Diameter| Flange Size

an application. These flanges can be
located in any no-heat section of the
heater sheath. To order, specify
flange, flange size and location.

6.5, 8,110,125, 16 FS 25
6.5, 8, 10, 12.5, 16, 20 FM 38
16, 20 FL 51

@ |19 #) | 4.3 (%s)
(%) | 285 (1%)| 4.3 (%s)
2 |38 (1% | 5.3 (%s)

Swaged in unit pictured.

The FS flange for 16 mm (0.625 in.) diameter units have no “H” holes.
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Options
Continued

Sensors

Internal Thermocouple

Style A
e E—
Style B
R e
[P
13 mm (0.5in.)
No-Heat
Style C

(@ =

The Style A internal thermocouple
can be used to evaluate heat
transfer efficiency of an application,
a measure that enables you to cut
energy costs and increase heater
life.

Thermocouple Types

Conductor Characteristics

Positive Negative

The Style B internal thermocouple
gives a good approximation of part
temperature, and is available in all
diameters. The thermocouple
junction can be in contact with the
inside of the heater sheath, located
in the 13 mm (0.5 in.) no-heat
section anywhere along the heater
length.

A Style C internal thermocouple is
useful in applications where material
flows past the end of the heater, as
in plastic molding. This junction is
embedded in a special end disc.
Style C is not available on 20 mm
(0.78 in.) diameter units.

To order, specify internal
thermocouple Style A, B or C and
thermocouple Type J, T, K or E.

If not specified, 250 mm (10 in.)
thermocouple leads are supplied.

Temperature Range
OC (OF)

J Iron Constantan
(Magnetic) (Non-magnetic)

K Chromel® Alumel®
(Non-magnetic) (Magnetic)

2010760 (O to 1400)

-20 to 1260 (0 to 2300)

For other thermocouple types, contact your
Watlow sales engineer or authorized distributor.

Made in Kronau, Germany

How to Order:

Metric FIREROD cartridge heaters
are available as made-to-order units
only. To order, please specify:

e Diameter
e Overall length
e Volts

e Watts

e Lead type and length or terminal
configuration

e Options
Availability

Made-to-order: Shipment within
three weeks.
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« Next day shipment on all stock units.

Metric EB Cartridge

The Watlow EB cartridge heater is
a proven performer like the metric
FIREROD®. That's because the
same quality materials go into its
construction; MgO insulation,
nickel-chromium resistance wire,
silicone-fiberglass insulated lead
wires. The only difference is that the
EB cartridge is packaged in a more
economical design. Instead of
having the high watt density
capabilities of a metric FIREROD,
it's made for medium watt density
applications.

Performance Capabilities

* Part temperatures to 600°C
(1100°F)

e Maximum watt density to
30 W/cmz2 (190 W/in2)

- Maximum voltage to 480VA(ac)

Features and Benefits

e Magnesium oxide insulation,
compacted to the proper density,
results in high dielectric strength
and contributes to faster heat-up.

* Nickel-chromium resistance
wire, precisely wound through
the heated length, assures even,
efficient distribution of heat to the
sheath.

e Metallurgically-bonded
conductor pins, crimp-
connected to the resistance wires,
ensure trouble-free electrical
continuity. This process provides
lead flexibility just 8 mm (0.3125
in.) from the end of the heater.

e Flexible stranded wires, with
silicone-fiberglass sleeve, insulate
the wires to temperatures of
250°C (480°F).

e Optional lead end with silicone
rubber seal protects the leads
against moisture and other
contaminants.
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Fiberglass
Insulated

Leads

e VDE component recognition to
230VA(ac) according to VDE
0721 part 1/3.78 and part 2/3.78
Section E in connection with VDE
0720 part 1/11.74.

DA

t

T

.
e
g < l..

3,

6m

0.25in)

| No-Heat

Crimped on  yaated

Len

\Solid

Conductors

__Nickel-Chromium
Resistance Wire

T Magnesium
gth Oxide
Insulation
~__Stainless
r o Steel Sheath
6 mm

(0.25in)

No-Heat
Applications

e Plastic injection molds, dies and
sealing jaws

e Hot melt systems, labeling
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Applications and

Technical Data
Continued

Maximum Allowable Watt Density

Both the Maximum Allowable Watt
Density metric and inch-base charts
will tell you either the hole fit or
recommended watt density in
relationship to part temperature.
Enter the chart with either known
variable, part fit in hole dimension or
watt density. Then find the part
temperature by reading up or over
on the chart. The part temperature
curves shown are measured

13 mm (0.5 in.) from the heater in a
mild steel block. For stainless steel
blocks, enter the graph with a fit of
0.04 mm (0.0015 in.) larger than
actual. For aluminum and brass
blocks, enter the graph with a
temperature 55°C (100°F) above
actual block temperature.

On-Off Cycling: On-off cycling
shortens heater life. If the heater
cycles more than once per hour,
multiply the watt density, shown on
the chart, by 0.8 to determine the
maximum allowable watt density for
the application. If the heater cycles
more than once a minute, multiply
by 0.7.

Tolerances

Diameter: -0.02 mm, -0.08 mm
(-0.0008 in., -0.0031 in.)

Length: £3 percent with £2.4 mm
(£0.0937 in.) minimum

Resistance: +5 percent, -10
percent. Resistance is measured
at room temperature following first
heater operation.

Wattage: +10 percent, -5 percent.
Wattage decreases approximately
5 percent with temperature.
Wattage tolerances are for
heaters at operating temperature.

Fit in Hole—inches

Fit in Hole—mm

25
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Hot Runner
Nozzle Heaters

Metric EB Cartridge

Applications and

Technical Data
Continued

Dimensional & Electrical Data

I I T N N

Heater Diameter (mm)

Nominal Diameter (in.) 0.256 0.315 0.394 0.492 0.630 0.787
Maximum Voltage 250 250 250 400 480 480
Crimped-On Leads

Maximum Amps 4.4 4.4 6.7 9.7 23 23
Maximum Wattage @ 230V 1010 1010 1540 2230 5290 5290
Maximum Wattage @ 400V 3880 9200 9200
Swaged-In Leads

Maximum Amps 3.1/4.4 3.1/4.4 4.4 7.6/12.5 7.6/12.5 12.5
Maximum Wattage @ 230V 710/1010 710/1010 1010 1750/2875 1750/2875 2875
Maximum Wattage @ 400V — — — 3040/5000 3040/5000 5000

On certain lead construction, maximum amperage is 3.1. Please consult Watlow.
On certain lead construction, maximum amperage is 7.6. Please consult Watlow.

Termination Options

6 mm
©0.251n.)

e

As
Specified

A

°
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ona

Straight
- Right Angle

Crimped-on Lead

Crimped-on leads with a 6 mm
(0.25 in.) unheated section are
recommended for applications
where the lead wire temperature
does not exceed 250°C (480°F).

Unless a longer length is specified,
250 mm (10 in.) leads will be
supplied. To order, request
crimped-on leads and desired
lead length.

No-Heat Zone

An unheated section can be used to
extend the leads safely into a cool
zone in a high temperature

application. Leads should be kept
below 250°C (480°F) for maximum
service life. To order, specify no-
heat zone and length of unheated
section.

Galvanized Conduit

Flexible galvanized conduit can be
installed over the leads for abrasion
protection. It is attached with either a
straight or 90 degree elbow copper
coupler. The copper coupler

overlaps the heater sheath by

6 mm (0.25 in.). A no-heat section
is required. To order, specify
galvanized conduit, straight or
right angle.

Stainless Steel Hose

Stainless steel hose also protects
leads against abrasion. It is attached
with a straight or 90 degree elbow
copper coupler. The copper coupler
overlaps the heater sheath by

6 mm (0.25in.).

It can also be swaged-in straight or
silver soldered to the heater sheath
at a right angle. A no-heat section is
required. To order, specify stainless
steel hose, straight or right angle
with copper coupler, straight
swaged-in or right angle silver
soldered.



Hot Runner
Nozzle Heaters

Metric EB Cartridge

Termination Options
Continued

Galvanized Conduit and
Stainless Steel Hose Dimensions

Heater Minimum
Diameter No-Heat Length
mm mm (in)
6.5 12 (%)
8 12 (%)
10 14 (%)
125 16 (%)
16 19 (%)
20 22 (%)

Dimension Dimension
A B

(in) (in)
22 (%) 29 (1%)
22 (%) 29 (1%)
22 (%) 29 (1%)
28 (1%) 30 (1%s)
28 (1%) 34 (1%)
29 (2%) 36 (1%s)

Galvanized Stainless Steel
Conduit O.D. Hose O.D.

mm (in) mm (in)
10 (%) 5.6 (%)
10 (%) 6.5 (%)
10 (%) 7.2 (%)
14 (%) 9.5 (%)
14 (°16) 12.7 (%)
16 (%) 15.9 (%)

Dimensions are shown for designs with copper coupler only.

Minimum
No-Heat

Minimum No-Heat |«—»|

No-Heat
r’\Section

©0.25in.)
- =

No-Heat .-

& Brass Stainless Steel

Stainless Steel Braid

Like stainless steel hose, stainless
steel braid also protects against
abrasion. Stainless steel braid is
swaged-in straight or crimped-on to
the heater at a right angle. Metal

braid is recommended when
excellent flexibility with good
physical protection is needed.

