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USER’S MANUAL FOR LASL SHOCK HUGONIOT DATA FILE

by

Martha S. Hoyt

ABSTRACT

Tape, photostore, and Common File System
access instructions for the equation-of-state
file HUGDATA are given. The data format is
described, and an example shows how to extract
data on specific materials for use as code input.

I. INTRODUCTION

The LASL Data Center for Dynamic Material Properties is collecting and pub-
lishing dynamic material property data generated at Los Alamos Scientific Labora-
tory over the last twenty-five years. Stanley P. Marsh has collected data on the
single-shocked state (the Hugoniot locus) of many materials in the 10- to 50-GPa
pressure range, and they are being published by the University of California
Press. The collection is titled “LASL Shock Hugoniot Data.”

The data also are available from tape, photostore, and Common File System
files. This report describes the data format and how the data on specific
materials may be extracted.

II. THE FILE

The file HUGDATA contains tables of Hugoniot data on 486 materials. Each
line in the file corresponds to a punched card. For each material, the data are
given as follows

*

Card 1 column 10 0 - no fit requested for handbook
1 - linear fit requested for handbook

Card 2 Material name including formatting characters
Card 3 Material name continued or blank
Card 4 columns 1-6 Longitudinal velocity (F6.2)

Columns 7-12 Shear velocity (F6.2)
Blank if no velocities given



Card 5 Reference (141S) or blank
Card 6 and following ard data cards

Columns 1-14 Description
Columns 17-18 Experimental method (12)
Columns 20-29 PO (E1O.3)
Columns 30-39 Data not used in this handbook
COhIIIUW 40-45 us (F6.3)
Columns 46-51 Up (F6.3)
Columns 52-72 Data not used in this handbook

End-of-data card 94 in Columns 15-18
End-of-all-data card 9999 in Columns 15-18

III. FILE ACCESS

HUGDATA is an unclassified file written to photostore, the Common File
System (CFS), and tape from Machine U, a CDC 7600. Photostore access is:

XPORT T14KER GET HUGDATA, HP

CFS access is:

tiss GET /DATACTR/HUGDATA

The file is also on tapes BG039 and CH086 for LASL and tape MHOO1 for LLL. These
are seven-track, 800-bpi, odd-parity tapes. They are written with the ADT util-
ity (UR-401) using the 2R option; that is, there are two copies of the file on
each tape. The tapes must be read using the utility RDFILES (uR-402). The
execute line is:

RDFT.LES BG039 HUGDATA END

IV. HOW TO EXTRACT A PARTICULAR MATERIAL FROM THE DATA FILE

Particular materials may be extracted from the data file and put on a new
file that can be used as input to a processing code. The Appendix lists all the
materials, including formatting characters, in the order in which they appear in
the file. Use TRIX AC to find the name of the desired material and the end of
data on that material. All other lines in the file can be deleted. Example:

Let us make a file called TAPE1 that will contain:
Argon, solid
Lithium-6 Deuteride, PO = 0.74
Phenolic Refrasil, multiple-warp

Find the materials in the Appendix. Note the order in
which they appear and the formatting characters, such
as *, ), and (. Then use TRIX AC, as shown on Page 3,
to establish the file TAPE1, to locate the title card
and end of each material, and to delete unwanted lines.
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9.56
cl.?s
9.94
lm~9

1.?3
~.~8

2.35
2.49
3. W
3.32
3.69
3.99
4.6!)

