Web Site changes 030710

New Properties data

PocoFoam

Emissivity (can also be used as an estimate of solar absorptivity) = 0.62 (Poco)









=  0.778 (Space Systems Loral)

Outgassing: 
Total Mass Loss (TML)- based on ASTM E-595 = 0.031%

Volatile Content matter (VCM) )- based on ASTM E-595 = 0.017%



(Data from Space Systems Loral)

PocoFoam/ Carbon Fiber sandwich panel construction and properties

Composite Optics, Inc. fabricated a sandwich panel using PocoFoam as the core and carbon fiber epoxy as the facesheets.  These were tested in shear loading of the core, compression of the core (Core Face Wise Compression - FWC) and skin (Sandwich Edge Wise Compression - EWC).  Tension samples were tested (Sandwich Face Wise Tension- FWT). Data provided by Composite Optics, Inc. for PocoFoam epoxy bonded between carbon fiber facesheets.

	Test
	Average Value
	Failure Mode

	Core Shear
	
	

	Modulus
	164 Ksi
	Core Failure

	Strength
	242 psi
	

	
	
	

	Core Face Wise Compression
	
	

	Modulus
	  18 Ksi
	Core Crush

	Strength
	412 psi
	

	
	
	

	Sandwich Face Wise Tension
	
	Core Failure 

	Strength
	490 psi
	(No Adhesive Failure)

	
	
	

	Sandwich Edge Wise Compression
	
	

	Modulus (Skin)
	24 Msi
	Facesheet Buckling

	Strength
	20 Msi
	


Physical properties as reported by “Round Robin Tests of Carbon Foam Mechanical Properties” Alan Landis, Sangwook Sihn, Ajit Roy, Air Force Research Laboratory (AFRL-ML), Proceedings of the 4th AFRL Carbon Foam Workshop, 2002.

	Physical Properties
	
	
	

	as measured by AFRL-
	
	
	

	
	
	
	PocoFoam

	
	
	
	

	Density
	
	lb, ft^3
	28.3305

	
	
	g/cc
	0.45

	Compressive Strength
	
	
	

	
	x-y
	psi
	259

	
	z
	psi
	380

	Stiffness
	
	
	

	
	x-y
	ksi
	25.179

	
	z
	ksi
	51.3

	Torsion Shear
	
	
	

	
	Avg. Strength
	psi
	265

	
	Avg.  Stiffness
	ksi
	63.518
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Air Flow vs. Pressure Drop

Sample Diameter = 1.00"

Sample Flow Length = 1.00"

0

5

10

15

20

25

30

35

40

0.0

0.5

1.0

1.5

2.0

2.5

D

 Pressure (psi)

Air Flow (L/min)

Shown below is the comparison of the compressive behavior of PocoFoam and Poco-HTC.  The PocoFoam behavior is typical of foams in general.  The Poco-HTC is typical of the behavior of porous solids.

CTE – See Charts below. 

Samples were measured on a Netzsch Model 402C Dilatometer.  Up-heat rate was 10°K/min. in argon atmosphere.  The figures show that both POCO Thermal Management Materials expand differently in the growth (z-axis) compared to the plane of the billet (xy plane).  The charts show Expansivity data, which gives an accurate representation of the material expansion behavior over temperature range.  The table of CTE values is taken as the slope of the expansivity curves between the temperature of interest and the reference temperature (30°C).
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Thermal Conductivity – See Chart
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Thermal Conductivity (W/mK) vs. Temperature (°C)
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Thermal Conductivity (W/mK) vs. Temperature (°C)
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Pressure drop 
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Air Flow vs. Pressure Drop
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Air Flow vs. Pressure Drop
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Upper use temperature


450°C ( 842°F) in air


2500°C (4532°F) in vacuum or inert gas atmospheres

Graphite d-spacing

	Sample
	HTT °C
	d-spacing. (A)
	2-Theta, degrees

	Poco-HTC
	2870
	3.3682
	26.440

	PocoFoam
	2800
	3.360
	26.4


Specific Surface Area

(estimated by Wirtz, et.al. at University of Nevada-Reno) 

( (beta) = 5,000-10,000 m^2/m^3

Contract Awardees

Recent efforts sponsored by various government contracts are paving the way to understanding these new materials. evaluation of devices utilizing  PocoFoam and Poco-HTC.  The following is a partial listing of contracts that are evaluating the POCO materials.

	Title
	Company
	Contact/ link

	Thermal Panels for Spacecraft
	Northrop-Grumman
	

	Deep Space Concentrator Mirror
	Composite Optics, Inc.
	

	Phase Change Cooling for Space Based Radar
	Thermal Management & Materials Technology
	TMMTdrv@aol.com

	Aircraft Heat Exchanger
	Allcomp
	

	Phase Change Cooling Device
	University of Nevada – Reno
	

	Attachment for Electronics Cooling
	Materials Resources International
	www.s-bond.com

	Copper filling of Carbon Foam
	Thermal Management & Materials Technology
	TMMTdrv@aol.com


2003 SBIR Contracts utilizing Poco Thermal  Management Materials

	Title
	Company
	Contact/ Link

	High Strength Aircraft Heat Exchangers
	Allcomp/ TMMT
	TMMTdlv@aol.com

	Hybrid Thermal Protection System
	TMMT
	Same

	Active Radar Thermal Management
	TMMT
	Same

	Foam/ Cu Composite for Electronics
	TMMT
	Same

	Ballistic Missile Composite Structures
	Ceramic Composites
	cduston@techassess.com

	Foam Heat Exchanger for Power Plant Cooling
	Ceramic Composites
	cduston@techassess.com

	Ballistic Missile Innovative Propulsion Products
	Advanced Ceramics
	mplatero@acmtucson.com
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Air Flow vs. Pressure Drop

Sample Diameter = 1.00"

Sample Flow Length = 1.00"

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

0.0

0.5

1.0

1.5

2.0

2.5

D

 Pressure (psi) 

Air Flow (L/min)

[image: image9.wmf]0

100

200

300

400

500

600

700

800

900

1000

0.000

0.050

0.100

0.150

0.200

0.250

0.300

COMPRESSIVE STRAIN (inches)

COMPRESSIVE STRESS (psi)

HTC

FOAM

_1123662484.xls
5G00#10

		30		30

		80		80

		130		130

		180		180

		230		230

		280		280

		330		330

		380		380

		430		430

		480		480

		530		530

		580		580

		630		630

		680		680

		730		730

		780		780

		830		830

		880		880

		930		930

		980		980

		1030		1030

		1080		1080

		1130		1130

		1180		1180

		1230		1230

		1280		1280

		1330		1330

		1380		1380

		1430		1430

		1480		1480

		1530		1530

		1580		1580

		1630		1630

		1680		1680

		1730		1730

		1780		1780

		1830		1830



TEMPERATURE (°C)

dL/Lo%

CTEx10-6 IN/IN/°C

THERMAL EXPANSION
5G00 #10 NETZSCH GERMANY

0.007241

6.103

0.041752

6.903

0.077845

7.0597

0.11486

7.1749

0.1492

7.0982

0.18315

7.0366

0.21824

7.0335

0.25413

7.054

0.29076

7.088

0.32807

7.1297

0.36549

7.165

0.40351

7.2052

0.44219

7.2492

0.48138

7.2944

0.5211

7.341

0.56135

7.3883

0.60192

7.4336

0.64206

7.4686

0.68245

7.5025

0.72313

7.5356

0.76369

7.5645

0.80479

7.5958

0.84661

7.6307

0.8881

7.6597

0.92994

7.6892

0.97266

7.7234

1.01636

7.7625

1.06322

7.822

1.10795

7.8622

1.15071

7.8861

1.19541

7.9212

1.24202

7.9664

1.28753

8.0019

1.33237

8.0311

1.37713

8.0582

1.42313

8.0908

1.46998

8.1264



5G00#1
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		530		530
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		680		680