A unheated section is required. To
order, specify stainless steel braid,
straight or right angle.

Swaged-in Flexible Lead

Swaged-in flexible leads, with a
silicone-fiberglass insulation, are
recommended for applications in
which the leads must be bent at the
exit point from the heater. Unless
longer length is specified, 250 mm
(10 in.) leads are supplied.

Heaters 140 mm (5.5 in.) or shorter
generally have a six mm (0.25 in.)
no-heat section. Heaters to 250 mm
(20 in.) require @ 25 mm (1 in.)
no-heat section. Heaters greater
than 250 mm (10 in.) may require
more than a 25 mm (1 in.) no-heat
section. To order, please specify
swaged-in flexible leads.

Moisture Resistant Seal

Silicone rubber moisture resistant
seals can be provided at the lead
end to virtually seal the heater.
This seal is rated to 230°C (450°F)
continuous operation.

A 25 mm (1 in.) no-heat section
is required at the lead end. Solid pin
leads exit through the seal with

crimped-on silicone rubber insulated
lead wires and silicone rubber
sleeves that extend into the seal.
Swaged-in leads are also an option
where flexibility at the lead exit is
required. To order specify, silicone
rubber moisture resistant seal and
either crimped-on or swaged-in
leads.

Threaded Fitting

Either brass or stainless steel thread-
ed fittings for screw-in mounting can
be added to units that have moisture
resistant seals. Available dimensions
are shown on the Threaded Fittings

charts. To order, please request
brass or stainless steel threaded
fittings and location on the heater.

Note: For liquid immersion
applications, please also specify
heavy weld end disc.
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Hot Runner
Nozzle Heaters

Metric EB Cartridge

Termination Options
Continued

DIN Thread Size

Heater Minimum
Diameter No-Heat Length
mm mm (in.)
6.5 16 (%)
8 16 (%)
10 18 (s)
125 19 (%)
16 20 (%)
20 22 (%)

Dimension
Thread Size

DIN 13 (in.)
M10X1 10 (%)
M12X1 10 (%)
M 14 X 1.5 11 (%)
M 16 X 1.5 12 (%)
M 20 X 1.5 14 (%)
M 26 X 1.5 15 (%s)

Dimension Length of
B Threaded Section

(in.) mm (in.)
12 (%) 6 (%)
14 ) 6.5 ()
17 (%) 6.5 (%)
19 (%) 7.5 (%)
24 (*%6) 9 (%)
30 (1%6) 10 (%)

NPT Thread Size

Heater Dimension Dimension Length of
Diameter No-Heat Length Thread Size B Threaded Section
mm mm (in.) NPT (in.) (in.) mm (in.)
6.5 19 (%) % 13 (%) 11 (%) 10 (%)
8 22 (%) Vi 16 (%) 14 (%) 13 ()
10 22 (%) Vi 16 (%) 14 (*5) 13 )
12.5 25 @) % 19 (%) 17.5 (o) 15 (%)
16 28 (1%) % 22 (%) 22 (%) 16 (%)
20 32 (1%) % 25 @) 29 (1%) 19 (%)
Style A Internal Thermocouple section anywhere along the heater
Style A is used to evaluate heat length.
T3 % transfer efficiency of an application.  Style C is useful in applications
The junction is located in the heater ~ where material flows past the end of
Style B core to monitor the internal the heater. This junction is embedded

-
13mm (0.5in.)

Style C e
@) %

Thermocouple Types

ASTM

temperature of the heater.

Style B approximates part
temperature, and is available in

all diameters. The thermocouple
junction can be in contact with the
inside of the heater sheath, located
in the 13 mm (0.5 in.) no-heat

Conductor Characteristics

in a special end disc. Type C is
available only on 6.5, 8,10, 12.5 and
16 mm diameter units.

To order, specify internal
thermocouple, Style A, B or C and
thermocouple ASTM Type J, T, K or
E. If not specified, 250 mm (10 in.)
thermocouple leads are supplied.

Temperature Range

Code < R
J Copper Constantan (Silver Color) -60 to 370 (-75 to 700)
K Chromel® (Non-Magnetic) Alumel® (Magnetic) -20 to 1260 (0 to 2300)
For other ASTM types, contact Watlow.
How to Order For made-to-order units, please Availability

To order stock AB cartridge heaters,
please specify:

e Code number

e Termination options, and length
of leads
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specify:

* Diameter

e Overall length
 Watts

e Termination options, and length of
leads

Stock: Next day shipment

Made-to-Order: Shipment within
three weeks



Hot Runner
Nozzle Heaters Made in Kronau, Germany

Metric EB Cartridge

Diameter Sheath Length No-Heat Length Watt Densny
(in.) WWEUS] W/cm?2 (W/in2) Availability Code No.

(11%6) (58) Stock KEBE0040C001A
(11%) 14 (90) Stock KEBE0040C002A
4o (11%) 100 19 (123) Stock KEBE0040C003A
40 (11%) 125 24 (155) Stock KEBE0040C004A
40 (11%) 150 28 (181) Stock KEBE0040C005A
60 (2%) 50 5 (32) Stock KEBEO060C001A
60 (2%) 100 11 (71) Stock KEBEO060C002A
60 (2%) 150 16 (103) Stock KEBE0060C003A
60 (2%) 200 21 (135) Stock KEBE0060C004A
60 (2%) 250 27 (174) Stock KEBE0060C005A
80 (3%) 100 7 (45) Stock KEBEO0SOCO001A
80 (3%) 150 11 (71) Stock KEBE0080C002A
80 (3%) 200 15 (97) Stock KEBE00S0C003A -
80 (3%) 300 22 (142) Stock KEBE0080C004A a5
80 (3%) 450 33 (213) Stock KEBE0080CO05A ==
100 (31%) 100 6 (39) Stock KEBEO100C001A Xl
100 (31%:) 200 11 (71) Stock KEBE0100C002A > =
100 (3'%) 300 17 (110) Stock KEBEO100C003A a S
8.0 40 (11%6) 50 8 (52) Stock KEBF0040C001A S
40 (11%6) 75 11 (71) Stock KEBFO0040C002A N
40 (11%) 100 15 (97) Stock KEBFO0040C003A ® O
40 (1%) 150 23 (148) Stock KEBF0040C004A Io
40 (11%6) 200 31 (200) Stock KEBFO0040C005A &S
60 (2%) 75 6 (39) Stock KEBFO0060C001A 8 Q
60 (2%) 150 13 (84) Stock KEBF0060C002A
60 (2%) 200 17 (110) Stock KEBFO060C003A
60 (2%) 250 22 (142) Stock KEBFO060C004A
60 (2%) 300 26 (168) Stock KEBFO060C005A
80 (3%) 100 6 (39) Stock KEBFO0080C001A
80 (3%) 200 12 (77) Stock KEBFO080C002A
80 (3%) 300 18 (116) Stock KEBFO080C003A
80 (3%) 25 400 33 (213) Stock KEBF0080D00LA
80 (3%) 25 500 41 (265) Stock KEBFO0080D002A
100 (31%s) 100 5 (32) Stock KEBFO0100C001A
100 (31%:) 250 12 (77) Stock KEBFO0100C002A
100 (31%) 25 400 23 (148) Stock KEBFO0100D001A
100 (31%) 25 500 29 (187) Stock KEBFO0100D002A
100 (31%:) 25 600 35 (226) Stock KEBFO0100D003A
130 (5%) 25 200 8 (52) Stock KEBF0130D001A
130 (5%) 25 350 14 (90) Stock KEBFO0130D002A
130 (5%) 25 500 20 (129) Stock KEBFO0130D003A
10.0 40 (11%s) 50 6 (39) Stock KEBGO0040CO01A
40 (1%) 100 12 (77) Stock KEBGO0040C002A
40 (11%6) 150 18 (116) Stock KEBGO0040C003A
40 (11%) 200 24 (155) Stock KEBGO0040C004A
40 (1%) 250 31 (200) Stock KEBG0040C005A
60 (2%) 100 7 (45) Stock KEBGO0060C001A
60 (2%) 150 10 (65) Stock KEBGO0060C002A
60 (2%) 200 14 (90) Stock KEBGO0060C003A
60 (2%) 300 21 (135) Stock KEBGO0060C004A
60 (2%) 400 28 (181) Stock KEBGO0060C005A
80 (3%) 100 5 (32) Stock KEBGO0080CO01A
80 (3%) 200 10 (65) Stock KEBGO0080C002A
80 (3%) 300 14 (90) Stock KEBGO0080CO03A
80 (3%) 400 19 (123) Stock KEBGO0080CO04A
80 (3%) 600 29 (187) Stock KEBGO0080CO05A
100 (31%) 200 7 (45) Stock KEBGO100C001A
100 (31%) 300 11 (71) Stock KEBG0100C002A
100 (31%:) 400 15 (97) Stock KEBGO0100C003A
100 (31%) 500 19 (123) Stock KEBGO100C004A
100 (31%) 25 700 33 (213) Stock KEBG0100D001A

CONTINUED '

