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A copy of the Agenda is included as Attachment 1

The signed attendance sheet is included as Attaatizne

Eric Liu replaces Bill Buscher as voting member $muthwest Research.

Bill Buscher agreed to be the motion and actiomitecorder for the meeting.

Minutes from May 6, 2009 Surveillance panel meetirge approved with no changes.

Action Item Review

Motions and Action Items
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As Recorded at the Meeting by Bill Buscher

1.

Action Item — SwRI to provide information (schensadind equipment list) on
how they monitor injector pulse width and ignitiming.

Done. SwRI to submit today. To be included in 11/19/09 meeting minutes.

2.

Action Item — SwRI to provide information on théad cell enclosure and
blanket heater.
Open. SwRI working on. To be included in 11/19/0heeting minutes.

Action Item — Severity task force to evaluate th&d cell range specification
currently included in the Sequence IVA test procedu
Done. Dropped at last severity task force meeting.

Action Item — Labs to start conducting ICP analysighe Flush 1 and Flush 2
oil samples, for all reference tests, and repocoimment section of test report.
Evaluate data at next surveillance panel meeting.

Open. Anyone bring data to review at today’s meeatig? Lubrizol has been
doing, other labs have not. Other labs will stardoing this.

Action Item —Sequence IVA SAE paper number to loduthed in 5/6/09
meeting minutes.
Done.

Motion — Modify Sequence IVA test procedure to remthe requirement to
conduct valve spring free length and squarenessunements and to require
vacuum checks of the cylinder head after assentbtfective 5/6/09.

Bill Buscher / Al Lopez / Passed Unanimously

Done. TMC issued Sequence IVA Information Letter ©-1 on 6/18/09.

Motion — Considering that the oil cooler assemipi (21305-03E00) and
distributor assembly (p/n 22100-40FO0RE) are ngdoravailable from Nissan,
modify Sequence IVA test procedure to eliminaterthmber of allowed runs
criteria on these two parts and to allow for reptaent of distributor caps (p/n
22162-40F00) and rotors (p/n 22157-21E01). Eféech/6/09.

Bill Buscher / Greg Seman / Passed Unanimously
Done. TMC issued Sequence IVA Information Letter ©-1 on 6/18/09.

Motion — Modify Sequence IVA test procedure to aecord only
measurements for fresh air flow rate to the frawer, rocker cover coolant in
temperature, rocker cover coolant out temperatué,to add coolant system
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pressure measurement and control tb5kPa (in a manner similar to the
Sequence VG and VIB). Modify test report forms aiath dictionary
accordingly. Implement by 8/1/09.

Al Lopez / Bill Buscher / Passed 10-0-1
Done. TMC issued Sequence IVA Information Letter ©-1 on 6/18/09.
Report forms issued on 8/1/09.

9. Motion — Modify Sequence IVA test procedure to allfmr 32 (from 20) runs
per engine assembly and 16 (from 10) runs perdgtihead assembly.
Effective 5/6/09.

Bill Buscher / Al Lopez / Passed 8-0-3
Done. TMC issued Sequence IVA Information Letter ©-1 on 6/18/09.

10.Motion — Modify Sequence IVA test procedure to riegthe 1/8” needle valve
(as per SWRI’s set-up) in the PVC system and tonafbr both blowby
measurement methods, using either the Sequenae3kquence V blowby cart
(a previous motion that never made it into the pestedure). Test procedure
to indicate that the valve position is to be wigeiw for all test conditions
except when a blowby measurement is being taken.

Tabled for refinement, and will Eballot by 6/1/09.
Open. Refine motion and vote on at today’s meeting

11 Action Item — Chairman to contact Todd Dvorak te géhe would be available
to perform similar analysis on KA24E Green fueladas he did on EEE fuel
data.

Done. To review at May 2010 SP meeting

Fuel Suppliers Report.
Results of analysis from previous batches werieevead and are found to be acceptable. Batches are

blended when ever orders are placed by lab(s). Gbthe report is included as attachment 3

TMC Report
Rich Grundza reviewed sections of his report ferpghanel. There were no questions or comments. A

copy of Rich’s report is included as attachment 4.