		730		730

		780		780

		830		830

		880		880

		930		930

		980		980

		1030		1030

		1080		1080

		1130		1130

		1180		1180

		1230		1230

		1280		1280

		1330		1330

		1380		1380

		1430		1430

		1480		1480

		1530		1530

		1580		1580

		1630		1630

		1680		1680

		1730		1730

		1780		1780

		1830		1830



TEMPERATURE (°C)

dL/µm

CTEx10-6 IN/IN/°C

THERMAL EXPANSION
5G00 #1 NETZSCH GERMANY

-0.45842

-0.28388

3.21704

2.9189

9.28037

3.8724

16.002

4.3653

22.68358

4.6038

29.21455

4.7226

35.45814

4.7642

41.50019

4.7706

47.34831

4.7565

53.01275

4.7292

58.58174

4.6996

63.99674

4.6645

69.32189

4.6289

74.68994

4.6015

79.97537

4.5734

85.249

4.5485

90.47216

4.5242

95.65259

4.5007

100.71879

4.4748

105.70789

4.4482

110.52736

4.4177

115.43106

4.3932

120.24495

4.3678

124.95006

4.3407

129.26979

4.303

133.82967

4.2763

138.35336

4.2502

142.87121

4.2262

147.08955

4.1953

151.08653

4.1599

155.25686

4.1323

159.41202

4.1056

163.67067

4.0833

168.0326

4.0646

172.28876

4.045

176.35297

4.0216

180.5879

4.0037



HTC-XY-Z
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		1330		1330

		1380		1380
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XY PLANE

Z PLANE

TEMPERATURE (°C)

EXPANSIVITY dL/Lox10-3

Poco-HTC
THERMAL EXPANSION

0.0041797

0.0017488

0.0085701

-0.011494

0.0124

-0.018498

0.017667

-0.022612

0.025236

-0.026078

0.035006

-0.027181

0.046812

-0.025915

0.060258

-0.02431

0.074587

-0.02028

0.089719

-0.013984

0.10578

-0.0053459

0.12288

0.00063605

0.14082

0.0060294

0.15906

0.013132

0.17778

0.022076

0.1966

0.030031

0.21537

0.03886

0.23411

0.048433

0.2534

0.058824

0.27322

0.06833

0.29336

0.080172

0.31387

0.091642

0.33444

0.10165

0.3558

0.1127

0.3791

0.12407

0.40267

0.13902

0.42529

0.1514

0.44751

0.16273

0.46926

0.17396

0.49141

0.18648

0.51373

0.19791

0.53576

0.20975

0.55775

0.22094

0.57904

0.23165

0.60091

0.24171

0.62446

0.25428

0.64937

0.2673



A23-4-HTC-Z-1
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TEMPERATURE (°C)

dL/µm

CTEx10-6 IN/IN/°C

THERMAL EXPANSION
A23-4 HTC Z-1 NETZSCH GERMANY

0.0017488

-1.056

-0.011494

-2.618

-0.018498

-2.018

-0.022612

-1.627

-0.026078

-1.384

-0.027181

-1.153

-0.025915

-0.9191

-0.02431

-0.7402

-0.02028

-0.5479

-0.013984

-0.3182

-0.0053459

-0.1471

0.00063605

-0.01813

0.0060294

0.072985

0.013132

0.17679

0.022076

0.29089

0.030031

0.37831

0.03886

0.46501

0.048433

0.55035

0.058824

0.63485

0.06833

0.70195

0.080172

0.78545

0.091642

0.8571

0.10165

0.90908

0.1127

0.96538

0.12407

1.0202

0.13902

1.0984

0.1514

1.152

0.16273

1.1926

0.17396

1.2302

0.18648

1.2744

0.19791

1.3086

0.20975

1.3425

0.22094

1.3705

0.23165

1.394

0.24171

1.4126

0.25428

1.4434

0.2673

1.4756



FOAM-XY-Z
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XY PLANE

Z PLANE

TEMPERATURE (°C)

EXPANSIVITY dL/Lox10-3

PocoFoam
THERMAL EXPANSION

0.0036364

-0.00010529

0.0058544

-0.0077139

0.0078686

-0.01569

0.011452

-0.021867

0.017373

-0.024609

0.025666

-0.024576

0.035809

-0.02202

0.047607

-0.017351

0.060634

-0.011056

0.074692

-0.0037233

0.089714

0.005055

0.10543

0.014312

0.12199

0.024522

0.13833

0.0351

0.15566

0.046795

0.1734

0.058758

0.1914

0.072495

0.20978

0.085412

0.22828

0.098269

0.24746

0.11155

0.26689

0.12521

0.28698

0.13899

0.30745

0.1526

0.32961

0.16664

0.35007

0.18086

0.37267

0.19598

0.3939

0.20965

0.41469

0.22381

0.43452

0.23745

0.45599

0.25131

0.47673

0.26473

0.49774

0.27808

0.51837

0.29059

0.53895

0.3039

0.56063

0.31657

0.58265

0.32991

0.60635

0.34396



A2-3-2-FOAM-Z-1
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TEMPERATURE (°C)

dL/µm

CTEx10-6 IN/IN/°C

THERMAL EXPANSION
A2-3-2 FOAM Z-1 NETZSCH GERMANY

-0.00010529

-0.84347

-0.0077139

-1.5127

-0.01569

-1.5537

-0.021867

-1.4469

-0.024609

-1.223

-0.024576

-0.97682

-0.02202

-0.72875

-0.017351

-0.49123

-0.011056

-0.27259

-0.0037233

-0.079177

0.005055

0.10423

0.014312

0.26304

0.024522

0.41123

0.0351

0.54266

0.046795

0.6706

0.058758

0.78598

0.072495
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0.085412
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0.098269
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0.11155

1.1758

0.12521

1.2536

0.13899
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0.1526

1.3888

0.16664

1.45

0.18086

1.5086

0.19598

1.5689

0.20965

1.6139

0.22381

1.659

0.23745

1.697

0.25131

1.734

0.26473

1.7657

0.27808

1.7949

0.29059

1.8172

0.3039

1.8426

0.31657

1.8632

0.32991

1.8864

0.34396

1.9117



DATA

		INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C

		DATE:		11/22/02								DATE:		11/27/02								DATE:		11/27/02								DATE:		11/27/02								DATE:		11/28/02								DATE:		12/3/02

		LABORATORY:		NGB								LABORATORY:		NGB								LABORATORY:		NGB								LABORATORY:		NGB								LABORATORY:		NGB								LABORATORY:		NGB

		SAMPLE:		5G00 #10								SAMPLE:		5G00 #1								SAMPLE:		A23-4 HTC XY-1								SAMPLE:		A23-4 HTC Z-1								SAMPLE:		A2-2-3 FOAM XY-1								SAMPLE:		A2-2-3 FOAM Z-1

		LENGTH:		25.11								LENGTH:		25.12								LENGTH:		25.03								LENGTH:		24.95								LENGTH:		24.96								LENGTH:		24.86

		ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50

		HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950

				RUN TIME				CTE						RUN TIME				CTE						RUN TIME				CTE						RUN TIME				CTE						RUN TIME				CTE						RUN TIME				CTE

		TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6

		30		4.79761		0.00724		6.10				30		3.69492		-0.45842		-0.28				30		3.77893		0.004180		1.71				30		3.711450		0.00175		-1.06				30		3.75882		0.00364		1.18				30		4.05455		-0.00011		-0.84

		80		12.12407		0.04175		6.90				80		10.11156		3.21704		2.92				80		10.36083		0.008570		0.88				80		11.050580		-0.01149		-2.62				80		10.50067		0.00585		0.45				80		10.88269		-0.00771		-1.51

		130		17.87932		0.07785		7.06				130		15.30204		9.28037		3.87				130		15.72464		0.012400		0.82				130		15.955780		-0.01850		-2.02				130		15.96045		0.00787		0.43				130		16.51994		-0.01569		-1.55

		180		22.86990		0.11486		7.17				180		20.32735		16.00200		4.37				180		20.89182		0.017667		0.90				180		21.002280		-0.02261		-1.63				180		21.22578		0.01145		0.52				180		21.97011		-0.02187		-1.45