Note: All stock EB cartridge heaters 230VA(ac) and 1000 mm fiberglass insulated swaged-in leads.
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Hot Runner
Nozzle Heaters Made in Kronau, Germany

Metric EB Cartridge

Diameter Sheath Length No-Heat Length Watt DenS|ty
(in.) WELS] W/cm2 (WI/in2) Availability Code No.
10.0

130 (5%) 200 (32) Stock KEBG0130C001A
130 51/5 400 11 (71) Stock KEBGO0130C002A
130 (5%) 25 600 19 (123) Stock KEBG0130D001A
130 (5%) 25 800 26 (168) Stock KEBG0130D002A
130 (5%) 25 1000 32 (206) Stock KEBG0130D003A
160 (6%s) 25 200 5 (32) Stock KEBGO0160D001A
160 (6%:) 25 500 12 (77) Stock KEBG0160D002A
160 (6%:) 25 800 20 (129) Stock KEBG0160D003A
160 (6%s) 25 1000 25 (161) Stock KEBGO0160D004A
160 (6%:) 25 1200 30 (194) Stock KEBG0160D005A
200 (7%) 25 300 6 (39) Stock KEBG0200D001A
200 (7%) 25 600 11 (71) Stock KEBG0200D002A
200 (7%) 25 1000 19 (123) Stock KEBG0200D003A
200 (7%) 25 1200 23 (148) Stock KEBG0200D004A
200 (7%) 25 1400 27 (174) Stock KEBG0200D005A
250 (9%) 25 400 6 (39) Stock KEBG0250D001A
250 (9%) 25 700 10 (65) Stock KEBG0250D002A
250 (9%) 25 1000 15 (97) Stock KEBG0250D003A
250 (9%) 25 1400 20 (129) Stock KEBG0250D004A
300 (11%) 30 500 6 (39) Stock KEBG0300D004A
300 (11%) 30 1000 12 (77) Stock KEBG0300D002A
300 (11%) 30 1500 18 (116) Stock KEBGO0300D003A
12.5 80 (3%) 150 6 (39) Stock KEBJ0080CO01A
80 (3%) 300 12 (77) Stock KEBJO080C003A
80 (3%) 400 15 (97) Stock KEBJ0080C004A
80 (3%) 500 19 (123) Stock KEBJ0080C002A
80 (3%) 700 27 (174) Stock KEBJ0080C005A
100 (31%) 200 6 (39) Stock KEBJ0100C001A
100 (31%) 400 12 (77) Stock KEBJ0100C002A
100 (31%s) 600 18 (116) Stock KEBJ0100D003A
100 (31%) 800 24 (155) Stock KEBJ0100D004A
100 (31%s) 25 1000 37 (239) Stock KEBJ0100D001A
130 (5%) 250 5 (32) Stock KEBJ0130C001A
130 (5%) 500 11 (71) Stock KEBJ0130C002A
130 (5%) 25 800 21 (135) Stock KEBJ0130D001A
130 (5%) 25 1000 26 (168) Stock KEBJ0130D002A
130 (5%) 25 1400 36 (232) Stock KEBJ0130D003A
160 (6%:) 25 300 6 (39) Stock KEBJ0160D001A
160 (6%:) 25 600 12 (77) Stock KEBJ0160D002A
160 (6%:) 25 1000 20 (129) Stock KEBJ0160D003A
160 (6%:) 25 1400 28 (181) Stock KEBJ0160D004A
160 (6%:) 25 1700 34 (219) Stock KEBJ0160D005A
200 (7%) 25 400 6 (39) Stock KEBJ0200D002A
200 (7%) 25 700 11 (71) Stock KEBJ0200D003A
200 (7%) 25 1000 15 (97) Stock KEBJ0200D004A
200 (7%) 25 1500 23 (148) Stock KEBJ0200D005A
200 (7%) 25 2000 30 (194) Stock KEBJ0200D006A
250 (9%) 25 500 6 (39) Stock KEBJO0250D001A
250 (9%) 25 1000 12 (77) Stock KEBJ0250D002A
250 (9%) 25 1500 18 (116) Stock KEBJ0250D003A
250 (9%) 25 2000 23 (148) Stock KEBJ0250D004A
300 (11%) 30 600 6 (39) Stock KEBJ0300D001A
300 (11%) 30 1500 15 (97) Stock KEBJ0300D002A
16.0 80 (3%) 200 6 (39) Stock KEBLO0SOCO01A
80 (3%) 400 12 77) Stock KEBLO0SOC002A
80 (3%) 600 18 (116) Stock KEBLO0SOC003A
80 (3%) 800 24 (155) Stock KEBLO0SOC004A
100 (3'%:) 300 7 (45) Stock KEBLO100C001A
100 (31%) 500 12 77) Stock KEBLO100C002A
100 (31%) 700 16 (103) Stock KEBLO0100C003A
100 (31%) 25 1000 29 (187) Stock KEBLO100D001A

CONTINUED '

Note: All stock EB cartridge heaters 230VA(ac) and 1000 mm fiberglass insulated swaged-in leads.
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Hot Runner
Nozzle Heaters Made in Kronau, Germany

Metric EB Cartridge

Diameter Sheath Length No-Heat Length Watt DenS|ty
mm in. mm \WEUH] W/cm2 (W/in2) Availability Code No.

16.0 130 (5%) 25 400 (52) Stock KEBL0130D001A
130 (5%) 25 600 12 (77) Stock KEBLO0130D002A
130 (5%) 25 800 16 (103) Stock KEBLO0130D003A
130 (5%) 25 1200 24 (155) Stock KEBL0130D004A
160 (6%s) 25 500 8 (52) Stock KEBLO0160D001A
160 (6%s) 25 700 11 (71) Stock KEBLO0160D002A
160 (6%) 25 1000 16 (103) Stock KEBLO160D003A
160 (6%s) 25 1500 23 (148) Stock KEBLO0160D004A
160 (6%s) 25 2000 31 (200) Stock KEBLO0160D005A
200 (%) 25 600 7 (45) Stock KEBLO0200D001A
200 (7%) 25 1000 12 (77) Stock KEBL0200D002A
200 (7%) 25 1500 18 (116) Stock KEBL0200D003A
200 (7%) 25 2000 24 (155) Stock KEBL0200D004A _
250 (9%) 25 700 6 (39) Stock KEBL0250D001A 22
250 (9%) 25 1500 14 (90) Stock KEBL0250D002A T ®
250 (9%) 25 2000 18 (116) Stock KEBLO0250D003A 5 &
300 (11%%s) 30 1000 8 (52) Stock KEBLO300D001A 2 o
300 (11%%s) 30 1500 11 (71) Stock KEBLO300D002A =35
300 (11%%s) 30 2000 15 (97) Stock KEBLO0300D003A S =
20.0 200 (7%) 25 1000 9 (58) Stock KEBN0200D001A > O
200 (7%) 25 1500 14 (90) Stock KEBN0200D002A Ig
200 (7%) 25 2000 19 (123) Stock KEBNO0200D003A o =
300 (11%%s) 30 1000 6 (39) Stock KEBNO300DO001A o)
300 (113%s) 30 1500 9 (58) Stock KEBNO0300D002A @
300 (11%s) 30 2500 15 (97) Stock KEBNO300D003A
400 (15%) 40 1000 5 (32) Stock KEBNO0400D001A
400 (15%) 40 2500 11 (71) Stock KEBNO0400D002A
400 (15%) 40 4000 18 (116) Stock KEBNO0400D003A
500 (19%%s) 50 1000 4 (26) Stock KEBNO500D001A
500 (19%%s) 50 2500 9 (58) Stock KEBNO0500D002A
500 (19'%s) 50 4000 14 (90) Stock KEBNO500D003A

Note: All stock EB cartridge heaters 230VA(ac) and 1000 mm fiberglass insulated swaged-in leads.
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Hot Runner
Nozzle Heaters

Metric K-RING® and
Mini K-RING

Watlow’s K-RING® and mini K-RING
heaters take nozzle heating
technology a step ahead of the

competition. Thanks to the innovative

design, plastic molders no longer
have to compromise with sloppy fit
tolerances, uneven temperature
profiles or short heater life.

Featuring a machined brass casting
construction, these heaters can
handle very high temperatures while
providing maximum heat transfer.

Watlow’s mini K-RING design is ideal

for applications where space is
limited such as hot runner molds
with multiple cavities. The heating
element fits easily into the small area
and heats with precision and
efficiency.

The K-RING and mini K-RING
heaters feature highly flexible
unheated ends which give the
customer the ability to form leads to
the wire channel. The unit also
contains small lead adapters which
take up less space in the machine.

With a precision machined inside
diameter, the K-RING and

mini K-RING heaters fit perfectly—
and do not require clamping bands.
Precision fit, along with the excellent
thermal conductivity of brass, allow
the K-RING and mini K-RING to give
you an extremely even temperature
profile.

Performance Capabilities

e Operating temperature to 650°C
(1200°F)

e Maximum watt density on inside
diameter to 50 W/cm2 (320 W/in2)

- Maximum voltage to 240VA(ac)

120

Features and Benefits

e Brass casting construction
protects heater from damage, as
well as maximizes transfer of heat
to heated parts.

e Precision machining of length
and inside diameter gives
accurate fit tolerances.

e Sealed construction of the
K-RING and mini K-RING
eliminates contamination.

e Stainless steel outer casing

protects the brass heater body,
and acts as an insulator.

e Distributed wattage allows heat
to be precisely placed for an even
temperature profile.

e Customized diameters are
available to meet specific
application needs.