0.39

9.74

3.394 S.Eiss 1.915 1.CI05
4.?32 9.?!31 1.9!19 1.CIC14
4.s16 9.?s4 1.!309 1.010
4.329 9.?34 1.!395 1.9!)1
4.147 9.123 1.!)95 1.CI1O
4.1S2 9.162 1.!)0? 1.CICJ3
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:3,:193? C9MP L 3 1 ?. 3997-91 2 .?86E+0019. S40 4.326 9.3!l? 1. 00s 1.005
SC1’3SS mYNPL31 ?.4Ql~-91 2 .736 E+0011. ~60 4.495 9.4?1 1. !)06 1. !.329
‘3C19!29 COMP L 3 1 a 7S~E+OOll_99g 4.4S3 9.465 l.!)~l l.!)~l?.41?~-ol k.,
SC1999 COMP L 3 1 ?.419E-01 2.7 36E+OO1O.399 3.996 3.997 1.90? 1.904
SC1992 corlP L 3 1 7.332*-91 2.?S5E+O0 6.709 1.395 6.535 1.917 1.996
SC1993 COMP L 3 1 7.361E-91 2.?35E ‘J!l 5.35 ‘2.753 5.959 1.993 1.~94
3C1994 COMP L 3 1 ?.36?E-91 2.?35E 90 5.96 9.934 6.16? 1.!302 1.900
SC1995 COMP L 3 1 ?.339E,-91 2.735=+00 3.410 2.522 ?.539 1.003 1.919
3c1996 cDriP L 3 1 ?.335EY01 2.?35E+00 3.?6!3 2.?60 ?.S11 1. ~01 1.003
3C199? cnMP L 3 1 ?.353E-91 2.?S5E+00 3.9S0 2.901 7.943 1.009 1.00?
3C1993 cnllP L 3 1 7.405E-91 2.7S5E+00 9.340 3.233 3.260 1.099 1.996
3C1999 caMP L 3 1 ?.3!19E.-O1 2.?35E+O0 ?.330 1.393 6.915 1.S~4 1.991
~c-ggo COMP L 3 1 7.331E-01 2.?S5E+09 9.S29 3.5S0 3.589 1.002 1.S04
8c2Q~l cmlP L 3 1 ?..355ET91 2.735E+0~ “3.470 3.407 8.414 1.904 1.000

“39
<pHENO~lC ~F~l~> , Mu~Txp~E~~~ (GE 2s>-3957S

1.332E !)g 2.?34E ~~ 5.4?2 2.400 ?.535 1.999 1.902
l.353E 00 2.734E 90 4.509 1.314 6.969 1.002 1.901
1.3?1E 99 2.734E 90 3.934 1.439 6.593 1.~K14 1.990
1.442E 99 Z.?34E 00 6.635 3.503 3.733 1.998 1.00?
1.334E 00 S.?SOE 00 3.’316 5.00519.363 1.013 1.003
1.361q 09 2.?34E ~0 5.630 2.533 ?.?61 1.997 1.904
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APPENDIX