		230		28.36336		0.14920		7.10				230		25.31006		22.68358		4.60				230		25.98691		0.025236		1.05				230		25.936330		-0.02608		-1.38				230		26.42153		0.01737		0.69				230		27.24259		-0.02461		-1.22

		280		33.48344		0.18315		7.04				280		30.31930		29.21455		4.72				280		31.07847		0.035006		1.23				280		31.113820		-0.02718		-1.15				280		31.59252		0.02567		0.88				280		32.52297		-0.02458		-0.98

		330		38.38910		0.21824		7.03				330		35.34380		35.45814		4.76				330		36.18516		0.046812		1.42				330		35.668070		-0.02592		-0.92				330		36.76510		0.03581		1.07				330		37.77201		-0.02202		-0.73

		380		43.19116		0.25413		7.05				380		40.41858		41.50019		4.77				380		41.28637		0.060258		1.60				380		41.480290		-0.02431		-0.74				380		41.96477		0.04761		1.26				380		42.96405		-0.01735		-0.49

		430		47.96237		0.29076		7.09				430		45.54436		47.34831		4.76				430		46.44163		0.074587		1.76				430		46.749550		-0.02028		-0.55				430		47.18283		0.06063		1.43				430		48.18053		-0.01106		-0.27

		480		52.70476		0.32807		7.13				480		50.65105		53.01275		4.73				480		51.63116		0.089719		1.90				480		51.341280		-0.01398		-0.32				480		52.45400		0.07469		1.58				480		53.39071		-0.00372		-0.08

		530		57.42030		0.36549		7.17				530		55.83270		58.58174		4.70				530		56.81106		0.105780		2.03				530		55.973940		-0.00535		-0.15				530		57.64481		0.08971		1.72				530		58.53382		0.00506		0.10

		580		62.12543		0.40351		7.21				580		61.00646		63.99674		4.66				580		61.90690		0.122880		2.16				580		61.965010		0.00064		-0.02				580		62.82310		0.10543		1.85				580		63.70379		0.01431		0.26

		630		66.83479		0.44219		7.25				630		66.19643		69.32189		4.63				630		67.02244		0.140820		2.28				630		67.522230		0.00603		0.07				630		67.97113		0.12199		1.97				630		68.78949		0.02452		0.41

		680		71.56424		0.48138		7.29				680		71.49888		74.68994		4.60				680		72.20563		0.159060		2.38				680		72.831110		0.01313		0.18				680		73.28151		0.13833		2.07				680		73.95956		0.03510		0.54

		730		76.32355		0.52110		7.34				730		76.76089		79.97537		4.57				730		77.37591		0.177780		2.48				730		77.968030		0.02208		0.29				730		78.52429		0.15566		2.17				730		78.98165		0.04680		0.67

		780		81.13136		0.56135		7.39				780		82.00789		85.24900		4.55				780		82.55040		0.196600		2.57				780		83.338950		0.03003		0.38				780		83.66329		0.17340		2.26				780		83.90870		0.05876		0.79

		830		85.96781		0.60192		7.43				830		87.27327		90.47216		4.52				830		87.71316		0.215370		2.64				830		88.505540		0.03886		0.47				830		88.81672		0.19140		2.35				830		88.60128		0.07250		0.91

		880		90.83141		0.64206		7.47				880		92.50567		95.65259		4.50				880		92.94524		0.234110		2.71				880		93.556480		0.04843		0.55				880		93.88770		0.20978		2.43				880		93.59365		0.08541		1.01

		930		95.80801		0.68245		7.50				930		97.66624		100.71879		4.47				930		98.15045		0.253400		2.77				930		98.623630		0.05882		0.63				930		99.06890		0.22828		2.50				930		98.65792		0.09827		1.09

		980		100.78009		0.72313		7.54				980		102.84764		105.70789		4.45				980		103.32454		0.273220		2.83				980		103.806060		0.06833		0.70				980		104.14400		0.24746		2.57				980		103.67757		0.11155		1.18

		1030		105.60328		0.76369		7.56				1030		107.84399		110.52736		4.42				1030		108.46904		0.293360		2.89				1030		108.596020		0.08017		0.79				1030		109.24872		0.26689		2.63				1030		108.69421		0.12521		1.25

		1080		110.53164		0.80479		7.60				1080		112.99834		115.43106		4.39				1080		113.59477		0.313870		2.95				1080		113.563770		0.09164		0.86				1080		114.25791		0.28698		2.70				1080		113.68883		0.13899		1.33

		1130		115.44511		0.84661		7.63				1130		118.12940		120.24495		4.37				1130		118.61217		0.334440		3.00				1130		118.507870		0.10165		0.91				1130		119.00526		0.30745		2.76				1130		118.69397		0.15260		1.39

		1180		120.56294		0.88810		7.66				1180		123.22318		124.95006		4.34				1180		123.64654		0.355800		3.06				1180		123.699110		0.11270		0.97				1180		123.64228		0.32961		2.83				1180		123.66772		0.16664		1.45

		1230		125.81371		0.92994		7.69				1230		127.77949		129.26979		4.30				1230		128.21384		0.379100		3.12				1230		128.802530		0.12407		1.02				1230		128.70306		0.35007		2.89				1230		128.63239		0.18086		1.51

		1280		131.12523		0.97266		7.72				1280		132.98688		133.82967		4.28				1280		133.09613		0.402670		3.19				1280		133.262660		0.13902		1.10				1280		133.36150		0.37267		2.95				1280		133.56878		0.19598		1.57

		1330		136.31509		1.01636		7.76				1330		138.20095		138.35336		4.25				1330		138.03398		0.425290		3.24				1330		138.210060		0.15140		1.15				1330		138.23699		0.39390		3.00				1330		138.49019		0.20965		1.61

		1380		140.49998		1.06322		7.82				1380		143.36469		142.87121		4.23				1380		143.07418		0.447510		3.28				1380		143.381560		0.16273		1.19				1380		143.32990		0.41469		3.04				1380		143.49499		0.22381		1.66

		1430		145.45276		1.10795		7.86				1430		148.14421		147.08955		4.20				1430		148.04480		0.469260		3.32				1430		148.307490		0.17396		1.23				1430		148.42083		0.43452		3.08				1430		148.38215		0.23745		1.70

		1480		150.78774		1.15071		7.89				1480		152.55982		151.08653		4.16				1480		152.90426		0.491410		3.36				1480		152.964830		0.18648		1.27				1480		153.02618		0.45599		3.12				1480		153.14191		0.25131		1.73

		1530		155.02259		1.19541		7.92				1530		157.14725		155.25686		4.13				1530		157.50453		0.513730		3.40				1530		157.786530		0.19791		1.31				1530		157.84626		0.47673		3.15				1530		157.86423		0.26473		1.77

		1580		159.43289		1.24202		7.97				1580		161.95744		159.41202		4.11				1580		162.48466		0.535760		3.43				1580		162.622040		0.20975		1.34				1580		162.74364		0.49774		3.19				1580		162.79701		0.27808		1.79

		1630		164.90717		1.28753		8.00				1630		167.02805		163.67067		4.08				1630		167.36959		0.557750		3.46				1630		167.505210		0.22094		1.37				1630		167.61810		0.51837		3.22				1630		167.68767		0.29059		1.82

		1680		169.90717		1.33237		8.03				1680		172.30084		168.03260		4.06				1680		172.64098		0.579040		3.48				1680		172.644480		0.23165		1.39				1680		172.70933		0.53895		3.24				1680		172.57656		0.30390		1.84

		1730		175.19672		1.37713		8.06				1730		177.41418		172.28876		4.05				1730		177.50532		0.600910		3.51				1730		177.729640		0.24171		1.41				1730		177.38423		0.56063		3.28				1730		177.56501		0.31657		1.86

		1780		180.16755		1.42313		8.09				1780		182.65797		176.35297		4.02				1780		182.40009		0.624460		3.54				1780		182.800820		0.25428		1.44				1780		182.48013		0.58265		3.31				1780		182.91890		0.32991		1.89