Applications

e Sprue bushings in plastic molding
equipment

e Plastic injection nozzles

e Hot melt equipment



Hot Runner
Nozzle Heaters

Metric K-RING and
Mini K-RING

Technical Data

K-RING and Mini K-RING Comparison Chart

Characteristic K-RING Mini K-RING

Maximum voltage 240 volts 240 volts
Maximum amperage 4.5 amps 2.0 amps
Minimum outer diameter 18 mm (0.70 in.) 10 mm (0.39 in.)
Minimum wall thickness 4 mm (0.16 in.) 2.5mm (0.10 in.)

Maximum element length

L (max) =1.D.* x 6.5

Max. length 250 mm (7.87 in.)

L (max) = 1.D.* x 6.5 mm
Max. length 250 mm (7.87 in.)

Thermocouple

Internal or external Type J or K

External possible

Lead - T/C insulation Fiberglass Fiberglass
Teflon® Teflon®
Lead protection Fiberbraid None

Stainless steel braid
Stainless steel hose

Lead adapter

Standard swaged 6.5 mm (0.25 in.) dia.

Hermetic seal 4 mm (0.16 in.) diameter

Lead exit

Single ended

Dual ended

Lead exit length

Standard = 25 mm (1 in.) to adapter
longer possible upon request

Standard = 150/200 mm (5/7 in.)
staggered to adapter
longer or shorter possible upon request

Reinforced lead exit

Yes - Diameter 7.7 mm (0.30 in.) minimum

30 mm (1.18in.) long

No

Wattage tolerance

+10 percent

+10 percent

* Inner diameter equation applies to all heater sizes.

How to Order

To order your K-RING and
mini K-RING heater, specify:

I.D.

Maximum possible O.D.
Length

Voltage

Wattage

No-heat at lead end
Lead exit

Lead length
Wattage distribution
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Hot Runner
Nozzle Heaters

« Same day shipment on all stock heaters with post
terminals or Type B leads.

MI Nozzle Band

The MI Band is a high performance
nozzle heater constructed from
Watlow’s exclusive mineral
insulation—a material that has much
higher thermal conductivity than the
mica and hard ceramic insulators
used in conventional nozzle band
heaters.

A thin layer of the “high” thermal
conductive MI material is used to
electrically insulate the element wire
from the inside diameter of the
heater sheath. A thicker, “low”
thermal conductivity layer backs up
the element wire, directing the heat
inward towards the part that is being
heated. The result is more efficient
heat transfer ... a performance
solution that lowers element wire
temperatures and increases heater
life.

Performance Capabilities

e Heater operating temperatures to
760°C (1400°F)

* Watt densities to 35.6 W/cm?
(230 W/in2) available on small
diameter nozzle bands

Features and Benefits

e Operating temperatures to
760°C (1400°F) make it possible
to safely melt even highly
engineered resins, like Peek™,
Teflon®, Ultem® and Zytel®.

e Higher watt densities than any
other band contribute to faster
heat-up and through-put to
increase productivity.

e High thermal conductivity of Ml
and low mass construction give
almost instant response to
temperature control.
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e Stainless steel design resists
contamination of plastic blow
back or other free-flowing
materials. Side folds turn to the
inside diameter rather than the
outside diameter.

Applications
* Automotive molding
= Highly engineered resins

Coiled or Sinuated

Thick Low .
Conductivity Wire Element
MI Backing

Thin High E

Conductivity
Ml Insulation

Stainless
Steel Sheath

Element Wire in——
Mineral Insulation

Teflon® and Zytel® are registered trademarks
of E.l. du Pont de Nemours & Company.

Ultem® is a registered trademark of General
Electric Corporation.

Peek™ is a trademark of Victrex plc.



Hot Runner
Nozzle Heaters

MI Nozzle Band
Termination Variations

Leads Type B, Type B—90 Degree
Rotation, Type B—180 Degree
Rotation or Type C: Two fiberglass-
insulated lead wires exit in a single
metal braid for good abrasion
protection, lead flexibility and wiring
convenience. Leads are 51 mm

(2 in.) longer than braid. Shipped
with 305 mm (12 in.) leads, unless
longer length is specified. To order,
specify type and length.

Type B
Stock

9mm 305 mm 21 mm
(036in.) Fazin. N\ 812 i)

32mm
(1.2501n.)

Width 1.6 mm
(0.0625 in.)

Type B—90 Degree Rotation
Non-Stock

16 mm
~(0.625in.)

Type B—180 Degree Rotation
Stock

Qmm 31 mm‘ 305 mm
(0.38in) G812in! @iy \

R —

17 mm
(0.671in.) \
32mm

(1.250in)

"Width = 1.6 mm
(0.0625 in.)

Type C
Stock

<—16.70 mm Dia.
(0.656 in.)

«— 19.05 mm Nom.

4.90 mm R
(0.75in.)

0.191in.
©9tin)

Post Terminals

Type K 1l

Stock
HE
.+ HH ~16.70 mm Dia.
(0.656in.)
— l«~—19.05 mm Nom.

4.90 mm ‘ (0.751in.)
(0.191 |n.)/ /14.10 mm

N (0.557 in.)

e [ © ]
Type K: Flexible lead wires exit
vertically from the heater. These
leads can be bent adjacent to the
heater for a quick and easy
connection. To order, specify Type
K and length.

—— [Tt
—

oo
X X%
5554

CRRILR
JERKLK
R

-« 16.70 mm Dia.
(0.656 in.)

e
R
A%

(0.751in.)

Type E: Loose metal braid encloses
two fiberglass leads for good
abrasion protection, lead flexibility
and wiring convenience. Leads are
51 mm (2 in.) longer than braid.
Shipped with 305 mm (12 in.) leads,
unless longer length is specified.
To order, specify Type E and
length.

Type H
Stock

«—16.70 mm Dia.
(0.656 in.)

/16.10 mm

(0.635in.)

4.90 mm
(0.191in.)

N

- 19.05 mm Nom.

Type F
Stock
16.70 mm Dia.
1 (0.656 in.)
«—19.05 mm Dia.
4.90 mm
(0.191in.) ILI' 1610 mm T (0.751in.)

(0635 in.)

@IS

Type F: Loose fiberglass sleeving
encloses two fiberglass leads for
additional insulation protection
where high temperature or minor
abrasion is present. Leads are

51 mm (2 in.) longer than the
sleeving. To order, specify Type F
and length.

Type H: A flexible steel hose
encloses the leads for maximum
abrasion protection. Leads are

51 mm (2 in.) longer than hose.
Shipped with 305 mm (12 in.) leads,
unless longer length is specified. To
order, specify Type H and length.
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Hot Runner
Nozzle Heaters

MI Nozzle Band
Variations

11 mm
(0.45in.)

124

Lead Wire

Heaters rated at less than
250VA(ac) use UL® approved lead
insulation for operations to 250°C
(480°F) as standard. Lead insulation
UL® rated for operation to 450°C
(840°F) is available for high
temperature applications where the
leads are shrouded or enclosed with
the heater. These leads are
available in any of the Type B with
loose braid as well as Types E, F
and H lead configurations. All
heaters rated at more than
250VA(ac) use this wire. When
ordering, specify 450°C

(850°F) wire.

Thermocouple

ASTM Type J or K internal
thermocouples are available on lead
Type B with loose braid. The
thermocouple junction, which is
welded inside the lead cap or spot-
welded to heater sheath, provides a
signal for measuring relative heater
temperature.

K
4
d
K
\ Spot welded to
heater sheath

Heavy Duty Strain Relief

Heavy duty strain relief is
recommended for applications
where there is great stress or
continued flexing of the leads.
The strain relief is available on

Type B, Type B—90 Degree and
Type B—180 Degree leads only. To
order, specify heavy duty strain
relief.

Low Profile Tig Welded Nuts

Low profile nuts are available on all
widths. Low profile nuts have a
clearance of 10 mm (0.406 in.).

To order, specify low profile tig
welded nuts.

Low Profile Clamp Bars

Low profile clamp bars are available
on both one 25 mm (1 in.) and

38 mm (1.5 in.) wide heaters, for
wider widths consult factory. The
bars are 6 mm (0.25 in.) diameter

with an 8-32 screw. To order, specify
low profile clamp bars.