THE HATERIALS

(ANTIHLINY.)$

(ANTIMONY)> FINE-GRAIN} CHXLL-CASTS

(ARGON)S LIQUIDS

(ARGON), LIQUID$
(R)EFLECTED-SHOCK DATA5

(ARGON), SOLID, tT)*O = 75 (K)5

(aARIU)t)$

(BERYLLIUM), SINTEREDS

(aIS’4UTH)S

(aORON)3

(CAOMIUM)$

(CALCIUM)5

(CARBON)j OIAMOND/ PRESSEOS

(CARBON), F19ERS WOVEN THREE-01t4ENS IONALLYS

(CARBGN)S FOAMEOS

(CARBON)j F3A)lED3

(CAaBON)j FOAMEO$

(CAaB0N)3 FOAMEDS

(CARBON)j FOAMEDS

(CARaON), GRAPHITE, PYROLYTIC

(CARi30N)j G?APHITEj PRESSE05

(CAR30N)s GitAPHITEj PRESSEO$

{cARaoN)~ GRAPHITE, (ZTA)$

(CARaON)s GRAPHITEs PRESSEDS

(CARBON), GRAPHITE, PRESSEDS

(CARBON), GRAPHITEs (’ATJ)S

(CARi30N)s GRAPHITE, (PT) 017’3S

(CAR13CIN)s GRAPHITES

tCARBON)s G?APHITEj POWOEREOS UNPRESSED

(CARaON), VITREOUSS

(CERIUM)5

(CESIUM)$

3.20

0.56

O*48

Oe32

Oe29

O*27

2021

2.13

2.03

L*95

1*93

1088

1*77

1.5+

1.0
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(C HROMIUM)3

(C OBALT)3

(C OPPER)3

(C OPPER)S SINTEREDS

(C OPPER)~ SIN TEREDS

(C OPPERI, SIN TEREOS

(C OPPER)S SIN TEREDS

(COP?ER)S sINTERED9

(COPPER)S POdDERED, UNPRESSEOS

(DEUTERIUf4)S LIQUIDS (T)*O = 20 (K)S

(DEuTERIUM)J LIQUIOS (T)*O = 20 (K)S
(R)EFLECTEO-SHOCK 04TAS

(OYS?ROSIUII)S

(ERBIUM)S

(ERBIUH)S COLD-PRESSEOS

(ERBIUt4)S :OLO-PRESSE,DS

(ERBIUfl)S COLO-PRESSEO$

(EUROPIUFl)S

(GAOOLINIUM)5

(GERHANIUPllS

(GOLO)S

(HAFNIUM)S

(HOLllILlf4)S

(HYOROGEN)~ LIQUIOS (T)*O = 20 (K)S

(HYOROGEN)S LIQUIDS (T)*O ● 20 (K)S
(R) EFLECTEq-SHOCK OATAS

(INOIW)$

(IRIDIUM)S

(IRON)S

(IRON)S SINTEQEOS

(IRON), SINTE2EOS

(IltaN)s SINTEREDS

(IRONI, SINTEQED$

(LANTHANUflJS

7.9

7.3

6.3

5.7

4.5

7*D

6a0

4.7

3.4

0

.

(LEAOIS

(LEAO), POWDEREOS UNPRESSEOL
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c.

(LITI+[UM)5

(MAGNESIUM)3

(MERCURY)S

(MOLY130ENUMIS

(NEODY,~lU$t)$

(NICKEL)S

(NIOBIUM)3

(NITROGEN), LIQUIDS (T)*O = 75 (K)3

(OXYGEN)S LIQUIDS

(OXYGEN), LIQUID%
(R)EFLECTE3-SHOCK DATA%

(PALLAD1UFl)3

(PLATINUM)S

(POTASSIU’I)S

(PRASEOOYMIUtl)$

(RHENIUM)S

(RHENIUM)S

{RHCID,IUM)S

(RUBIDIUM)$

(SAMARIUM)S

(SCANDIUI’1)$

(SILVER)$

(SCIDIUM)$

(STRONTIUMI%

(SULFUR)> RHOHBIC$

(TANTALUfl)$

(TERBIUtl)S

(THALLIUII)$

(THORIUMI$

(THULIUM)S

(TIN)%

(TITANIJM)S

(TUNGSTEN)S

(TUNGSTEN)3

(URANSUM)S

(VANAOIUM)S

2100

20.5

19s2

18.7
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(YTTERBIux)s

(YTTRIdM)S

(ZINC)$

(ZIRCONIUfl)S

(ALUIIINUM)S 921(T)$

(ALUMINUMS 1100$

[ALUIIINUM)J 2024S

(ALUtlINUPl)S 2324J SINTEREDS

(ALU/lINUH)J 2024s SINTERED$

(ALUHINUM)t 2024) SIVTEREO$

(ALUMINUM)~ 2024~ SINTEREO$

(ALUMINUM)j 3003S

(ALUHINLJt4)S 6061S

(ALUMINUMIS 7075S

(BRASSI> FREE-MACHININGS HIGH-LEAOEDS
61,5/36.0/2.5 dTZ (C)U/(Z)N/(P)B$

(BRASS)S flUNTZ METALS
60.6/39.3 WTZ (C)U/(Z)NS

(GOLDI-508 wT% (GERMANIUtl)$

(GOLDI-7.9 tiTZ (GERMANIUM)S

(GOLD)-9e3 Wl% (GERflANIUil)S

(GOLi3)-20.6 ‘dTZ (LEAi))S

(GOLD)-3305 UTZ (LEAD)S

(IRON)S CASTS

(IRUN)+O.O WT% (CllBALT)S

(IRON)-1O.O WTZ (NIC<EL)S

(IRON)-1709 dTZ (NICKEL)S

(IRON)-2602 WT% (NICKEL)$

(IRON)-209 dT% (SILICON)S

(IRON)-3.3 wT% (SILICON)S

(IRON)-406 Ml% (SILICCIN)$

(IRONI-609 wTZ (SILICON)S

(IRON)-20 dl% (SILfCON)S

(IRi3N)-25 WT% (SILICON)3

(IRON)-1O.O MT% (VANADIUM)3

(MASNESIUM) AZ319)S

.

.