		1830		185.94957		1.46998		8.13				1830		189.51570		180.58790		4.00				1830		188.30044		0.649370		3.58				1830		189.168190		0.26730		1.48				1830		188.53424		0.60635		3.35				1830		190.14815		0.34396		1.91
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Sheet2

		INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402

		DATE:		11/27/02								DATE:		11/27/02

		LABORATORY:		NGB								LABORATORY:		POCO

		SAMPLE:		5G00 #1								SAMPLE:		5G00 #1

		LENGTH:		25.12								LENGTH:		25.12

		ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50

		HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:

				RUN TIME				CTE						RUN TIME				CTE

		TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6

		30		3.69		-0.45842		-0.28				50		3.86		0.01953		0.00

		80		10.11		3.21704		2.92				75		6.10		0.03352		5.59		0

		130		15.30		9.28037		3.87				100		8.53		0.04790		5.75		5.88

		180		20.33		16.00200		4.37				125		11.01		0.06360		6.28		6.19

		230		25.31		22.68358		4.60				150		13.50		0.07992		6.53		6.32

		280		30.32		29.21455		4.72				175		16.00		0.09530		6.15		6.50

		330		35.34		35.45814		4.76				200		18.49		0.11232		6.81		6.51

		380		40.42		41.50019		4.77				225		21.02		0.12873		6.56		6.68

		430		45.54		47.34831		4.76				250		23.53		0.14542		6.68		6.75

		480		50.65		53.01275		4.73				275		26.04		0.16291		7.00		6.87

		530		55.83		58.58174		4.70				300		28.57		0.18023		6.93		6.98

		580		61.01		63.99674		4.66				325		31.09		0.19778		7.02		6.96

		630		66.20		69.32189		4.63				350		33.64		0.21513		6.94		6.99

		680		71.50		74.68994		4.60				375		36.15		0.23267		7.02		6.95

		730		76.76		79.97537		4.57				400		38.68		0.24991		6.90		7.06

		780		82.01		85.24900		4.55				425		41.22		0.26811		7.28		7.07

		830		87.27		90.47216		4.52				450		43.73		0.28571		7.04		7.22

		880		92.51		95.65259		4.50				475		46.28		0.30405		7.34		7.25

		930		97.67		100.71879		4.47				500		48.80		0.32250		7.38		7.39

		980		102.85		105.70789		4.45				525		51.34		0.34116		7.46		7.46

		1030		107.84		110.52736		4.42				550		53.86		0.36003		7.55		7.43

		1080		113.00		115.43106		4.39				575		56.40		0.37825		7.29		7.41

		1130		118.13		120.24495		4.37				600		58.91		0.39672		7.39		7.42

		1180		123.22		124.95006		4.34				625		61.45		0.41570		7.59		7.54

		1230		127.78		129.26979		4.30				650		63.98		0.43481		7.64		7.59

		1280		132.99		133.82967		4.28				675		66.52		0.45365		7.54		7.60

		1330		138.20		138.35336		4.25				700		69.06		0.47272		7.63		7.54

		1380		143.36		142.87121		4.23				725		71.59		0.49136		7.46

		1430		148.14		147.08955		4.20

		1480		152.56		151.08653		4.16

		1530		157.15		155.25686		4.13

		1580		161.96		159.41202		4.11

		1630		167.03		163.67067		4.08

		1680		172.30		168.03260		4.06

		1730		177.41		172.28876		4.05

		1780		182.66		176.35297		4.02

		1830		189.52		180.58790		4.00
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237.3106666667

211.2064933333

263.41484

187.4754266667

287.1459066667

195.5806666667

174.0667933333

217.09454

154.5087266667

236.6526066667

167.282

148.88098

185.68302

132.15278

202.41122

150.44

133.8916

166.9884

118.8476

182.0324

137.9733333333

122.7962666667

153.1504

108.9989333333

166.9477333333

128.9936666667

114.8043633333

143.18297

101.9049966667

156.0823366667

116.3056666667

103.5120433333

129.09929

91.8814766667

140.7298566667

107.3013333333

95.4981866667

119.10448

84.7680533333

129.8346133333

100.4973333333

89.4426266667

111.55204

79.3928933333

121.6017733333

93.7733333333

83.4582666667

104.0884

74.0809333333

113.4657333333

87.1006666667

77.5195933333

96.68174

68.8095266667

105.3918066667




_1123662021.xls
PocoFoam

		18.3333333333		18.25		18.25		18.25		18.25

		55		54.75		54.75		54.75		54.75

		105.6666666667		105.5		105.5		105.5		105.5

		151		151.1666666667		151.1666666667		151.1666666667		151.1666666667

		203		201.8333333333		201.8333333333		201.8333333333		201.8333333333

		248.6666666667		248.3333333333		248.3333333333		248.3333333333		248.3333333333

		310.6666666667		307.9166666667		307.9166666667		307.9166666667		307.9166666667

		362		360.3333333333		360.3333333333		360.3333333333		360.3333333333

		397		397.25		397.25		397.25		397.25

		449.3333333333		449.6666666667		449.6666666667		449.6666666667		449.6666666667

		509.3333333333		509.0833333333		509.0833333333		509.0833333333		509.0833333333



Average

± 1 Rel SD

+1 Rel

± 2 Rel SD

+2 Rel

Temperature (°C)

Thermal Conductivity (W/mK)

PocoFoam, RG
Thermal Conductivity (W/mK) vs. Temperature (°C)

127.544

104.58608

150.50192

81.62816

173.45984

114.0496666667

93.5207266667

134.5786066667

72.9917866667

155.1075466667

100.5153333333

82.4225733333

118.6080933333

64.3298133333

136.7008533333

91.6666666667

75.1666666667

108.1666666667

58.6666666667

124.6666666667

83.1876666667

68.2138866667

98.1614466667

53.2401066667

113.1352266667

77.2563333333

63.3501933333

91.1624733333

49.4440533333

105.0686133333

69.0003333333

56.5802733333

81.4203933333

44.1602133333

93.8404533333

63.8903333333

52.3900733333

75.3905933333

40.8898133333

86.8908533333

60.977

50.00114

71.95286

39.02528

82.92872

56.4196666667

46.2641266667

66.5752066667

36.1085866667

76.7307466667

52.4216666667

42.9857666667

61.8575666667

33.5498666667

71.2934666667



PocoHTC

		18		18		18		18		18

		53.6666666667		53.6666666667		53.6666666667		53.6666666667		53.6666666667

		104.3333333333		104.3333333333		104.3333333333		104.3333333333		104.3333333333

		151.3333333333		151.3333333333		151.3333333333		151.3333333333		151.3333333333

		197.6666666667		197.6666666667		197.6666666667		197.6666666667		197.6666666667

		238.6666666667		238.6666666667		238.6666666667		238.6666666667		238.6666666667

		295.6666666667		295.6666666667		295.6666666667		295.6666666667		295.6666666667

		354.3333333333		354.3333333333		354.3333333333		354.3333333333		354.3333333333

		397.6666666667		397.6666666667		397.6666666667		397.6666666667		397.6666666667

		450.6666666667		450.6666666667		450.6666666667		450.6666666667		450.6666666667

		508		508		508		508		508



Average

± 1 Rel SD

+1 Rel

± 2 Rel SD

+2 Rel

Temperature (°C)

Thermal Conductivity (W/mK)

Poco-HTC
Thermal Conductivity (W/mK) vs. Temperature (°C)