Hot Runner
Nozzle Heaters

MI Nozzle Band
MI Stock Product

Watt
Construction Watts Density Termination Avail. | Code No.
Wicm2 (W/in2)

1pc 100 94 (61) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1A1AN2

1pc 120 150 142  (92) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1A1AN1

1pc 120 200 189 (122) Type B,C,E or H 0.05 (0.1) Stock | MB1A1AN3

1pc 240 200 189 (122) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1A1AN4

1pc 120 200 10.8 (70) Type B,C.E or H 0.05 (0.1) | Stock | MB1A1JN4

1pc 240 200 108  (70) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1A1JN3

1pc 120 300 164 (106) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1A1JN2

1pc 240 300 164 (106) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1A1JN1

1pc 240 400 218 (141) | TypeB,C.EorH 0.05 (0.1) | Stock | MB1A1JN5

31.8 (%) | 254 (1) 1pc 120 250 161 (104) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1E1AN2
254 (1) 1pc 240 250 161 (104) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1E1AN1
254 (1) 1pc 240 300 192 (124) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1E1AN3
38.1 (1%) 1pc 120 350 135  (87) Type B,C.EorH 0.09 (0.2) | Stock | MB1E1JN2
38.1 (1%) 1pc 240 350 135  (87) Type B,C,E or H 0.09 (0.2) | Stock | MB1E1JN1
38.1 (1%) 1pc 240 450 173 (112) Type B,C,E or H 0.09) (0.2) | Stock | MB1E1JN3
31.8 (1%) 254 (1) 1pc 120 200 9.6 62) Type B,C,E or H 0.05 (0.1) Stock | MB1J1AN4
254 (1) 1pc 240 200 96 (62) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1J1AN3
254 (1) 1pc 120 300 144  (93) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1J1AN2
254 (1) 1pc 240 300 144  (93) Type B,C,E or H 0.05 (0.1) | Stock | MB1J1AN1
254 (1) 1pc 240 400 193 (125) | TypeB,C,EorH 0.05 (0.1) | Stock | MB1J1AN5
381 (%) 1pc 120 300 90  (568) Type B,C.Eor H 0.09 (0.2) | Stock | MB1J1JN1
381 (%) 1pc 240 300 90  (568) Type B,C.Eor H 0.09 (0.2) | Stock | MB1J1JN3
381 (%) 1pc 240 450 135 (87) | TypeB,C,EorH 0.09 (0.2) | Stock | MB1J1IN2
38.1 (%) 1pc 240 600 179 (116) Type B,C,Eor H 0.09 (0.2) | Stock | MB1J1JN4
50.8 (2) 1pc 240 300 65 (42) | TypeB,C,.EorH 0.14 (0.3) | Stock | MB1J2AN2
50.8 (2) 1pc 240 450 88 (57) | TypeB,C,EorH 0.14 (0.3) | Stock | MB1J2AN1
50.8 (2) 1pc 240 900 193 (125) Type B,C,Eor H 0.14 (0.3) | Stock | MB1J2AN3
76.2 (3) 1pc 240 350 48  (31) Type B,C,E or H 0.18 (0.4) | Stock | MB1J3AN2
76.2 (3) 1pc 240 500 70 (45) Type B,C.EorH 0.18 (0.4) | Stock | MB1J3AN1
762 (3) 1pc 240 1000 161 (104) | TypeB,C,EorH 0.18 (0.4) | Stock | MB1J3AN3
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Hot Runner
Nozzle Heaters

MI Nozzle Band

Watt
Construction Volts Watts Density Termination Avail. | Code No.
Wicm2 (W/in2)
445 (1%) 120 300 7.7  (50) Type B,C.EorH 0.09 (0.2) | Stock | MBIN1IN2
38.1 (1%) 240 300 73 (47) Type B,C.EorH 0.09 (0.2) | Stock | MBIN1IN1
381 (1%) 240 700 | 17.0 (110) Type B,C.E or H 0.09 (0.2) | Stock | MBIN1JN3
50.8 (2 240 750 | 13.3  (86) Type B,C,E or H 0.14 (0.3) | Stock | MBIN2AN1
508 (2) 254 (1%) 1pc 120 350 [11.3 (73) Type B,C,E or H 0.09 (0.2) | Stock | MB2A1AN2
254  (1%) 1pc 240 350 113 (73) Type B,C.EorH 0.09 (0.2) | Stock | MB2A1AN1
25.4  (1%) 1pc 240 450 145  (94) Type B,C,E or H 0.09 (0.2) | Stock | MB2A1AN3
381 (1%) 1pc 240 400 82 (53) Type B,C,E or H 0.14 (0.3) | Stock | MB2A1JN1
38.1 (1%) 1pc 240 1000 | 204 (132) Type B,C,E or H 0.14 (0.3) | Stock | MB2A1JN2
50.8 (2) 1pc 240 750 113 (73) Type B,C.EorH 0.18 (0.4) | Stock | MB2A2AN1
50.8 (2) 1pc 240 1200 19.3 (125) Type B,C,E or H 0.18 (0.4) | Stock | MB2A2AN2
57.2 (2%) 63.5 (2%) 1pc 240 1000 11.2 (72) Type B,C,Eor H 0.23 (0.5) Stock | MB2E2JN1
63.5 (2%) 254 (1) 1pc 240 400 9.7  (63) Type B,C.Eor H 0.09 (0.2) | Stock | MB2J1AN1
38.1 (1%) 1pc 240 500 7.7  (50) Type B,C,E or H 0.18 (0.4) | Stock | MB2J1JN1
How to Order Availability

To order your stock MI Nozzle
heater, specify:

e Quantity

* Watlow code number

e Options

e Lead type and length, or
terminal type configuration
(If code number has an “N” as
the last letter in the code, you
must specify termination type
and lead length. 305 mm (12 in.)
leads will be supplied if not
otherwise specified).

Stock: Same day shipment on

MI Nozzle heaters with post terminals
or 305 mm (12 in.) Type B leads.
Longer lead lengths or other
terminations will ship next day.

Made-to-Order: If stock units do
not meet application needs, Watlow
can manufacture Ml Nozzle heaters
to special requirements. Please
consult a Watlow sales engineer or
authorized distributor.

Special Mica Nozzle
Clamping Variations

HV Wedge-Lok

Designed to provide excellent
clamping where mounting space is
limited. Available with Type A and L
leads only. Clearance from I.D.

of the heater to the outside edge of
the Wedge-Lok is 8 mm (0.3125 in.)
nominal. Available on certain sizes
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from stock. To order, specify
HV Wedge-Lok.

Less than 2 in. wide:
8 mm (0.3125in.)

\/ More than 2 in. wide:

9 mm (0.3437 in.)

25to 76 mm
(1to3in.)
Diameter

N



Hot Runner
Nozzle Heaters

Thick Film Nozzle

Because the hot runner nozzle is the
final melt path between the manifold
and the gate area, temperature
uniformity is critical to avoid
differences in melt viscosity.
Whether it's hot spots causing
thermal degradation of the plastic,
or cold spots causing flow restrictions,
both affect the final part quality and
consistency from shot to shot.

Watlow’s innovative thick film
heating technology provides the
injection molding industry with a
patented (U.S. patent number
5,973,296) high-performance, low
profile hot runner nozzle heater. The
direct surface contact of the thick
film material to the cylindrical
stainless steel sleeve creates
optimal heat transfer while the non-
porous glass film prevents moisture
absorption resulting in dielectric
failure in other heaters.

Watlow has also developed a thick
film nozzle heater configured with

a low-profile, protective metallic
oversleeve. This metal sleeve allows
for internal lead terminations resulting
in a heater thickness unmatched in
the marketplace. It also provides
additional protection of the dielectric
glass material as well as further
improving mechanical resistance
and enhanced thermal efficiency by
directing more heat transfer through
the heater substrate directly into the
nozzle itself. This added heat transfer
(or reduced heat loss to the outside)
results in a more efficient heater and
overall less energy consumption.

Consult factory for more details on
the metallic oversleeve option.

(U.S. patent number 6,410,894)

Layers Of
Dielectric
Glass

Dielectric
Overglaze

Substrate
Material

Features and Benefits

e Uniform thermal profile and
ability to pattern heater layout
results in uniform melt
temperature for equal cavity filling
and improved part quality;
eliminates hot and cold spots.

e Low thermal mass allows
quicker heat up and less thermal
lag between the heater and the
nozzle.

e Extremely low radial profile
allows closer pitch — center-to-
center distance — between
nozzles for higher nozzle density
and more parts per mold.

Custom-Designed
Resistor Circuit

e Moisture-resistant non-porous
glass film construction
eliminates need for soft starting,
minimizes current leakage and
ultimately reduces cost by
eliminating special need of GFCI
protection.

Agency Approvals

e UL® CSA and CE

Robust industrial heaters

» Designed to operate in
24 x 7 x 365 hour applications.

Operating temperature

= Able to run heaters up to 500°C
(932°F).
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Hot Runner
Nozzle Heaters

Thick Film Nozzle

Thick Film Nozzle Heater Response Test
Thick Film vs. Axial Clamped Coiled Cable

——  Thick Film
Heater Backside

= = = = Thick Film
Heated Nozzle
=" e Calbl e
- .
.- - .- - Heater Backside

Cable
Heated Nozzle

Elapsed Time

Precise Wattage Distribution

Thick film nozzle heaters rated to 500°C (932°F) provide superior
temperature uniformity by putting the energy exactly where it is needed.

Temperature distribution using standard
coiled cable heater.

Temperature distribution using thick film
heating technology.