2,6

2,2

2.0

1.7
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(HAGNESIUM)-14 wT% (L)I-1 WT% (A)LS

(STEEL)~ 304$

(SIEEL)t 30+(L)S

(STEEL), 3C)4, FERRITIC ?HASEL

(STEEL)) 347S

(STEEL)> 348S

(STEEL)~ 4ARAGINGs (A)LMARS

(STEEL)) MARAGINGs (H?) 9-4-20$

(STEEL)j tlA?4GINGs (V)ASCOMAX 2505

(STEEL)S FIARAGINGs (V)ASCOMAX 300S

(TUNGSTEN CAR1310E)-5 ilTZ (CC18ALT)S

(URANIUt!)-2.O dTZ (MOLYBDENUM)%

(URANIUFl)-3.O wT% (?13LYBDENUM)S

(URANIUH)-803 dTZ (MIJLYBDENUM)S

(URANIUM)+07 MT% (NIOBIUM)S

(URANI.UM)-600 UT% (NIOBIUM)%

(URANIUH)-1OO dTZ (RHODIUII)S

[URANIUMJ-504 dT% (RHODIUM)S

(URANIUM)-1.3.4 WTZ (RHODIUfi)$

(URANIUM)-006 WTZ (TITANIUR)S

(uRANIuM)-2.5 wTZ (N)B-1.3 WTZ (T)IS

(ANDALUSITE)J CHIASTOLITE~ (S)OUTH (A}USTRALIAS

(ANTdRACENE)~ REAGENT-GRADE> PCILYCRYSTALLINES PRESSEDS

(BARILJM TITANATE)S

(BERYLLIUM OXIDE)$

(BERYLLIUM OXIOE)S

(BERYLLIUM OXIDE)S

(BORIC ACID)$

(30RON CARdIDE)S

(BCIRilN CARB[DE)S

(BURilN NITRIDE), PRESSEC)S

(30RON NIT?IOE)S PRESSEOS

(BOR9N NITRIDE)O PRESSEDS

(BORiIN NITRIDE)j PRESSEDS

(BORON NITRIDE)) PRESSEOS

3.0

2.8

2.4

2.4

1.9

2015

2.12

2s08

1095

1.88

9



(BORON NITRIDE)s PRESSED3

(CALCIUM OXIDE)S PRESSEDS

(CASSITERITE), (S)AN (L)UIS (P)OTOSIj (H)EXICO$

(CESIUM BROMIDE), SINGLE-CRYSTALS 100S

(CESIUM FLU2RIDE)S SINGLE-CRYSTALS 100S

(CESIUM IODIOE)j SINGLE-CRYSTALp 100S

(CERIUil OXIDE)S POWDERED, UNPRESSED

(CORUNOUM)S

(CORUNDUfl)j CERAMIC3

(CORUNDUM), CE17AMICS

(ENSTATITE)j CERAMICS

(ENSTATITE)S CERAMICS

(ENSTATITE)J CERAflICS

(ENSTATITE)S CERAMICS

(ENSTATITE), CERAMICS

(FAYALITE)s (R)OCKPORTS (1’’l)ASSACHUSETTSS

(FORSIERITE)C CERAMICS

(FORSTE21TE)} CE2A’41CS

(GARNET)> GROSSULARITES

(HAFNIUM TITANATE)S

(HAFNIUII TITANATE)S

(HAFNIUI’I TITANATE)S

(HEAATITE)S

(ILMENITE)~ (K)RAGEROES (N)ORdAYS

(IRON MAGNESIUM OXIOE)S (F)E*90J (M)G*1O(O)S

(KYANITE)# CERAIIIC$

(KYANITEl~ CE2AMICS

(LEAD ZIRCONIUM TITANATEs PZT)S

(LITHIUi4 BRCJPIIDE)~ SINGLE-CRYSTALS 100S

(LITHIUM CHLORIOEl~ SINGLE-CRYSTALS 100S

(LITHIUM DEUTERIDE)> SINGLE-CRYSTALS

(LITHIUM DEUTE?IDE)~ PRESSED$

(LITHIUfl)-6 (DEUTERIDE)S ?RESSEOS

(LITHIUM)-6 (DEUTERIDE)j PRESSEOS

(LITHIUfIl)-6 (DEUTERIDE)S PRESSEOS

1081

.