ACC Report.
Jeff Clark presented sections of the ACC reportopy of the report is available at the ACC website.
There were no questions on the report.

Test Hardware Report

Bill Buscher reviewed the hardware status to dateopy of Bill's report is included as attachment 5
There appear to be no hardware shortages and re¥itne TMC data base indicates that 2004, 2007 and
2008 are being used currently. Bill noted that meseént kits are not identified with a batch cdde.has
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contacted Nissan and is awaiting a dispositiohiissue. Bill was advised by OHT that harnesses a
no longer available from Nissan. The panel gave @HBction item to determine and advise the panel o
how many harnesses are on hand at OHT.

Camshaft Measurement Round Robin
Rich Grundza gave a report on the camshaft measmtenmund robin exercise. The results looked very
good and there were no questions on the reporbpk s included as attachment 6.

Severity Task Force Report

Al gave a presentation on the work that had beew do date, which is included as attachment 7. The
panel agreed to disband the task force and thafskid his efforts. There are a couple of itemst thise

left to be resolved. The first is the schematiosihg the PCV system has not been updated to inchele
1/8” valve. Also, the procedure was never revigeckflect the use of either the VG or Il blowbytsa

for measurement. Bill Buscher and Rich Grundza wgeren an action item to generate an information
letter to address this. The panel then discussedlidie modeling and other driveline issues. It was
agreed that driveline couplings and engine mowepacement frequency needs to be defined andosll la
are to review their procedures and device a frecyiéar replacement. Also, the panel agreed to requi
that driveline design changes be proved out witkference oil test.

Under new business the panel reviewed some reesuits on 1006-2 which indicate that it may be
shifting severe. The panel elected to suspendgbefireference oil 1006-2, pending analysis offdam
from the TMC, by the supplier. The panel electeddntinue to use reference oil 1007 and 1009 for
current referencing activities. The panel also dgske TMC to contact the suppliers of VID oils ACBD
and X to determine if any IVA results are availatdethese oils, so that they may be used as mtere
oils for the Sequence IVA.

Attachment 8 is a listing of the motions and acitems from this meeting.
Schematics from Southwest Research are includattaahment 9.

The meeting was adjourned at 2:40 pm.
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Attachment 1

Sequence | VA Surveillance Panel
Warren, Ml
GM Technical Center
November 19, 2009
1:00 p.m. - 3:00 p.m.

AGENDA

Chairman comments

Attendance sign-in sheet distribution

Membership changes

Motion and Action recorders

Approval of minutes for 5/6/2009 All
Review action items from last meeting Buscher

Fuel supplier report — KA24E Green Fuel Carter

TMC report Grundza
ACC report Clark
Test hardware report Buscher

2009 camshaft wear measurement round- Grundza
robin review

Severity task force report Lopez

Round table discussion on engine mounts  All
and driveline specifications/maintenance

Review Scope & Objectives All
Old business
New business

Next meeting



18. Adjourn
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Richmond, VA 23217-2158
Phone No.: 804-788-5279
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Bowden, Dwight

OH Technologies, Inc.

9300 Progress Parkway

P.O. Box 5039

Mentor, OH 44061-5039

Phone No.: 440-354-7007
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Email: dhbowden@ohtech.com
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Lubrizol Corporation

29400 Lakeland Blvd.
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Southwest Research Institute
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Haltermann Products
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Phone No.: 517-347-3021
Fax No.: 517-347-1024
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Ashland Inc.
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Attachment 3