Watlow thick film technology heaters
offer distinct competitive
advantages over coiled cable heater
technology:

1. Uniform temperature profile

2. No requirement for clamping of
the heater

3. High dielectric barrier with
agency approvals eliminates
need for soft start

4. Lower heater operating
temperatures

5. Precise and repeatable wattage
distribution

6. Increased controllability of system

7. Increased productivity through
decreased set-up time

8. Design allows thermocouple to
be directly immersed into nozzle
body. Replaceable option to
accurately measure melt
temperature — not the heater.

9. Low profile design allows for
larger nozzle with higher feed into
a smaller hole. Also, the water
jacket can be closer to the nozzle
producing better control and
higher yield.

9.525 mm 9.525 mm
(0.3751n.) 0.375in.)
—{No-heatf*— ~No-heat|*— o .
0.787 mm Lead Termination Ring Lead Termination Ring
(0.031in.) / /_ 0.787 mm
Typ. —] - /_){ (0.031in.)
929:9.9.9.9.90.9:9.9.9.9.9:0.0.9.9.
SRRILRAILRIELLIKS
0‘0.0‘0.0.0,0‘0.0‘0‘0‘0.0.0.0.0.0
Heater ID CRGRRRRARRRRRRXAXAXAKAIRR
+7.6 mm Zone A Wattage| XX XX Zone B Wattage Zone C Wattag
(0.3001in.)
Zone A \ J Zone B i
Wattage Wattage B N
Installation

The thick film nozzle heaters are
designed with the optimum diametric
clearance of 0.038 mm (0.0015 in.)
above the actual nozzle. This
clearance allows for easy insertion
and removal of the heater and
excellent heat transfer without the
need for clamping, anti-seize or heat
sink compound with the thick film
nozzle heater.
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Nozzle surface preparation may be
necessary if the nozzle has any
surface contamination or other
irregularities. Cleaning of the used
nozzle body surface is easily accom-
plished with light sand blasting of the
surface and then a light buffing of
the surface with a piece of emery
cloth. After the cleaning operation

the nozzle heater should slip on and
off very easily. Forcing a heater on to
a nozzle may result in heater damage
and possible failure after it has been
in operation.

Do not use anti-seize or heat sink
compound with thick film
nozzle heaters.



Hot Runner
Nozzle Heaters

Thick Film Nozzle

Substrate I.D.
Standard substrate I.D.s include:

6.0 mm (0.238in.)

* 10.0 mm (0.396 in.)

* 12.0 mm (0.474 in.)

e 12.7 mm (0.502 in.)

e 14.0 mm (0.553in.)

* 15.9 mm (0.627 in.)

e 19.0 mm (0.752 in.)

e 22.2mm (0.877in.)

e 25.4 mm (1.02 in.)

e 28.0 mm (1.104 in.)

Substrate Length

« Lengths available starting from
12 mm (0.5in.). Since development
of new length capabilities are
ongoing, please consult factory
for maximum length.

Voltage

= Voltages ranging from 100 to 240V
are available.

Nozzle Heaters

Heater
ID+(0.300)

Q
Q

to

L 1.00t0 6.00

Overall Length

These dimensions are for general guidelines only. For specific
nozzle heater requirements, please consult factory.

1.D. 0O.D. Length
mm (in.)| mm (in.) [ mm  (in.)| Voltage

Class Il — Molded Termination Ring

Termination | Termination

Location

Heater Size

Operating
Temp

Maximum

Watlow
Code Number

0.375

1.500

9.6 (0.377) |11.1 (0.437)| 76.2 (3.0)| 230 250 end molded 500°C (932°F) TNAA0377-0300AA
15.9 (0.627) (17.4 (0.687) | 38.1 (1.5)| 230 220 end molded 500°C (932°F) TNAA0627-0150AA
15.9 (0.627) |17.4 (0.687) |101.6 (4.0)| 230 425 end molded 500°C (932°F) TNAA0627-0400AA
15.9 (0.627) |17.4 (0.687) [177.8 (7.0)| 230 575 end molded 500°C (932°F) TNAA0627-0700AA
19.1 (0.752) (20.6 (0.812) | 30.5 (1.2)| 230 185 end molded 500°C (932°F) TNAAO0752-0120AA
19.1 (0.752) [20.6 (0.812) | 30.5 (1.2)| 230 160 center molded 500°C (932°F) TNAA0752-0120AB
19.1 (0.752) [20.6 (0.812) | 30.5 (1.2)| 115 135 end molded 500°C (932°F) TNAA0752-0120AC
19.1 (0.752) (20.6 (0.812) | 30.5 (1.2)| 240 145 center molded 500°C (932°F) TNAA0752-0120AD
19.1 (0.752) [20.6 (0.812) | 35.6 (1.4)| 230 235 end molded 500°C (932°F) TNAA0752-0140AA
19.1 (0.752) |20.6 (0.812) | 35.6 (1.4)| 230 210 center molded 500°C (932°F) TNAAO0752-0140AB
22.3 (0.877) [23.8 (0.937)| 30.5 (1.2)| 230 210 end molded 500°C (932°F) TNAA0877-0120AA
22.3 (0.877) |23.8 (0.937) | 30.5 (1.2)| 230 185 center molded 500°C (932°F) TNAA0877-0120AB
22.3 (0.877) |23.8 (0.937) | 35.6 (1.4)| 230 270 end molded 500°C (932°F) TNAA0877-0140AA
22.3 (0.877) [23.8 (0.937)| 35.6 (1.4)| 230 235 center molded 500°C (932°F) TNAA0877-0140AB
Class Il — Metallic Oversleeve

9.5 (0.375) 13.5 (0.532)* 953 (3.0) 230

250 end CL Il 500°C (932°F)TNDA0953-0762AA

*Sleeve O.D.

Consult factory for additional sizes.

Inside
Dimension
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For application and technical data
on THINBAND MICA heaters
reference page 37.

Hot Runner
Nozzle Heaters

THINBAND®, HV and
Special Mica Nozzle
Heaters

The THINBAND® heater is Watlow’s
patented redesign of the mica band.
THINBAND heaters deliver fast and
install easily, keeping costs down
and machines up and running.

Watlow’s HV and special mica : ? e
nozzle heaters provide affordable, — —— §
low profile solutions for injection THINBAND HV Nozzle with "A" Lead HV Nozzle with "L" Lead

molding applications. The

Performance Capabilities

e Sheath temperatures to 480°C
(900°F)

e Watt densities to 8.5 W/cm?2
(55 W/in2)

Features and Benefits

e Same day shipment on
more than 1000 variations of
THINBAND lead attachments is
due to Watlow’s exclusive Lead
Adapter—or LA—manufacturing i

method. Customers can reduce HV Nozzle with Wedge-Lok Clamp

s . b
n

. ! . HV Nozzle with Wedge-Lok Clamp
inventories and costly downtime. and "A" Lead and "L" Lead

e Permanently attached
clamping bars.

e Contamination resistance.
No folds on outside of heater.

Applications
< Injection molding nozzles
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Hot Runner
Nozzle Heaters

THINBAND Mica
Nozzle

Features
e Economically priced

e Watlow quality in a low cost
heater

e Low profile clamping

HV Nozzle with "L" Leads

1.D. Width
mm (in.) mm (in.) Volts Watts
25 1) 25 1 120 100

Watlow
Code Number

SHV1A1A1-L10
25 (1) 25 (1) 240 100 SHV1A1A2-L10
25 (1) 25 (1) 120 125 SHV1A1A4-L10
25 1) 25 (1) 240 125 SHV1A1A3-L10
25 (1) 38 (1.5) 120 150 SHV1A1J1-L10
25 1) 38 (1.5) 240 150 SHV1A1J5-L10
25 1) 38 (1.5) 240 200 SHV1A1J4-L10
25 1) 51 ) 240 200 SHV1A2A2-L10
25 1) 76 ®3) 240 300 SHV1A3A1-L10
38 (15) | 25 (1) 240 200 SHV1J1A1-L10
38 (15) | 38 (1.5) 120 275 SHV1J1J1-L10

38 (15) | 38 (1.5) 240 275 SHV1J1J2-L10

38 (15) | 38 (1.5) 240 300 SHV1J1J4-L10

38 (15) | 38 (1.5) 240 250 SHV1J1J5-L10

38 (15) | 51 ) 120 300 SHV1J2A2-L10
38 (15) | 51 ) 240 300 SHV1J2A3-L10
38 (15) | 64 (2.5) 240 400 SHV1J2J2-L10

38 (15 | 76 ®3) 120 400 SHV1J3A1-L10
38 (15) | 76 ®3) 240 400 SHV1J3A2-L10
38 (15 | 76 ®3) 120 450 SHV1J3A3-L10
38 (15) | 76 ©3) 240 450 SHV1J3A8-L10
38 (15) | 102 4 120 600 SHV1J4A1-L10
38 (15) | 102 4 120 550 SHV1J4A3-L10
38 (1.5) | 102 4 240 550 SHV1J4A4-L10
44 (1.75)| 102 4 240 300 SHVIN1J1-L10
51 ) 38 (1.5) 240 300 SHV2A1J1-L10
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Hot Runner
Nozzle Heaters