237.3106666667

211.2064933333

263.41484

187.4754266667

287.1459066667

195.5806666667

174.0667933333

217.09454

154.5087266667

236.6526066667

167.282

148.88098

185.68302

132.15278

202.41122

150.44

133.8916

166.9884

118.8476

182.0324

137.9733333333

122.7962666667

153.1504

108.9989333333

166.9477333333

128.9936666667

114.8043633333

143.18297

101.9049966667

156.0823366667

116.3056666667

103.5120433333

129.09929

91.8814766667

140.7298566667

107.3013333333

95.4981866667

119.10448

84.7680533333

129.8346133333

100.4973333333

89.4426266667

111.55204

79.3928933333

121.6017733333

93.7733333333

83.4582666667

104.0884

74.0809333333

113.4657333333

87.1006666667

77.5195933333

96.68174

68.8095266667

105.3918066667




_1123662419.xls
5G00#10

		30		30

		80		80

		130		130

		180		180

		230		230

		280		280

		330		330

		380		380

		430		430

		480		480

		530		530

		580		580

		630		630

		680		680

		730		730

		780		780

		830		830

		880		880

		930		930

		980		980

		1030		1030

		1080		1080

		1130		1130

		1180		1180

		1230		1230

		1280		1280

		1330		1330

		1380		1380

		1430		1430

		1480		1480

		1530		1530

		1580		1580

		1630		1630

		1680		1680

		1730		1730

		1780		1780

		1830		1830



TEMPERATURE (°C)

dL/Lo%

CTEx10-6 IN/IN/°C

THERMAL EXPANSION
5G00 #10 NETZSCH GERMANY

0.007241

6.103

0.041752

6.903

0.077845

7.0597

0.11486

7.1749

0.1492

7.0982

0.18315

7.0366

0.21824

7.0335

0.25413

7.054

0.29076

7.088

0.32807

7.1297

0.36549

7.165

0.40351

7.2052

0.44219

7.2492

0.48138

7.2944

0.5211

7.341

0.56135

7.3883

0.60192

7.4336

0.64206

7.4686

0.68245

7.5025

0.72313

7.5356

0.76369

7.5645

0.80479

7.5958

0.84661

7.6307

0.8881

7.6597

0.92994

7.6892

0.97266

7.7234

1.01636

7.7625

1.06322

7.822

1.10795

7.8622

1.15071

7.8861

1.19541

7.9212

1.24202

7.9664

1.28753

8.0019

1.33237

8.0311

1.37713

8.0582

1.42313

8.0908

1.46998

8.1264



5G00#1

		30		30

		80		80

		130		130

		180		180

		230		230

		280		280

		330		330

		380		380

		430		430

		480		480

		530		530

		580		580

		630		630

		680		680

		730		730

		780		780

		830		830

		880		880

		930		930

		980		980

		1030		1030

		1080		1080

		1130		1130

		1180		1180

		1230		1230

		1280		1280

		1330		1330

		1380		1380

		1430		1430

		1480		1480

		1530		1530

		1580		1580

		1630		1630

		1680		1680

		1730		1730

		1780		1780

		1830		1830



TEMPERATURE (°C)

dL/µm

CTEx10-6 IN/IN/°C

THERMAL EXPANSION
5G00 #1 NETZSCH GERMANY

-0.45842

-0.28388

3.21704

2.9189

9.28037

3.8724

16.002

4.3653

22.68358

4.6038

29.21455

4.7226

35.45814

4.7642

41.50019

4.7706

47.34831

4.7565

53.01275

4.7292

58.58174

4.6996

63.99674

4.6645

69.32189

4.6289

74.68994

4.6015

79.97537

4.5734

85.249

4.5485

90.47216

4.5242

95.65259

4.5007

100.71879

4.4748

105.70789

4.4482

110.52736

4.4177

115.43106

4.3932

120.24495

4.3678

124.95006

4.3407

129.26979

4.303

133.82967

4.2763

138.35336

4.2502

142.87121

4.2262

147.08955

4.1953

151.08653

4.1599

155.25686

4.1323

159.41202

4.1056

163.67067

4.0833

168.0326

4.0646

172.28876

4.045

176.35297

4.0216

180.5879

4.0037



HTC-XY-Z

		30		30

		80		80

		130		130

		180		180

		230		230

		280		280

		330		330

		380		380

		430		430

		480		480

		530		530

		580		580

		630		630

		680		680

		730		730

		780		780

		830		830

		880		880

		930		930

		980		980

		1030		1030

		1080		1080

		1130		1130

		1180		1180

		1230		1230

		1280		1280

		1330		1330

		1380		1380

		1430		1430

		1480		1480

		1530		1530

		1580		1580

		1630		1630

		1680		1680

		1730		1730

		1780		1780

		1830		1830



XY PLANE

Z PLANE

TEMPERATURE (°C)

EXPANSIVITY dL/Lox10-3

Poco-HTC
THERMAL EXPANSION

0.0041797

0.0017488

0.0085701

-0.011494

0.0124

-0.018498

0.017667

-0.022612

0.025236

-0.026078

0.035006

-0.027181

0.046812

-0.025915

0.060258

-0.02431

0.074587

-0.02028

0.089719

-0.013984

0.10578

-0.0053459

0.12288

0.00063605

0.14082

0.0060294

0.15906

0.013132

0.17778

0.022076

0.1966

0.030031

0.21537

0.03886

0.23411

0.048433

0.2534

0.058824

0.27322

0.06833

0.29336

0.080172

0.31387

0.091642

0.33444

0.10165

0.3558

0.1127

0.3791

0.12407

0.40267

0.13902

0.42529

0.1514

0.44751

0.16273

0.46926

0.17396

0.49141

0.18648

0.51373

0.19791

0.53576

0.20975

0.55775

0.22094

0.57904

0.23165

0.60091

0.24171

0.62446

0.25428

0.64937

0.2673



A23-4-HTC-Z-1

		30		30

		80		80

		130		130

		180		180

		230		230

		280		280

		330		330

		380		380

		430		430

		480		480

		530		530

		580		580

		630		630

		680		680

		730		730

		780		780

		830		830

		880		880

		930		930

		980		980

		1030		1030

		1080		1080

		1130		1130

		1180		1180

		1230		1230

		1280		1280

		1330		1330

		1380		1380

		1430		1430

		1480		1480

		1530		1530

		1580		1580

		1630		1630

		1680		1680

		1730		1730

		1780		1780

		1830		1830



TEMPERATURE (°C)

dL/µm

CTEx10-6 IN/IN/°C

THERMAL EXPANSION
A23-4 HTC Z-1 NETZSCH GERMANY

0.0017488

-1.056

-0.011494

-2.618

-0.018498

-2.018

-0.022612

-1.627

-0.026078

-1.384

-0.027181

-1.153

-0.025915

-0.9191

-0.02431

-0.7402

-0.02028

-0.5479

-0.013984

-0.3182

-0.0053459

-0.1471

0.00063605

-0.01813

0.0060294

0.072985

0.013132

0.17679

0.022076

0.29089

0.030031

0.37831

0.03886

0.46501

0.048433

0.55035

0.058824

0.63485

0.06833

0.70195

0.080172

0.78545

0.091642

0.8571

0.10165

0.90908

0.1127

0.96538

0.12407

1.0202

0.13902

1.0984

0.1514

1.152

0.16273

1.1926

0.17396

1.2302

0.18648

1.2744

0.19791

1.3086

0.20975

1.3425

0.22094

1.3705

0.23165

1.394

0.24171

1.4126

0.25428

1.4434

0.2673

1.4756



FOAM-XY-Z

		30		30

		80		80

		130		130

		180		180

		230		230

		280		280

		330		330

		380		380

		430		430

		480		480

		530		530

		580		580

		630		630

		680		680

		730		730

		780		780

		830		830

		880		880

		930		930

		980		980

		1030		1030

		1080		1080

		1130		1130

		1180		1180

		1230		1230

		1280		1280

		1330		1330

		1380		1380

		1430		1430

		1480		1480

		1530		1530

		1580		1580

		1630		1630

		1680		1680

		1730		1730

		1780		1780

		1830		1830



XY PLANE

Z PLANE

TEMPERATURE (°C)