PRODUCT: KA24E TEST FUEL Batch No.: XH1721GP01 XG1321GP01 XB1721GP01
Seq. IV & VI TMO No.: 800388 800321 800138
PRODUCT CODE: HF0008 Tank No.: 27 58 52
HALTERMANN Analysis Date:  8/19/2009 7/15/2009 2/26/2009
TEST METHOD UNITS SPECIFICATIONS RESULTS RESULTS RESULTS
MIN TARGET MAX
Distillation - IBP ASTM D86 F 75 95 94 91 88
5% F 119 112 114
10% F 120 135 130 124 126
20% F 150 145 147
30% F 175 171 172
40% F 204 201 202
50% F 200 230 221 221 221
60% F 230 230 230
70% F 237 239 239
80% F 253 255 255
90% F 300 325 313 312 316
95% F 339 339 342
Distillation - EP F 385 415 410 405 389
Recovery vol % Report 98.8 97.4 98.2
Residue vol % Report 1.0 1.0 11
Loss vol % Report 0.2 1.6 0.7
Gravity ASTM D4052 API 58.7 61.2 59.7 59.9 60.0
Density ASTM D4052 kg/l 0.734 0.744 0.740 0.739 0.739
Reid Vapor Pressure ASTM D5191 psi 8.8 9.2 9.1 9.0 8.9
Carbon ASTM E191 | wt fraction| 0.8580 0.8667 0.8602 0.8606 0.8622
Carbon ASTM D3343 | wt fraction Report 0.8660 0.8642 0.8676
Sulfur ASTM D2622 wt % 0.01 0.04 0.013 0.015 0.011
Lead ASTM D3237 g/gal 0.05 <0.01 <0.01 0.013
Oxygen ASTM D4815 wt % 0.2 <0.01 <0.01 <0.01
Composition, aromatics ASTM D1319 vol % 35.0 30.8 275 33.9
Composition, olefins ASTM D1319 vol % 5.0 10.0 5.8 5.8 10.0
Composition, saturates ASTM D1319 vol % Report 63.4 66.7 56.1
Oxidation Stability ASTM D525 minutes 1440 >1440 >1440 >1440
Copper Corrosion ASTM D130 1 la la la
Gum content, washed ASTM D381 | mg/100ml 5 <0.5 <0.5 <05
Research Octane Number |ASTM D2699 96.0 97.5 97.5 96.7 97.2
Motor Octane Number ASTM D2700 Report 87.5 87.7 87.9
R+M/2 D2699/2700 Report 92.5 92.2 92.6
Sensitivity D2699/2700 7.5 10.0 9.0 9.3
Net Heat of Combustion ASTM D240 btu/lb Report 18325 18299 18318
Color Visual Green Green Green
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A Program of ASTM International

Test Monitoring Center

http://astmtmc.cmu.edu

Sequence IVA

November 19, 2009
Warren, Ml
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Reporting Data | Calibrated as of September 30, 2009

Number of Laboratories: 3

Number of Test Stands: 7

Laboratory/Stand Distribution

6 -
n 5
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§ 41
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S 31
o
Qo 2
=
. H (N

O L} L} T

A B1 C F
Laboratory
O Current Period B Previous Period
11/25/2009 2

Test Monitoring Center

http://astmtmce.cmu.edu

A Program of ASTM International



Calibration Start Outcomes TMC Validity No. of Tests
Codes

Operationally and Statistically Acceptable AC 8

Operationally Valid, Statistically Unacceptable OC 2

Operationally Invalid, Laboratory Judgement LC 2

Totd 12

Calibration Attempt Summary
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1

1
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Time Period

B Calibrations/Starts @ Lost Tests/Starts M Rejections/Starts .
11/25/2009 3 Test Monitoring Center @
http://astmtme.cmu.edu

A Program of ASTM International




e Two tests failed, both for Shewhart
severity alarms in the severe direction.

* Two lost tests, both declared invalid by lab

Lost Test Distribution

Number of Tests

38
6,
4,
2
0

A Bl

Laboratory

O Invalid Tests m Aborted tests 0O Stand/Engine Removed

Test Monitoring Center @
http://astmtme.cmu.edu

A Program of ASTM International




SEQUENCE IVA INDUSTRY OPERATIONALLY VALID DATA

AVERAGE CAM WEAR
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Other Iltems

* Information letters 09-1 and 2 issued
* One lab visit conducted, no discrepancies

o Sufficient oil quantities available for
foreseeable future

A Program of ASTM International
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Sequence IVA