THINBAND Mica
Nozzle

Features

e Metal braided leads
e Economically priced
e Low profile clamping

132

HV Nozzle with "A" Leads

I.D. Width
mm (in.) mm (in.) Volts WWEUE
25 (1) 25 1) 120 100

Watlow
Code Number

SHV1A1A1-A10
25 (1) 25 (1) 240 100 SHV1A1A2-A10
25 1) 25 1) 240 125 SHV1A1A3-A10
25 (1) 25 1) 120 125 SHV1A1A4-A10
25 (1) 38 (1.5) 240 200 SHV1A1J4-A10
25 (1) 51 ) 240 200 SHV1A2A2-A10
25 (1) 76 3) 240 300 SHV1A3A1-A10
38 (1.5) | 25 (1) 240 200 SHV1J1A1-A10
38 (1.5) | 38 (1.5) 120 275 SHV1J1J1-A10

38 (1.5) | 38 (1.5) 240 275 SHV1J1J2-A10

38 (1.5) | 38 (1.5) 240 300 SHV1J1J4-A10

38 (1.5) | 38 (1.5) 240 250 SHV1J1J5-A10

38 (1.5 | 51 ) 120 300 SHV1J2A2-A10
38 (15 | 51 ) 240 300 SHV1J2A3-A10
38 (1.5) | 64 (2.5) 240 400 SHV1J2J2-A10

38 (1.5) | 76 3) 120 400 SHV1J3A1-A10
38 (1.5) | 76 3) 240 400 SHV1J3A2-A10
38 (1.5) | 76 3) 240 450 SHV1J3A8-A10
38 (1.5) | 102 (4) 120 600 SHV1J4A1-A10
38 (1.5) | 102 (4) 120 550 SHV1J4A3-A10
38 (1.5) | 102 (4) 240 550 SHV1J4A4-A10
51 () 38 (1.5) 240 300 SHV2A1J1-A10




Hot Runner
Nozzle Heaters

THINBAND Mica HV Nozzle with Wedge-Lok Clamp
Nozzle D. Width Watlow
Features 120 100 SHV1A1A1-L10W
- Low price 25 1) 25 @ 240 100 SHV1A1A2-L10W
. . 25 ) 25 [€)) 120 125 SHV1A1A4-L10W
e Low pr_ofll_e: 38 mm (1.5in.) I.D. o5 @ - @ R 15 SHVIALASL1OW
band fIT[S mt(.) a 55 mm 25 (1) 38 (1.5) 120 150 SHV1A1J1-L10W
(2.165 in.) diameter hole - 0 i 05 240 150 SVIALISLI0W
* No bolts, nuts, flanges; 5 @) | 38 (15 240 200 SHV1A1J4-L10W
permanently attached band 25 0 51 @ 240 200 SHV1A2A2-L10W
< Full width clamping band for 38 (15) | 25 o 240 200 SHV1J1A1-L10W
even heat transfer 38 (15) | 38 (L5) 120 275 SHV1J1J1-L10W zs5
38 (15 | 38 (L.5) 240 275 SHV1J1J2-L10W gTD'
38 (15 | 38 (1.5) 240 300 SHV1J1J4-L10W 3 g
38 (L5) | 51 ) 120 300 SHV1J2A2-L10W ® g
38 (15) | 51 @ 240 300 SHV1J2A3-L10W g =
38 (15) | 64 (2.5) 240 400 SHV1J2J2-L10W =0
38 15 | 76 3) 120 450 SHV1J3A3-L10W § o
38 15 | 76 3) 240 450 SHV1J3A8-L10W oy (3
38 (L5) | 102 (4) 240 550 SHV1J4A4-L10W @
44 (L75)| 38 (L.5) 240 300 SHVIN1J1-L10W
51 @) 38 (L.5) 240 300 SHV2A1J1-L10W
25 1) 25 o 120 100 SHV1A1A1-A10W
25 1) 25 1) 240 100 SHV1A1A2-A10W
25 1) 25 o 240 125 SHV1A1A3-A10W
25 1) 25 1 120 125 SHV1A1A4-A10W
25 1) 38 (1L.5) 240 200 SHV1A1J4-A10W
25 (1) 51 (2) 240 200 SHV1A2A2-A10W
38 (15 | 25 @ 240 200 SHV1J1A1-A10W
38 (15 | 38 (L5) 120 275 SHV1J1J1-A10W
38 (15 | 38 (L5) 240 275 SHV1J1J2-A10W
38 (15 | 38 (L.5) 240 300 SHV1J1J4-A10W
38 (15 | 51 ) 120 300 SHV1J2A2-A10W
38 (15 | 51 ) 240 300 SHV1J2A3-A10W
38 (15) | 64 (2.5) 240 400 SHV1J2J2-A10W
38 w5 | 76 ©) 240 450 SHV1J3A8-A10W
38 (1.5) | 102 (4) 120 550 SHV1J4A3-A10W
38 (1.5) | 102 (4) 240 550 SHV1J4A4-A10W
51 ) 38 (1.5) 240 300 SHV2A1J1-A10W
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Nozzle Heaters

THINBAND Mica
Nozzle

Heater Terminations

* One to four inch diameter
e One to six inches wide

34 mm 8-32x (1.3125in.)
long S.H.C.S.

12mm
4 o

25 mm - 102 mm
(Lin.-4in.) Diameter

/

| |[*=—3mm
(0.0937 in.)
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Type L
Stock Option

Flexible lead wires with fiberglass
sleeves exit the nozzle heater on
both sides of the gap. The heater

sheath encloses the ends for
protection against contamination.
To order, specify Type L.

Type A
Stock Option

Especially designed for nozzle
heaters. A galvanized metal braid
over the fiberglass insulated leads
provides strength and protection.
The heater ends are enclosed to
protect against melted plastic and

@_&mmmmmmx
=

........................

contaminants. This arrangement
permits 25 mm (1 in.) and wider
nozzle heaters to be placed flush
against a flange. Available on nozzle
sizes only. To order, specify Type A.



Hot Runner
Nozzle Heaters

THINBAND Mica

Nozzle
Stock Product List

Watt Approx.

Width Density Terminals, Leads and Net. Wt. Code Former
mm (in.) | Volts Special Features kg (Ibs) | Avail. No. Code No.

23.8 (%) | 50.8 (2) 240 175 . Mica Band-12 in. Type K 0.09 (0.2)| Stock | BOS2AK1 -
254 (1) | 254 (1) | 120 | 100 | 6.8 (44) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1A1Al |B1A1AN1
254 (1) | 240 | 100 | 6.8 (44) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1A1A2 |BIALAN2
254 (1) | 120 | 125 | 85 (55) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1A1A3 |B1A1AN3
254 (1) | 240 | 125 | 85 (55) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1A1A4 | B1A1AN4
381 (1%) | 120 | 150 | 6.8 (44) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1A1J1 |B1A1JN1
381 (1%) | 240 | 150 | 6.8 (44) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1A1J2 |B1A1JN2
381 (1% | 120 | 200 | 91 (59) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1A1J3 |B1A1JN3
38.1 (1%) | 240 200 9.1 (59) 1 | THINBAND-Type AorL 0.09 (0.2)| Stock | STB1A1J4 |B1A1JN4

31.8 (T4) | 159 (%) 120 100 8.4 (54) 1 | Mica Band-12in. Type A 0.09 (0.2)| Stock | B1IEOLA1 -
38.1 (1%) | 120 125 51 (33) 1 | THINBAND-Type AorL 0.09 (0.2)| Stock | STB1E1El |B1E1EN1
38.1 (1%) | 240 125 51 (33) 1 | THINBAND-Type Aor L 0.09 (0.2)| Stock | STB1E1E2 |B1E1EN2
38.1 (1%) | 240 75 3.1 (20) 1 | THINBAND-Type Aor L 0.09 (0.2)| Stock | STB1E1E4 |B1E1EN3
38.1 (1%) | 240 | 250 |104 (67) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1E1E3 |B1E1EN4
762 (3) | 240 | 150 | 25 (16) | 1 |THINBAND-Type AorL 0.22 (0.5)| Stock | STB1E3A1 |B1E3AN1
762 (3) | 240 | 250 | 42 (27) | 1 |THINBAND-Type AorL 0.22 (0.5)| Stock | STB1E3A2 | B1E3AN2
76.2 (3) 240 300 | 51 (33) 1 | THINBAND-Type Aor L 0.22 (0.5)| Stock | STB1E3A3 | B1E3AN3
349 (%) | 254 (1) | 120 | 140 | 64 (41) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1G1Al |B1G1AN1
50.8 (2) | 240 | 300 | 7.9 (51) | 1 |THINBAND-Type AorL 0.14 (0.3)| Stock | STB1G2Al |B1G2AK1
88.9 (3%) | 240 | 200 | 2.6 (17) | 1 |THINBAND-Type AorL 0.27 (0.6)| Stock | STB1G3J1 |B1G3JAl
88.9 (3%) | 240 250 3.3  (21) 1 | THINBAND-Type AorL 0.27 (0.6)| Stock | STB1G3J2 |B1G3JA2