EXPANSIVITY dL/Lox10-3

PocoFoam
THERMAL EXPANSION

0.0036364

-0.00010529

0.0058544

-0.0077139

0.0078686

-0.01569

0.011452

-0.021867

0.017373

-0.024609

0.025666

-0.024576

0.035809

-0.02202

0.047607

-0.017351

0.060634

-0.011056

0.074692

-0.0037233

0.089714

0.005055

0.10543

0.014312

0.12199

0.024522

0.13833

0.0351

0.15566

0.046795

0.1734

0.058758

0.1914

0.072495

0.20978

0.085412

0.22828

0.098269

0.24746

0.11155

0.26689

0.12521

0.28698

0.13899

0.30745

0.1526

0.32961

0.16664

0.35007

0.18086

0.37267

0.19598

0.3939

0.20965

0.41469

0.22381

0.43452

0.23745

0.45599

0.25131

0.47673

0.26473

0.49774

0.27808

0.51837

0.29059

0.53895

0.3039

0.56063

0.31657

0.58265

0.32991

0.60635

0.34396



A2-3-2-FOAM-Z-1

		30		30

		80		80

		130		130

		180		180

		230		230

		280		280

		330		330

		380		380

		430		430

		480		480

		530		530

		580		580

		630		630

		680		680

		730		730

		780		780

		830		830

		880		880

		930		930

		980		980

		1030		1030

		1080		1080

		1130		1130

		1180		1180

		1230		1230

		1280		1280

		1330		1330

		1380		1380

		1430		1430

		1480		1480

		1530		1530

		1580		1580

		1630		1630

		1680		1680

		1730		1730

		1780		1780

		1830		1830



TEMPERATURE (°C)

dL/µm

CTEx10-6 IN/IN/°C

THERMAL EXPANSION
A2-3-2 FOAM Z-1 NETZSCH GERMANY

-0.00010529

-0.84347

-0.0077139

-1.5127

-0.01569

-1.5537

-0.021867

-1.4469

-0.024609

-1.223

-0.024576

-0.97682

-0.02202

-0.72875

-0.017351

-0.49123

-0.011056

-0.27259

-0.0037233

-0.079177

0.005055

0.10423

0.014312

0.26304

0.024522

0.41123

0.0351

0.54266

0.046795

0.6706

0.058758

0.78598

0.072495

0.90801

0.085412

1.0066

0.098269

1.0935

0.11155

1.1758

0.12521

1.2536

0.13899

1.325

0.1526

1.3888

0.16664

1.45

0.18086

1.5086

0.19598

1.5689

0.20965

1.6139

0.22381

1.659

0.23745

1.697

0.25131

1.734

0.26473

1.7657

0.27808

1.7949

0.29059

1.8172

0.3039

1.8426

0.31657

1.8632

0.32991

1.8864

0.34396

1.9117



DATA

		INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402C

		DATE:		11/22/02								DATE:		11/27/02								DATE:		11/27/02								DATE:		11/27/02								DATE:		11/28/02								DATE:		12/3/02

		LABORATORY:		NGB								LABORATORY:		NGB								LABORATORY:		NGB								LABORATORY:		NGB								LABORATORY:		NGB								LABORATORY:		NGB

		SAMPLE:		5G00 #10								SAMPLE:		5G00 #1								SAMPLE:		A23-4 HTC XY-1								SAMPLE:		A23-4 HTC Z-1								SAMPLE:		A2-2-3 FOAM XY-1								SAMPLE:		A2-2-3 FOAM Z-1

		LENGTH:		25.11								LENGTH:		25.12								LENGTH:		25.03								LENGTH:		24.95								LENGTH:		24.96								LENGTH:		24.86

		ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50

		HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:		20.0/10.00(K/MIN)/1950

				RUN TIME				CTE						RUN TIME				CTE						RUN TIME				CTE						RUN TIME				CTE						RUN TIME				CTE						RUN TIME				CTE

		TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6

		30		4.79761		0.00724		6.10				30		3.69492		-0.45842		-0.28				30		3.77893		0.004180		1.71				30		3.711450		0.00175		-1.06				30		3.75882		0.00364		1.18				30		4.05455		-0.00011		-0.84

		80		12.12407		0.04175		6.90				80		10.11156		3.21704		2.92				80		10.36083		0.008570		0.88				80		11.050580		-0.01149		-2.62				80		10.50067		0.00585		0.45				80		10.88269		-0.00771		-1.51

		130		17.87932		0.07785		7.06				130		15.30204		9.28037		3.87				130		15.72464		0.012400		0.82				130		15.955780		-0.01850		-2.02				130		15.96045		0.00787		0.43				130		16.51994		-0.01569		-1.55

		180		22.86990		0.11486		7.17				180		20.32735		16.00200		4.37				180		20.89182		0.017667		0.90				180		21.002280		-0.02261		-1.63				180		21.22578		0.01145		0.52				180		21.97011		-0.02187		-1.45

		230		28.36336		0.14920		7.10				230		25.31006		22.68358		4.60				230		25.98691		0.025236		1.05				230		25.936330		-0.02608		-1.38				230		26.42153		0.01737		0.69				230		27.24259		-0.02461		-1.22

		280		33.48344		0.18315		7.04				280		30.31930		29.21455		4.72				280		31.07847		0.035006		1.23				280		31.113820		-0.02718		-1.15				280		31.59252		0.02567		0.88				280		32.52297		-0.02458		-0.98

		330		38.38910		0.21824		7.03				330		35.34380		35.45814		4.76				330		36.18516		0.046812		1.42				330		35.668070		-0.02592		-0.92				330		36.76510		0.03581		1.07				330		37.77201		-0.02202		-0.73

		380		43.19116		0.25413		7.05				380		40.41858		41.50019		4.77				380		41.28637		0.060258		1.60				380		41.480290		-0.02431		-0.74				380		41.96477		0.04761		1.26				380		42.96405		-0.01735		-0.49

		430		47.96237		0.29076		7.09				430		45.54436		47.34831		4.76				430		46.44163		0.074587		1.76				430		46.749550		-0.02028		-0.55				430		47.18283		0.06063		1.43				430		48.18053		-0.01106		-0.27

		480		52.70476		0.32807		7.13				480		50.65105		53.01275		4.73				480		51.63116		0.089719		1.90				480		51.341280		-0.01398		-0.32				480		52.45400		0.07469		1.58				480		53.39071		-0.00372		-0.08

		530		57.42030		0.36549		7.17				530		55.83270		58.58174		4.70				530		56.81106		0.105780		2.03				530		55.973940		-0.00535		-0.15				530		57.64481		0.08971		1.72				530		58.53382		0.00506		0.10

		580		62.12543		0.40351		7.21				580		61.00646		63.99674		4.66				580		61.90690		0.122880		2.16				580		61.965010		0.00064		-0.02				580		62.82310		0.10543		1.85				580		63.70379		0.01431		0.26

		630		66.83479		0.44219		7.25				630		66.19643		69.32189		4.63				630		67.02244		0.140820		2.28				630		67.522230		0.00603		0.07				630		67.97113		0.12199		1.97				630		68.78949		0.02452		0.41

		680		71.56424		0.48138		7.29				680		71.49888		74.68994		4.60				680		72.20563		0.159060		2.38				680		72.831110		0.01313		0.18				680		73.28151		0.13833		2.07				680		73.95956		0.03510		0.54

		730		76.32355		0.52110		7.34				730		76.76089		79.97537		4.57				730		77.37591		0.177780		2.48				730		77.968030		0.02208		0.29				730		78.52429		0.15566		2.17				730		78.98165		0.04680		0.67

		780		81.13136		0.56135		7.39				780		82.00789		85.24900		4.55				780		82.55040		0.196600		2.57				780		83.338950		0.03003		0.38				780		83.66329		0.17340		2.26				780		83.90870		0.05876		0.79

		830		85.96781		0.60192		7.43				830		87.27327		90.47216		4.52				830		87.71316		0.215370		2.64				830		88.505540		0.03886		0.47				830		88.81672		0.19140		2.35				830		88.60128		0.07250		0.91

		880		90.83141		0.64206		7.47				880		92.50567		95.65259		4.50				880		92.94524		0.234110		2.71				880		93.556480		0.04843		0.55				880		93.88770		0.20978		2.43				880		93.59365		0.08541		1.01