Test Hardware Report

Prepared by:
Willilam A. Buscher Il

November 19, 2009
Warren, Michigan




Test Hardware Report

 Hardware Status:
— No shortage of test hardware

— Industry currently using mixture of 2004, 2007
and 2008 test kits

— Status of 2008 Nissan hardware ort
o Submitted in September 2008
» Large orders placed by two labs

« All engines, cylinder heads, gaskets, oil coolers and
distributors have been received

s

I
»

oAz’




Test Hardware Report

e Hardware Status Cont'd:

— Status of 2008 Nissan hardware order:
 To-date Lab A received 120 of 360 test kits
 To-date Lab B received 135 of 135 test kits
e On 11/11/09 NNA indicated 65 test kits were ship

to Lab A
» 175 test kits have not shipped yet

« On 11/11/09 NNA indicated additional test kits will
be shipping from NML this month




Test Hardware Report

e Hardware Status Cont'd:

— Camshafts are missing lot codes from all test Kitg
received in 2008 Nissan hardware order

« Stephen Fields is currently inquiring with NML and
will advise once NNA obtains a respo

— Survey conducted earlier in 2009 indicated 2 lab
were interested in a final buy
 Labs indicate the need fer400 test kits in a final buy
« All other components secured by labs through 2015




Test Hardware Report

e Hardware Status Cont'd:

— Final Nissan hardware order has been submitteg
In November 20009.
e Based on survey results, NNA only offered test kits
e Large orders placed by two Iz
 NNA placed final buy order with NML on 11/12/09
« NML indicated lead time is at least 6 months

— OHT Indicated that the engine wiring harness is
no longer available from Nissan

N
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2 4

IR
(11

k|

J

=




Test Monitoring Center
_ http://astmtmc.cmu.edu

A Program of ASTM International

Seqguence IVA Round Robin
Report

November 19, 2009
Warren, Ml
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Participation

 Four Labs measured one cam
* Results fell within Y2 sigma (pooled s)
* No significant discrepancies

Test Monitoring Cent
11/19/09 2 est Monitoring Center

A Program of ASTM International




Sequence IVA Roundc Robin
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11/19/09 3 Test Monitoring Center
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A Program of ASTM Intermational
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Sequence IVA Round Robin
Plot of Wear Average by Position
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Sequence IVA Round Robin
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Sequence IVA Round Robin
Camshaft Wear Profiles, Max Intake
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Sequence IVA Round Robin
Camshaft Wear Profiles, Avg Exhaust
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Sequence IVA Mild Severity
Shift Task Force

Survelllance Panel Report
November 19, 2009
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Task Force Objectives

« Solve the mild severity shift seen at
several labs.

e Observe technical details of solution and
make recommendations to the
Survelllance Panel.



Task Force Activity Summary

e Task Force formed in November of 2008

* History of meetings
— January 8™, 2009 (Intertek)
— March 26, 2009 (Teleconference)
— May 6, 2009 (SP meeting Detroit)
— July 231, 2009 (Teleconference)



Motions Generated

Begin to monitor fresh air flow to the front cover
Begin to monitor RAC in and out coolant temperature

Pressurize the cooling system to 100 kpa, in a manner
similar to the VG and VIB

Allow configuration of the PCV system similar to SWRI
with the isolation valve and measure blowby using the
l11G cart



Major Findings

Specific driveline vibration modes shift the test mild.

The stiffness of the driveline coupling design is critical.
There is evidence that operating the engine at the
natural frequency of the driveline produces the mild
ACW results.

Further evidence of vibration affecting the test was seen
INn engine mounting.

In general, both torsional and axial vibration have been
linked to shifting ACW mild.



Task Force Recommendations

» Labs should adopt a standardized
maintenance interval for the driveline
damping element and the engine mounts.

 If a change in design of the driveline
system Is done in the middle of a
reference period, another calibration test
should be conducted.