3e83

3.74

3.01

2.95

2.83

2.76

2.71

3.20

3.06

6.93

5.60

4.37

3.6

2.9

0oB4

00B0

0.76

0.74
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(LITHIU$l)-6 (DEUTERIDEIS PRESSEDS

(LITHIUM)+ (DEUTERIDE)S PRESSEDS

(LITHIiJM)-6 (3EUTER1DE)S PRESSEDS

(LITHIUti)-6 (DEUTERIDE)S PRESSEDS

(LiTHIUil FLUORIOE}S SINGLE-CRYSTAL? 100$

(LITIiIUtl HYDRIDE)s SINGLE-CRYSTAL AND PRESSEDS

(LITHIUfl)-6 (HYDRIDE)s PRESSED3

(MAGNETITE)%

(MULLITE)S CERAHICS

(MULLITE)S CERAMICS

(NIOBIUII CARBIDE)S

(NIOBIUII CA?31DE)$

(OLIVINEI$

(PERICLASEl~ SINGLE-CRYSTALS

(PERICLASE), CERAMICS 3.36

(PERICLASE)S CEI?AflICS 3.0

(PERICLASE)S CERAMICS 2.8

(PHENANTHRENE)t REAGENT-GRAOES POLYCRYSTALLINEJ PRESSEDS

(POTASSIJM BROHIDE)# SINGLE-CRYSTALS 100S

(PYRENE)s REAGENT-GRADE> POLYCRYSTALLINEJ PRESSEDS

(PYROLdSITE)J (I)RONT9Ns (M) INNESOTAS

(QUARTZ)~ SINGLE-CRYSTALS

(QUARTZ)) FUSEDS

(QUARTZ)S CERAMICS

(QUARTZ)> CERAMICS

(QUARTZIS SPUN$

(RUTILE)S

(SERPENTINE)> (V)ER-MYEN~ [I)TALYS

(SILICON ;ARBIDE)S

(SILICilN CARBIDE)S

(SILICON CARBIDE)S

(SILLIMANITE)$ (D)ILLONS (M) ONTANAS

(SODIUM CHLORIDE)> SINGLE-CRYSTALS 100$

(SCIOIUM CHLORIDE), SINGLE-CRYSTALS 110S

(SODIUM CHLORIDE)) SINGLE-CRYSTALS 111S

2.1

1.9

0015

0.66

0.58

0.51

O*45

0.67

3915

2.67

7.5

7e2

3.1

3*O

2.3

.



[SODIUM CHLORIDES PRESSED$

(SODIUM CHLORIDE)~ POtiDEREDS UNPRESSED

(SODIUM FLUORIDE)j SINGLE-CRYSTALJ 100$

(SPINELIS SINGLE-CRYSTALS

(SPINEL)J HOT-PRESSEOS

(SPINEL)S CERAHICS

(SPINEL)S CERAMICS

(SPINELIS CERAMICS

(TANIALU?I CARBIOE)S

(TANTALUtl :4?31DE)i

(TITANIUM CARSIOE)S

(TITANIUM EI130RIDE)s

(TOURMALINE)S

(URANIUM DIOXIDE)S

(URANIUM- DIOXIDE)S

(URANIOM DIOXIDE)3

(URANIUM DIOXIDE)5

(URANIUII HYOR1OE)$

(dOLLASTCINITE)S

(WOLLASTONITE)S

[ZIRCONIdM DIf30RIDE)$

(ZIRCONIUM DIOXIOEI$

(ALBITITE)~ (S)YLYARS (P)ENNSYLVANIAS

(ALLUVIUMS (N)EVADA (T)EST (S)ITES

(ALLUVIUtl)S (N)EVADA (T)EST (S)ITE$

(ANORTHOSITE)S (T)AHAtiUSj (NIEW (Y)ORKS

(BRONZITITE), (B)USHVELD (C)IJM?LEXJ (T)RANSVAALS

2014

3e56

3.48

3.42

3.0

14.1

12.6

4*5

1003

6.3

403

3.1

2.89

2,82

1080

1054

(BRONZITITE)j (S)TILLMA;ER (C)OMPLEXS (M)CINTANAS

(CORUNDUM MIXTURE)SS
8502/9,7/2,7/2.4 #TZ (A)L*2(0)*3/(S)I(0)*2/( fl)G(0)/(C)A(0)-(9)A(0)S

(DIA9ASE)S (C)ENTQEVILLES (V) IitGINIAS

(OIA13ASEJS (F)REL)ERICKS (fl)ARYLANDS

(DUNITE)J (J)ACI(SON (C)LIUNTYj (N)~RTH (C)AROLINAS

(DUNITE)S (MIOOIHOEK (M)INEs (T)RANSVAALS

.