381 (%) | 222 (%) | 240 | 100 | 48 (31) | 1 |MicaBand-TypeAorL 0.09 (0.2)| Stock | B1JORN1 -
25.4 (1) 120 100 40 (26) 1 | THINBAND-Type AorL 0.09 (0.2)| Stock | STB1J1A1l |B1J1AN1
254 (1) | 240 | 100 | 40 (26) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1J1A2 |B1J1AN2
254 (1) 120 150 | 6.0 (39) 1 | THINBAND-Type Aor L 0.09 (0.2)| Stock | STB1J1A3 |B1J1AN3
254 (1) | 240 | 150 | 6.0 (39) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1J1A4 |B1J1AN4
254 (1) | 120 | 200 | 80 (52) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1J1A5 |B1J1ANS5
254 (1) | 240 | 200 | 80 (52) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1J1A6 |B1J1AN6
31.8 (1%) | 240 | 250 | 80 (52) | 1 |THINBAND-Type AorL 0.09 (0.2)| Stock | STB1J1E1l |B1J1EN1
381 (1%) | 120 | 200 | 54 (35) | 1 |THINBAND-Type AorL 0.14 (0.3)| Stock | STB1J1J1 |B1J1JN1
38.1 (1%) | 240 | 200 | 54 (35) | 1 |THINBAND-Type AorL 0.14 (0.3)| Stock | STB1J1J2 |B1J1JIN2
381 (1%) | 120 | 250 | 6.6 (43) | 1 |THINBAND-Type AorL 0.14 (0.3)| Stock | STB1J1J3 |B1J1JN3
381 (1%) | 240 | 250 | 6.6 (43) | 1 |THINBAND-Type AorL 0.14 (0.3)| Stock | STB1J1J4 |B1J1IN4
38.1 (1%) | 120 275 7.4 (48) 1 | THINBAND-Type AorL 0.14 (0.3)| Stock | STB1J1J5 |B1J1JN5
381 (1%) | 240 | 275 | 74 (48) | 1 |THINBAND-Type AorL 0.14 (0.3)| Stock | STB1J1J6 |B1J1IN6
38.1 (1%) | 240 300 8.0 (52) 1 | THINBAND-Type Aor L 0.14 (0.3)| Stock | STB1J1J7 |B1J1JN7

38.1 (1%) | 240 200 | 6.7 (43) 1 | MicaBand-36in. Black Glass 90° from Gap | 0.14 (0.3)| Stock | B1J1JX1 -
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Watt density is above Watlow recommendations at some common molding temperatures.
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Nozzle Heaters

THINBAND Mica

Nozzle
Watt Approx.
Width Density Terminals, Leads and Net. Wt. Code Former
mm (in.) Special Features kg (Ibs)| Avail. No. Code No.
38.1 (1%) | 50.8 (2) 240 300 6.0 (39) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STB1J2A1l |B1J2AN1
63.5 (2%) | 240 400 6.5 (42) 1 | THINBAND-Type A or L 0.23 (0.5)| Stock | STB1J2J1 -
76.2 (3) 240 350 4.6 (30) 1 | THINBAND-Type AorL 0.27 (0.6)| Stock | STB1J3A1l | B1J3AN1
76.2 (3) 240 500 6.7 (43) 1 | THINBAND-Type AorL 0.27 (0.6)| Stock | STB1J3A2 | B1J3AN2
76.2 (3) 240 800 |10.7 (69) 1 | THINBAND-Type AorL 0.27 (0.6)| Stock | STB1J3A3 | B1J3AN3
101.6 (4) 240 600 6.0 (39) 1 | THINBAND-Type A or L 0.27 (0.6)| Stock | STB1J4A1l —
445 (1%) | 381 (%) 240 150 34  (22) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STBIN1J1 |BIN1JN1
38.1 (%) 120 200 45 (29 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STBIN1J2 |BIN1JN2
38.1 (%) 240 200 45 (29 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STBIN1J3 |BIN1JN3/4
38.1 (%) 240 225 50 (32 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STBIN1J5 |BIN1JN5
38.1 (%) 240 250 56 (36) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STBIN1J6 | BIN1JN6
445 (1%) | 381 (%) 120 300 6.7 (43) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STBIN1J7 |BIN1JN7
38.1 (%) 240 300 6.7 (43) 1 | THINBAND-Type A or L 0.14 (0.3)| Stock | STBIN1J8 |B1N1JN8
38.1 (%) 240 200 46 (30) 1 | Mica Band-72in. Type C 0.14 (0.3)| Stock | BIN1JC3 -
476 (1%) | 254 (1) 240 140 43 (28) 1 | THINBAND-Type AorL 0.14 (0.3)| Stock | STB1R1Al1l |B1R1AL1

Watt density is above Watlow recommendations at some common molding temperatures.

Mica Band-Post-thermocouple hole at gap, THINBAND replacement does not include thermocouple hole at gap.
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Technical Data

Maximum Allowable Watt Density

The following derating factors apply
to the Maximum Allowable Watt
Density chart, which are shown in
both inch base and metric for your
convenience. Please review these
factors and the chart to determine
the correct watt density curve for
your application.

Derating Factors:

e For units over 51 mm (2 in.) in
width, multiply wattdensity by 0.8.

In applications where unusual
operating conditions are present,

such as irregular mounting
surfaces, contact the Watlow

factory in St. Louis, Missouri,

for watt density limitations.

Maximum Allowable Watt Density

e For applications where insulating
blankets are used, multiply W/in2
(W/cm?2) by 0.75.

Watt Density—W/cm?
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Hot Runner
Nozzle Heaters

Problem Solvers

Watlow Solution To Common

Nozzle Heater Problems

Heater replacement intervals can be

lengthened or heater problems eliminated

by using the optimum heater technology.

Check the list below to see if your plastics

processing can be improved.

Problem

Heater Solution

Contamination shortening
heater life

MI, THINBAND nozzle heater with contamination
resistant side folds on I.D. of heater

Sealed K-RING heater

Coiled cable heater

Thick film nozzle heater

High process temperature
shortening heater life

MI nozzle heater
Thick film nozzle heater 500°C (932°F)

Uneven temperature
profile on nozzle

Thick film nozzle heater - able to optimize heat pattern
MI, coiled cable or K-RING heater
Distributed wattage cable or K-RING heater

Process temperature
not reaching set point

Check for proper heater fit-to-nozzle

Increase heater wattage and/or switch to higher watt
density MI, coiled cable heater

Thick film nozzle heater

Tight clearance/limited space

Low profile thick film nozzle heater
Axial clamp cable heater

Low profile clamp bars on Ml heater
Wedge-Lok mica heater

Low profile cable heater

No space/limited space
for temperature sensor

Cable or K-RING heater with internal thermocouple

Power leads
overheating/insulation
deteriorating

Use MGT 454°C (850°F) rated wire
Fiberglass sleeve over leads
Use cable heater with unheated tail section

Power lead insulation
abrading/require physical
protection against sharp edges

Metal braided leads
Stainless steel hose

Power lead failure cause
by excess flexing

Heavy duty strain relief on Ml or K-RING heater

No stock heater listed for
application
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Hot Runner
Nozzle Heaters

Case History

Hot Runner Nozzle Heaters

Problem:

An injection molding customer
required a more efficient heating
method for their hot runner system
to increase start-up and throughput.

A segment where hot runner
systems have been readily adopted
is in the production of plastic
preform parts (unblown bottles).
This particular molder was utilizing
multiple plastic resins with melt
temperature ranges of 176°C to
301°C (350°F to 575°F). Thick film
technology heaters have an
operating range up to 500°C (932°F)
and due to the overall efficiency and
low profile; they were an ideal
heating method for this hot runner
system.

The heated nozzle section of this hot
runner system utilized cable heaters
to keep the melt at temperature. The
customer found that the loose fitting
wound heater design was not
providing an even thermal profile on
the nozzle resulting in lost
efficiencies. Therefore, a different
approach was required.

Solution:

Multi-zone distributed wattage thick
film nozzle heaters from Watlow.
The thick film heating technology
offered the OEM multiple benefits to
meet the needs of the application.

Watlow’s thick film nozzle heaters
provide OEMs and molders with
the following advantages:

Low radial ink / substrate profile —

0.9 mm (0.035in.)

« Allows for higher nozzle density in
the tool.

« Allows for use of larger nozzles
with larger feed into a smaller hole
resulting in more plastic
throughput.

* Permits water jackets to be closer
to the nozzle; better control
resulting in higher part yield.

Construction

= Provides uniform surface contact
along the nozzle- even thermal
profile

e Increased controllability of the
system; thermocouples are
separate from the heater and
immersed into the body of the
nozzle, resulting in a more
consistent process temperature
reading

< Flexible leads allow for greater
manipulation in wiring channel,
which provides greater manifold
design flexibility

* Moisture and contamination
resistant

e High-temperature molded
termination

Precise wattage distribution and

tight tolerance

e Reduces part scrap

< Provides more consistent results
than traditional methods

< Able to maintain consistent
temperatures as the system is
running

Positive resistance coefficient

e Improves response time,
controllability and heater life

< Faster ramp to operating
temperature

Overall Results:

The customer experienced benefits
of cost savings on steel, additional
machining; purchasing one heater
(manifold) versus multiple tubulars,
decreased overall power
consumption, faster system
response and a higher part yield.
This customer has plans to order
additional thick film technology
heaters to incorporate into additional
systems.

Thick film nozzle heaters

provide a superior temperature
uniformity capability by putting the
energy exactly where it is needed by
the application.
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