Attachment 8

Sequence IVA Surveillance Panel
November 19, 2009
1:00PM — 3:00PM
GM Technical Center
Warren, Ml

Motions and Action Items
As Recorded at the Meeting by Bill Buscher

1. Motion — Modify Sequence IVA test procedure to riegthe 1/8” needle
valve (as per SwRI’'s set-up) in the PVC systemtarallow for both
blowby measurement methods, using either the Segqudror Sequence
V blowby cart (a previous motion that never madati the test
procedure). Test procedure to indicate that tivevaosition is to be
wide open for all test conditions except when avblp measurement is
being taken. Bill and Rich to add documentatiod schematics to test
procedure. Effective 11/19/09.

Bill Buscher / Al Lopez / Passed Unanimously 9-0-0

2. Action Item — OHT to report quantity of IVA engingring harnesses on
hand to SP.

3. Motion — Consider the severity task force compéetd disband the
severity task force. Effective 11/19/09.

Al Lopez / Eric Liu / Passed 8-0-1

4. Action Item — Labs to draft a maintenance procedunc interval for
engine mounts and driveline.

5. Motion — If a change in design of the drivelinetsys is done in the
middle of a calibration period, another referenitéest shall be
conducted.

Al Lopez / Bill Buscher passed Unanimously 9-0-0
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. Action Item — Plan for an LTMS review at the MaylP0Surveillance
Panel meeting, or preferably sooner, once the LT48 force and TGC
has met.

. Action Item — To see if we have a potential GF-456+5 reference oil
for the IVA, TMC to query suppliers of 5 primary Mireference oils (A,
B, C, D and X) to see if data exists for these oighe other GF-5
engine tests, or if they would be willing to gerterdata on the other GF-
5 engine tests.

. Action Item — TMC to send a sample of referencel006-2 for their
evaluation on whether this oil has changed or not.

. Motion — Temporarily suspend reference oil 1006:& eeintroduce
reference oil 1009 for reference testing.

Bill Buscher / Andy Ritchie / Passed 7-0-2



ASTM Sequence | VA Surveillance Panel

Scope and Objectives

Scope

The Sequence IVA Surveillance Panel is respon&mblthe surveillance and
continued improvement of the Sequence IVA test demnted in Test
Method D 6891 as updated by the Information Ledystem. Data on test
precision and laboratory versus field correlatial we solicited and
evaluated at least every six months. Improvementgiar measurement
technique, test operation, test monitoring anduvaktlation will be
accomplished through continual communication whth Test Sponsor and
Parts Distributor, ASTM Test Monitoring Center, A TCommittee
D02.B0.01 and the ASTM Passenger Car Engine Og#gifiaation Panel.
Actions to improve the process will be recommendbdn deemed
appropriate based on input from the proceedinge Hémnel will review
development and correlation of updated test praesdwith previous test
procedures. This process will provide a suitabd¢ peocedure for evaluating
an automotive lubricant’s effect on controlling clohe wear for overhead
valvetrain equipped engines with sliding cam folkbwsu

Objectives Tarqget Date

1. Ensure a secure supply of Nissan KA24E hardwaf@n-going
Is available to accommodate testing through GF-5,
anticipating the need for additional parts solioias
from Nissan.

2. Review recommendations of the LTMS task forceMay 2010
Once they are available.

3. Solicit a GF-5 reference oil producing wear resultdviay 2010
around 50 microns.

William A. Buscher l1ll, Chairman Updated: NoO(®D
Sequence IVA Surveillance Panel
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ECM (ECCS CONTROL
MODULE)
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NEWPORT P6000

MAIN BOARD FOR
INJECTOR PULSEWIDTH
JUMPER LOCATIONS
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NEWPORT P6000
MAIN BOARD FOR
IGNITION TIMING
JUMPER LOCATIONS
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NEWPORT P6000

ANALOG OUTPUT BOARD FOR
INJECTOR PULSEWIDTH
JUMPER LOCATIONS
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NEWPORT P6000

ANALOG OUTPUT BOARD FOR
IGNITION TIMING

JUMPER LOCATIONS
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Instructions for setting up the Newport P6000 to measure ignition timing and

injector pulsewidth:

PwnNPE

To scroll through programmable menus, press ENTER.
To scroll through programmable submenus, press ADVANCE.

To modify programming on a particular menu or submenu option, press SET.
To save modifications on a particular menu or submenu option, press ENTER.