.

(DUNITE)S (T)uIN (S)ISTERS (P)EAKSs (W)ASHINGTONS

(ECLOGITE)j (H)EALDS3URGs (C)ALIFORNIA$

12



(ECLOGITE)S (S)UNNflORES (N)LIRWAYS

(GABRO)> (f3)YTOUNITEJ (D)ULUTHS (M)INNESOTAS

(GABRO)S (S)AN (M)ARCOSt (E)SCONDIDO$ (C)ALIFORNIA$

(GAS SHALE), (D)EVONIANS (L)INCOLN (C)OUNTYSS
(W)EST [V)IRGINIA$

(GLASS)S HIGH-DENSITY, (N)ucLEAR (p)AcIF1c X-RAy pLATE$

(GLASS)s HIGii-DENSITYs (S)HCJTT (LJ)PTICAL (C)OHPANYS

(GLASS)- (P)YREXS

(GRANITE)~ (W)ESTERLYS (R)HODE (I)SLANDS

(JADEITE), (9)URMAS

(OIL SHALE)J (G)REEN (R)IVER, (R)IFLEs (C)OLORADoS

(PERICLASE ~IXTUREl$
50/50 II(3L% (M)G(a)/(A)L*2(0)*3S

(PERICLASE tlIXTURE)\
50/50 MOLZ (M)G(0)/FUSED (S) I(0)*2S

(?ERICLASE MIXTURE)S
67/33 MdLZ (M)G(0)/FUSED (S) I(0)*2S

(PERI,CLASE MIXTURE)$
67/33 MOLZ (M)G(O1/FUSEil (S)I(0)*2$

(TUFF)S (N)EVADA (T)EST (SIITES

(TUFF)S (N)EVAOA (T)EST (S)fTES

(TUFF)S UNPaESSED POdOER$

(TUFF)S (N)EVADA (T)EST (S)ITES WATER-SATURATEDS

(TUFF)j (N)EVADA (TIEST (S)ITE$ MATER-SATURATEOS

(AOIPRENE)S

(CELLULOSE ACETATE)S

(EPOXY), (E)PON 828S

(ESTANE)S

1.89

1.69

107

103

109

107

(MELIIAC)S

(flICARTA)S

(NEOPRENE13

(PARAFFINS

(PHENOLIC)> (il)URITE (HR) ,300S

(PHENOLIC)8 FURFURAL-FILLED$

(PHENOXY)S (PRDA) 8060S

(Polyamides (N)YLONS

(POLYCARBONATE)S (L)EXAN ANO (M) ERLONS

13
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(POLYCHLOROTRIFLUOROETHYL ENE)s (K)EL-(F)S

(POLYESTER), (C)LEAR (C)ASTS (S)ELECTRONS

(POLYESTERS FIBER-GLASS REINFORCED (D)ORONS

[POLYETHYLENE)S

(POLYETHYLENE)S HIGH-DENSITYS (M)ARLEX 50S

(?OLYETHYLENE)o HIGti-DENSITYs (il)ARLEx (EilN) 6065S

(POLYIMIOE)S

(POLYPIETHYLPIETHACRYLATE) s ACRYLICS (PLEXIGLASS

(POLYPHENYLCIUINOXAL INE) $

(POLYPROPYLENE)%

(POLYSTYRENE)S (S)TYROLUXS

(POLYSTYRENEIS FOAMEOS PRESSEDS

(POLYSTYRENE)t FOAMED> PRESSEDS

(POLYSTYRENEl~ FOAMED, PRESSEDS

(POLYSTYRENE)~ FOAMEOS PRESSEOS

(POLYSTYRENE)S FOAflED~ PRESSED$

(POLYSTYRENE)S FOAMED%

(POLYSULFONE)S

(POLYTETRAFLUOROETHYLENE )) (T)EFLON$

(POLYURETHANE)S

(POLYURETHANE)S FOAME03

(POLYURETHANE)S FOAMEi)S

(POLYURETHANE)S FOAMEOS

(POLYURETHANE)J FOAflEOS

(POLYVINYL CHLORIDE)~ (3)OLTRONS

(POLYVINYLIOENE FLUORIDES (K)YNARS

(PULY -4-tlETHYL-l-PENTENE)J (TPX)3

(RUBBER)> (S) ILASTICO (RTV)-521$

(SYLGARD)S

(COPPER-2702 dTZ BORON CARBIDE)S

(COPPER OXIOE-56 wTZ EPOXY)S

(TUNGSTENS SINTERED-24 4T% INFILTRATED COPPER)jS
[EILKUNITE 1O(M)3S

(TUNGSTENS SINTERED-32 dT% INFILTRATE COPPER)~S
(E)LKONITE 3(U)3S

0030

0.20

0.15

0.10

0.08

0.06

0.32

0.28

0016

0.09

.