		930		95.80801		0.68245		7.50				930		97.66624		100.71879		4.47				930		98.15045		0.253400		2.77				930		98.623630		0.05882		0.63				930		99.06890		0.22828		2.50				930		98.65792		0.09827		1.09

		980		100.78009		0.72313		7.54				980		102.84764		105.70789		4.45				980		103.32454		0.273220		2.83				980		103.806060		0.06833		0.70				980		104.14400		0.24746		2.57				980		103.67757		0.11155		1.18

		1030		105.60328		0.76369		7.56				1030		107.84399		110.52736		4.42				1030		108.46904		0.293360		2.89				1030		108.596020		0.08017		0.79				1030		109.24872		0.26689		2.63				1030		108.69421		0.12521		1.25

		1080		110.53164		0.80479		7.60				1080		112.99834		115.43106		4.39				1080		113.59477		0.313870		2.95				1080		113.563770		0.09164		0.86				1080		114.25791		0.28698		2.70				1080		113.68883		0.13899		1.33

		1130		115.44511		0.84661		7.63				1130		118.12940		120.24495		4.37				1130		118.61217		0.334440		3.00				1130		118.507870		0.10165		0.91				1130		119.00526		0.30745		2.76				1130		118.69397		0.15260		1.39

		1180		120.56294		0.88810		7.66				1180		123.22318		124.95006		4.34				1180		123.64654		0.355800		3.06				1180		123.699110		0.11270		0.97				1180		123.64228		0.32961		2.83				1180		123.66772		0.16664		1.45

		1230		125.81371		0.92994		7.69				1230		127.77949		129.26979		4.30				1230		128.21384		0.379100		3.12				1230		128.802530		0.12407		1.02				1230		128.70306		0.35007		2.89				1230		128.63239		0.18086		1.51

		1280		131.12523		0.97266		7.72				1280		132.98688		133.82967		4.28				1280		133.09613		0.402670		3.19				1280		133.262660		0.13902		1.10				1280		133.36150		0.37267		2.95				1280		133.56878		0.19598		1.57

		1330		136.31509		1.01636		7.76				1330		138.20095		138.35336		4.25				1330		138.03398		0.425290		3.24				1330		138.210060		0.15140		1.15				1330		138.23699		0.39390		3.00				1330		138.49019		0.20965		1.61

		1380		140.49998		1.06322		7.82				1380		143.36469		142.87121		4.23				1380		143.07418		0.447510		3.28				1380		143.381560		0.16273		1.19				1380		143.32990		0.41469		3.04				1380		143.49499		0.22381		1.66

		1430		145.45276		1.10795		7.86				1430		148.14421		147.08955		4.20				1430		148.04480		0.469260		3.32				1430		148.307490		0.17396		1.23				1430		148.42083		0.43452		3.08				1430		148.38215		0.23745		1.70

		1480		150.78774		1.15071		7.89				1480		152.55982		151.08653		4.16				1480		152.90426		0.491410		3.36				1480		152.964830		0.18648		1.27				1480		153.02618		0.45599		3.12				1480		153.14191		0.25131		1.73

		1530		155.02259		1.19541		7.92				1530		157.14725		155.25686		4.13				1530		157.50453		0.513730		3.40				1530		157.786530		0.19791		1.31				1530		157.84626		0.47673		3.15				1530		157.86423		0.26473		1.77

		1580		159.43289		1.24202		7.97				1580		161.95744		159.41202		4.11				1580		162.48466		0.535760		3.43				1580		162.622040		0.20975		1.34				1580		162.74364		0.49774		3.19				1580		162.79701		0.27808		1.79

		1630		164.90717		1.28753		8.00				1630		167.02805		163.67067		4.08				1630		167.36959		0.557750		3.46				1630		167.505210		0.22094		1.37				1630		167.61810		0.51837		3.22				1630		167.68767		0.29059		1.82

		1680		169.90717		1.33237		8.03				1680		172.30084		168.03260		4.06				1680		172.64098		0.579040		3.48				1680		172.644480		0.23165		1.39				1680		172.70933		0.53895		3.24				1680		172.57656		0.30390		1.84

		1730		175.19672		1.37713		8.06				1730		177.41418		172.28876		4.05				1730		177.50532		0.600910		3.51				1730		177.729640		0.24171		1.41				1730		177.38423		0.56063		3.28				1730		177.56501		0.31657		1.86

		1780		180.16755		1.42313		8.09				1780		182.65797		176.35297		4.02				1780		182.40009		0.624460		3.54				1780		182.800820		0.25428		1.44				1780		182.48013		0.58265		3.31				1780		182.91890		0.32991		1.89

		1830		185.94957		1.46998		8.13				1830		189.51570		180.58790		4.00				1830		188.30044		0.649370		3.58				1830		189.168190		0.26730		1.48				1830		188.53424		0.60635		3.35				1830		190.14815		0.34396		1.91
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Sheet2

		INSTRUMENT:		NETZSCH DIL402C								INSTRUMENT:		NETZSCH DIL402

		DATE:		11/27/02								DATE:		11/27/02

		LABORATORY:		NGB								LABORATORY:		POCO

		SAMPLE:		5G00 #1								SAMPLE:		5G00 #1

		LENGTH:		25.12								LENGTH:		25.12

		ATMOSPHERE:		ARGON/50								ATMOSPHERE:		ARGON/50

		HEATING RATE:		20.0/10.00(K/MIN)/1950								HEATING RATE:

				RUN TIME				CTE						RUN TIME				CTE

		TEMP°C		(min)		dL/Lo %		x10-6				TEMP°C		(min)		dL/Lo %		x10-6

		30		3.69		-0.45842		-0.28				50		3.86		0.01953		0.00

		80		10.11		3.21704		2.92				75		6.10		0.03352		5.59		0

		130		15.30		9.28037		3.87				100		8.53		0.04790		5.75		5.88

		180		20.33		16.00200		4.37				125		11.01		0.06360		6.28		6.19

		230		25.31		22.68358		4.60				150		13.50		0.07992		6.53		6.32

		280		30.32		29.21455		4.72				175		16.00		0.09530		6.15		6.50

		330		35.34		35.45814		4.76				200		18.49		0.11232		6.81		6.51

		380		40.42		41.50019		4.77				225		21.02		0.12873		6.56		6.68

		430		45.54		47.34831		4.76				250		23.53		0.14542		6.68		6.75

		480		50.65		53.01275		4.73				275		26.04		0.16291		7.00		6.87

		530		55.83		58.58174		4.70				300		28.57		0.18023		6.93		6.98

		580		61.01		63.99674		4.66				325		31.09		0.19778		7.02		6.96

		630		66.20		69.32189		4.63				350		33.64		0.21513		6.94		6.99

		680		71.50		74.68994		4.60				375		36.15		0.23267		7.02		6.95

		730		76.76		79.97537		4.57				400		38.68		0.24991		6.90		7.06

		780		82.01		85.24900		4.55				425		41.22		0.26811		7.28		7.07

		830		87.27		90.47216		4.52				450		43.73		0.28571		7.04		7.22

		880		92.51		95.65259		4.50				475		46.28		0.30405		7.34		7.25

		930		97.67		100.71879		4.47				500		48.80		0.32250		7.38		7.39

		980		102.85		105.70789		4.45				525		51.34		0.34116		7.46		7.46

		1030		107.84		110.52736		4.42				550		53.86		0.36003		7.55		7.43

		1080		113.00		115.43106		4.39				575		56.40		0.37825		7.29		7.41

		1130		118.13		120.24495		4.37				600		58.91		0.39672		7.39		7.42

		1180		123.22		124.95006		4.34				625		61.45		0.41570		7.59		7.54

		1230		127.78		129.26979		4.30				650		63.98		0.43481		7.64		7.59

		1280		132.99		133.82967		4.28				675		66.52		0.45365		7.54		7.60

		1330		138.20		138.35336		4.25				700		69.06		0.47272		7.63		7.54

		1380		143.36		142.87121		4.23				725		71.59		0.49136		7.46

		1430		148.14		147.08955		4.20

		1480		152.56		151.08653		4.16

		1530		157.15		155.25686		4.13

		1580		161.96		159.41202		4.11

		1630		167.03		163.67067		4.08

		1680		172.30		168.03260		4.06

		1730		177.41		172.28876		4.05

		1780		182.66		176.35297		4.02

		1830		189.52		180.58790		4.00
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PocoFoam Data