Below is a chart that shows the settings to which to program the menus and submenus:

Menu Injector Pulsewidth Ignition Timing
FUNC TIINT TIINT
2>A.SC >A.SC
SCALE -1.00 -1.00
OFFSET 0 0
RANGE FFF.FFF FFFF.FF
A NEG ->A POS
SLOPE ->B POS ->B POS
SP LO 0 0
SP HI 0 0
GATET 1.00 1.00
CNFG 1 000000 000000
CNFG 2 100110 100101

NOTE: “-” indicates submenus.

In the data acquisition system, adjust output scaling to the following:

Current Output

4-20 mA

Injector Pulsewidth
0-10 msec

Ignition Timing
0-20 msec

In the data acquisition system, ignition timing must be calculated using the following equation:

Let IGTIM

Let RPM

Let IGP

IGTIM =-0.006 x RPM x IGP + 67

= ignition timing

= engine speed

= output signal from Newport P6000




Flexible Heaters

Silicone Rubber Heaters
Applications and Technical Data

Determining Watt Density
The Maximum Allowable Watt Density graph illustrates the * Watt density values should be de-rated by one third if
maximum recommended heater watt density at various insulation is used.
metal parts or ambient air temperatures. However, * UL® recognition temperature limits are not detailed.
it dpes not indicate the watt density necessary to achieve « Contact your Watlow representative before doing any
a given part temperature. See the Surfage et e(ature of the following: selecting high watt density etched-foil
vs. Time graph on the next page for assistance with those elements, or operating heaters with back side
calculations. When using this graph, remember: . . ‘ .

. , insulation or non-metallic parts, which are poor
* Part temperature is measured at the point where the thermal conductors.

Jest e IS pETE Example: A wire-wound heater with non-cycling control

J Thermpstats and on-off controllers are typically bimetal at a part temperature of 250°F (120°C) can be rated at
or capillary bulb. 24 W/in? (3.7 W/cm?) maximum. An etched foil heater
* Non-cycling controllers are typically solid state, under the same conditions can be rated at 45 W/in?
time-proportioning or SCR temperature controllers, (7 W/cm?) maximum.
Wt Densiy-Wionmd
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Watt Density-W/in?
Standard Silicone Rubber Specifications Max. voltage: 600V~(ac)
Max. width x max. length Max. wattage: see watt density graph
* Wire-wound: 36 x 120 in. (314 mm x 3048 mm) Lead size: sized to load
¢ Etched foil: 20 x 30 in. (508 mm x 762 mm) Lead length: 12 +1% -% in. (305 mm +38 mm -13 mm)
Thickness (standard) Wattage tolerance
* Wire-wound: 0.055 in. {1.4 mm) e Wire: 5%
* Etched foil: 0.022 in. (0.6 mm) e Foil: +5% -10%
Weight (standard) Dimensional tolerances
e Wire-wound: 8 oz/ft? (0.24 g/cm?) ¢ Oto6in. (Oto 152 mm): =¥sin. (1.59 mm)
¢ Etched foil: 3 oz/ft? (0.09 g/cm?) ¢ 6to18in. (152 to 457 mmy): +4in. (3.18 mm)
Max. operating temperature: 500°F (260°C) * 181to 36in. (457 mm to 814 mm): +%s in. (4.76 mm)

Max. temperature for UL® recognition: 428°F (220°C) e Over 36in. (@14 mm): +1%
Min. ambient temperature: -80°F (-62°C)

s WATLOW®
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Flexible Heaters

Silicone Rubber Heaters
Applications and Technical Data (Continued)

Surface Temperature vs. Time

This graph illustrates the surface temperature a silicone
rubber heater will reach when the heater is uninsulated
and is suspended vertically in 70°F (20°C) still air.