.

.

.

(TUNGSTE,N} SINTERED-45 uTZ INFILTRATED COPPER)SS
(E)LKONITE 1(M)3S

14



.

4

(TUNGSTENS SINTERED-75 UT% INFILTRATED COPPER)sS
(E)L.KONITE 2125(C)%

(TUNGSTEN CA1791DES SINTERED-+4 dTZ INFILTRATED COPPER)SS
(E)LKONITE .(TC)1O$

(TUNGSTEN CARBIDE, SINTEREO-60 MT% INFILTRATED SILVERISS

(E)LK(JNITE [G)-12$

(EPOXY-40 VCILZ CORUNDUM)%

IEPOXY-40 VOLZ ENSTATITE)S

(EPOXY-40 V3LZ FORSTERITE)S

[EPOXY-40 VOL% FORSTERITE)$

(EPOXY-40 VC)LZ PERICLASE)$

(EPUXY-40 VOL% CIUARTZ)S

(EPOXY-+0 VOLZ SPINEL)S

(EPOXY-40 VOLZ WOLLASTONITE)S

(EPOXY-71 WTZ LITHIUM ALUMINUM SILICATES

(POLYURETHANE, FOANED-50 WTZ LITHIUM ALUIIINUH SILICATE)$

(E’pOXY-~0 WTZ LITHIUM TETRABCIRATE)S

(NIOBIUM CAR310E-50 WTZ CARBON)S

(NIOBIUM CARBIDE-70 WTZ CARBON)S

(PARAFFIIN-S193 dTZ ALPHA QUARTZ)S

lPARAFFIN-65.b tiTZ CORUNDUM)$

(?ARAFFIN-3002 tiTZ ENSTATITE)S

(PARAFFIN-85.3 dTZ FORSTERITE)3

(PARAFFIN-bl.O WTZ HEMATITES

(PARAFFIN-84.2 tiTZ PERICLASE)S

(PHENOLIC REFRASIL)~ aYE-DIMENSIONAL WEAVES (A)VCOS

(PHENULIC REFRASIL)S TH17EE-OItlENSI’3NAL WEAVES (AIVCIJS

(PHENOLIC REF?ASIL)s LOti-DENSITY PHENOLICs (GE M)-3057S

(PHENOLIC REFRASIL)~ MULTIPLE-dARPS (GE 2B)-3057$

(PHENOLIC REFRASIL)~ (fl)C(D)ONNELL-( DIOUGLAS$

(SILICON CARBIDE-50 til% CAR90N)$

(SILICON CARBIOE-BO WTZ CARBON)$

(SILICON NITRIDE-5 WT% PERICLASE)S

{TANTALUil CARBIDE-70 UTZ CAF!BON)S

(TANTALUM CARBIOE-70 WT% CARBON)S

(TANTALUM CA?31DE-35 tiTZ CARBIJN)S

(TANTALUM CAR810E-d5 MT% CARBON)S

2*2

2.0

6.4

2*O

1.9

1.8

15



[TITANIUM CARBIDE-50 dTZ CAR BdN)3

(TITANIUM CARBIDE-90 WTZ CAR BON)$

(B AL SA)S

(B fRCH)S

(CHERRY)S

(CHE?RY)3

(FIR)~ (D)UUGLAS$

(FIR)s dHITES

(MAHOGANY)S (H)ONDURAS$

(IIAHOGANY)S (PHILIPPINES

(MAPLE)$

(OAK)S wHITES

(PINE)s SUGARS

(WALNUT)%

(ACETONE)S (C)*3(H)*6(0)$

(ALCOHOL)j ETHYL) (C)*2(H)*6(0)S

(ALCOHOL)~ HETHYLs (CH)*4(0)S

(ALCOHOLIS ‘4-AMYLs (C) *5(H)*12(0)$

(AflflONIA)S LIQUIDS (T)*O = 203 (K)s (NH)*3S

(BENZENE)j (C)*6(H)*63

(BROMOETHANE)$ (C)*2(H)*5(B)RS

(BROMOFORfllS (CHB)R*3S