		

				PocoFoam

						A2-2-3								A2-2-12								A2-2-23

				PSI		Z-1		Z-2		XY-1		XY-2		Z-1		Z-2		XY-1		XY-2		Z-1		Z-2		XY-1		XY-2		Average

				0.07		2.79		3.48		3.48		3.48		4.87		4.87		4.17		4.87		4.17		4.17		4.17		4.17		4.06

				0.14		4.87		4.87		4.87		4.87		6.97		6.97		6.97		6.97		5.56		5.56		5.56		5.56		5.80

				0.22		6.27		6.27		6.27		6.27		9.10		9.82		9.10		9.10		6.97		6.97		6.27		6.97		7.45

				0.29		7.68		8.39		7.68		7.68		11.26		11.98		10.54		11.26		7.68		7.68		7.68		7.68		8.93

				0.36		9.10		9.10		8.39		8.39		13.44		14.18		12.71		13.44		9.10		9.10		8.39		8.39		10.31

				0.72		14.18		14.91		14.18		13.44		22.45		23.22		20.92		21.68		13.44		13.44		12.71		12.71		16.44

				1.08		18.64		20.16		18.64		17.89		30.29		30.29		27.12		28.70		17.14		17.14		15.65		16.40		21.51

				1.45		23.22		24.77		23.22		22.45		36.77		36.77		33.51		34.32		20.16		20.92		19.40		20.16		26.31

				1.81		27.12		28.70		27.12		26.33		43.45		43.45		39.25		40.92		23.99		24.77		22.45		23.22		30.90

				2.17		31.09		33.51		31.09		30.29		50.32		49.45		46.00		47.72		27.12		28.70		25.55		26.33		35.60
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PocoHTC Data

		

				PocoHTC

						A2-3-4								A2-3-11								A2-4-20

				PSI		Z-1		Z-2		XY-1		XY-2		Z-1		Z-2		XY-1		XY-2		Z-1		Z-2		XY-1		XY-2		Average

				0.07		0.27		0.27		0.15		0.00		0.27		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.11

				0.14		0.64		0.64		0.39		0.39		0.64		0.76		0.00		0.00		0.00		0.15		0.00		0.00		0.30

				0.22		0.88		1.01		0.64		0.64		0.88		1.13		0.03		0.27		0.27		0.39		0.00		0.00		0.51

				0.29		1.13		1.26		0.76		0.76		1.01		1.38		0.27		0.39		0.51		0.51		0.27		0.15		0.70

				0.36		1.26		1.51		0.88		0.88		1.26		1.64		0.39		0.51		0.64		0.64		0.39		0.27		0.86

				0.72		2.53		2.79		1.51		1.51		2.27		2.92		0.88		1.01		1.13		1.26		0.76		0.76		1.61

				1.08		3.58		3.98		2.14		2.14		3.18		4.11		1.13		1.38		1.76		1.76		1.13		1.13		2.29

				1.45		4.65		5.19		2.92		2.92		4.11		5.33		1.51		1.89		2.27		2.53		1.51		1.38		3.02

				1.81		5.75		6.45		3.71		3.84		5.19		6.73		2.02		2.40		2.92		3.31		1.89		1.89		3.84

				2.17		6.87		7.73		4.65		4.78		6.31		8.02		2.40		2.92		3.58		4.11		2.40		2.27		4.67
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Average

D Pressure (psi)
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PocoHTC
Air Flow vs. Pressure Drop
Sample Diameter = 1.00"
Sample Flow Length = 1.00"

0.11245
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0.85635

1.61175
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3.8414833333

4.6699333333




_1123075259.xls
PocoFoam Data

		

				PocoFoam

						A2-2-3								A2-2-12								A2-2-23

				PSI		Z-1		Z-2		XY-1		XY-2		Z-1		Z-2		XY-1		XY-2		Z-1		Z-2		XY-1		XY-2		Average

				0.07		2.79		3.48		3.48		3.48		4.87		4.87		4.17		4.87		4.17		4.17		4.17		4.17		4.06

				0.14		4.87		4.87		4.87		4.87		6.97		6.97		6.97		6.97		5.56		5.56		5.56		5.56		5.80

				0.22		6.27		6.27		6.27		6.27		9.10		9.82		9.10		9.10		6.97		6.97		6.27		6.97		7.45

				0.29		7.68		8.39		7.68		7.68		11.26		11.98		10.54		11.26		7.68		7.68		7.68		7.68		8.93

				0.36		9.10		9.10		8.39		8.39		13.44		14.18		12.71		13.44		9.10		9.10		8.39		8.39		10.31

				0.72		14.18		14.91		14.18		13.44		22.45		23.22		20.92		21.68		13.44		13.44		12.71		12.71		16.44

				1.08		18.64		20.16		18.64		17.89		30.29		30.29		27.12		28.70		17.14		17.14		15.65		16.40		21.51

				1.45		23.22		24.77		23.22		22.45		36.77		36.77		33.51		34.32		20.16		20.92		19.40		20.16		26.31

				1.81		27.12		28.70		27.12		26.33		43.45		43.45		39.25		40.92		23.99		24.77		22.45		23.22		30.90

				2.17		31.09		33.51		31.09		30.29		50.32		49.45		46.00		47.72		27.12		28.70		25.55		26.33		35.60





PocoFoam Chart

		0.07226

		0.14452

		0.21678

		0.28904

		0.3613

		0.7226
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		2.1678



Average

D Pressure (psi)

Air Flow (L/min)

PocoFoam
Air Flow vs. Pressure Drop
Sample Diameter = 1.00"
Sample Flow Length = 1.00"

4.0563333333

5.7998333333

7.4459666667

8.9298

10.3100166667

16.44085

21.5055166667

26.3058333333

30.8982333333

35.5968833333



PocoHTC Data

		

				PocoHTC

						A2-3-4								A2-3-11								A2-4-20

				PSI		Z-1		Z-2		XY-1		XY-2		Z-1		Z-2		XY-1		XY-2		Z-1		Z-2		XY-1		XY-2		Average

				0.07		0.27		0.27		0.15		0.00		0.27		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.11

				0.14		0.64		0.64		0.39		0.39		0.64		0.76		0.00		0.00		0.00		0.15		0.00		0.00		0.30

				0.22		0.88		1.01		0.64		0.64		0.88		1.13		0.03		0.27		0.27		0.39		0.00		0.00		0.51

				0.29		1.13		1.26		0.76		0.76		1.01		1.38		0.27		0.39		0.51		0.51		0.27		0.15		0.70

				0.36		1.26		1.51		0.88		0.88		1.26		1.64		0.39		0.51		0.64		0.64		0.39		0.27		0.86

				0.72		2.53		2.79		1.51		1.51		2.27		2.92		0.88		1.01		1.13		1.26		0.76		0.76		1.61

				1.08		3.58		3.98		2.14		2.14		3.18		4.11		1.13		1.38		1.76		1.76		1.13		1.13		2.29

				1.45		4.65		5.19		2.92		2.92		4.11		5.33		1.51		1.89		2.27		2.53		1.51		1.38		3.02

				1.81		5.75		6.45		3.71		3.84		5.19		6.73		2.02		2.40		2.92		3.31		1.89		1.89		3.84

				2.17		6.87		7.73		4.65		4.78		6.31		8.02		2.40		2.92		3.58		4.11		2.40		2.27		4.67





PocoHTC Chart
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Average

D Pressure (psi)

Air Flow (L/min)

PocoHTC
Air Flow vs. Pressure Drop
Sample Diameter = 1.00"
Sample Flow Length = 1.00"

0.11245

0.3004833333

0.5121333333

0.7013333333

0.85635

1.61175

2.287

3.0185166667

3.8414833333

4.6699333333