This data is based on 0.055 in. (1.4 mm) thick standard
construction and is offered as a reference tool.
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W0 e T T
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g A 2l s I e T | :
ﬁ-’ 300 / x//,,,,» P T :Z\Mllr2 0.31 \]'V/cm%
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LR | 1/2 W/inZ (0.08 W/cm?)
9 00 é‘iﬁw e
0 1 2 3 4 5 6 7 5 g 10
Time in Minutes
UR®, olUR®, VOE and CE Recognition for Options

Silicone Rubber Heaters

Watlow frequently works with customers requiring agency
approvals such as UR®, cUR®, VDE and CE. Many stock
silicone rubber heaters are available with one or more of
these certifications,

N A A (e

UL® Component Recognition (UR) of factory-bonded
heaters is available up to 392°F (200°C) and for customer
installed heaters up to 428°F (220°C) (UL® File No.
E52951).

For Canadian recognition Watlow offers cUR®
Recognized silicone rubber heaters under UL® File
#E52951. Several constructions are available with ratings
to 600V~(ac) and 428°F (220°C) maximum surface
temperature. Contact your Watlow representative for
further information.

VDE Approval is available on several constructions of
both wire-wound (File No. 62533) and etched foil {(File No.
62539) silicone rubber heaters. The maximum ratings are
440V~(ac) and 428°F (220°C) surface temperature. Under
VDE guidelines, minimum installed bend radius is % in.
(3.2 mm) for etched foil and % in. (6 mm) for wire wound.
VDE also states that the user is responsible for the safe
application, installation and wiring of the heaters.
Maximum working temperature must be maintained by
an appropriate temperature controller.

The CE mark is available on UR® and/or VDE
recognized heaters.

WATLOW?® -

Watlow offers a variety of options such as attachment
techniques, thermostats, special leads, holes and cutouts
and three-dimensional shapes. These are all described in
the introduction to flexible heaters section. In addition,
the following option is available only on silicone

rubber heaters.

Thermal Insulation

To increase the heating efficiency of your application,
silicone rubber heaters can be thermally insulated with
silicone sponge rubber, bonded to one side in the
following thicknesses: s, %, %, % or % in. (1.6, 3.2, 6, 9.5
or 13 mm). Heaters with thermal insulation are still

quite flexible.

An aluminized surface can be added to the back of the
heater to reduce radiated heat losses. This aluminized
surface, called “Low Loss Treatment,” adds very little to
the unit thickness and maintains a very clean appearance.

x 427



Flexible Heaters

Silicone Rubber Heaters
Wire-Wound Elements (Continued)

4 (102) 4 (102) 80 040040C1
5 (127) 100 040050C1
N (127) 25/100 f 040050C2
10 (254) 200 i 040100CH
10 (254) 50/200 040100C2
15 (381) 300 040150C1
15 (381) 75/300 ? 040150C2
20 (508) 400 040200C1
20 (508) 100/400 040200C2
25 (635) 500 ‘ 040250C1
30 (762) 600 040300C1
35 (889) 700 040350C1
40 (1016} 800 040400C1
5 (127) 5 (127) 125 050050C1
5 (127) 31.25/125 050050C2
10 (254) 250 050100C1
10 (254) 62.5/250 050100C2
15 (381) 375 050150C1
15 (381) 9.375/375 050150C2
20 (508) 500 050200C1
20 (508) 125/500 050200C2
25 (635) 625 ‘ 050250C1
30 (762) 750 050300C1
35 (889) 875 050350C1
40 (1016) 1000 t 050400CA
6 (152) 5 (127) 150 E 060050C1 ;
5 (127) 37.5/150 060050C2
10 (254) 300 : 060100CH
10 (254) 75/300 , 060100C2
15 (381) 450 060150C1 ;
15 @1n 112.6/450 ; 060150C2
| 20 (508) ; 600 060200C1
i 20 (508) 150/600 f : 060200C2
25 (635) 750 j 060250C1
30 (762) ) 900 060300C1 J
| P38 (889) f 1050 ; 060350C1
? 40 (1016) : 1200 ; 060400C1
Notes:

¢ Standard thickness 0.055 in. (1.4 mm)

* Stock heaters have standard lead length 12 in., (305 mm) UL® 1180 Teflon®
* UL® component recognition

¢ Silicone rubber wire-wound elements rated at 5 W/in?

WATLOW?® wsmmmem s 429