(CARBGN DISULFIDE)t (CS)*2S

(CARBON TETRACHLORIDE)t (CC)L*4S

(CYCLOHEXAOIENE)~ 1-3s (C)*6(H)*8S

(CYCLOHEXAOIENE)S 1-4s (C)*6(H)*8$

(CYCLOHEXANE)S [C)*6(H)*1ZS

(CYCLOHEXENE)S (C)*6(H)*1O$

(ETHER)s ETHYLs (C)*4(H)*1O[O)S

(ETHYLENE GLYCOL)S (C)*2(H)*6(0)*2S

(GLYCEROL)S (C)*3(H)*8(0)*3S

(HEXANE)p (C)*6(H)*14S

(N)-(HEXANE)j (C)*6(H) *1+S

(METHANE)s T21CHLOR0-9 CHLOROFORIls (CHC)L*3S

(tlETHANE)s OICHLORO-S (CH)*2(C)L*2S

0e60

O*51

I
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(METHANE)j DIBROMO-> (CH)*2(B)R*23

(PIETHANE)j 011300-, (CH)*Z(I)*2S

(MONCINI TROT~LUENE)$

(TULUENE)P (C)*6(H)*5(CH)*33

(dATER)# (H)*2fO)S

(wATER)S
(R)EFLECTED-SHOCK OATA$

(CESIUM CHLORIDES 700 MOLAR AQUEOUS SOLUTIONS

(CESIUH CHLORIDE)* 700 MOLAR AQUEOUS SOLUTIONS
(R)EFLECTED-SHOCK DATAL

(CESIUM CHLORIDE)> 4s7 MOLAR AQUEOUS SOLUTIONS

(CESIUM CHL0210E)B 407 MOLAR A41JEOUS SOLUTIONS
(R)EFLECTED-SHOCK OATAS

(CESIUfl CHLORIOE)S 2.4 MOLAR AQUEOUS SOLUTIONS

(cESIUM CHLORIDE)j 2.4 MOLAR A2UEJUS SOLUTIONS
(R)EFLECTED-SHOCK DATAS

(ZINC CHLORIOE)~ 901 MOLAR AQUEOUS SOLUTIONS

(ZINC CHLORIDES 901 MOLAR AQUEOUS SOLUTIONS
(R)EFLECTED-SHOCK DATAS

[ZINC CHLORIDES 6.2 MOLAR AQUEOUS SOLUTIONS

(ZINC CHLORIDE)j 6,2 MOLAR AQUEOUS SOLUTIONS
(R)EFLECTED-SHOCK DATA3

(ZINC CHLO?13E)S 403 MOLAR AQUEOUS SOLUTIONS

(ZINC CHLORIDE), 4.3 tlOLAR AQUEOUS SOLUTIONS
(R)EFLECTED-SHOCK DATAS

(BARATOL)S BARIUM NITRATE-24 uT% (TNT)S

(COMPOSITION 8)) (RDX)-36 ATZ (TNT)-1 UT% dAXS

IFKN PROPELLANT)$

IHMX)S SINGLE-CRYSTALS

(HMX)j SOLVE!+T-PRESSED$

(HtlX)-40 WTZ (TATB)-1O WTZ (K)EL (F) 900S

(LX)-04S (HHX)-15 WTZ (V) ITONS SJLVENT-PRESSEDSS
FINE-GRAIN (Ht’tX)S

(NITROMETHANE)%

(NQ)s COflf’!ERCIAL-GRAINS

(NQ)s 196+ COMMERCIAL-GRAINS

(NO)-2 kiTZ (B) SaUARE dAX-2 wT? (E)LVAX~ LARGE-GRAIN (NQ)$

(NO)-5 JTZ (E)STANE~ 1968 COMMERCIAL-GRAIN (NQ)S 1.70

(NQ)-5 WTZ (E)STANES 1968 CilMMERCIAL-GRAIN (NQ)S 1066
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(NO)-5 uT% (EISTANEg 19ba LARGE-GRAIN (NQ)S

(NQ)-1O 14TZ (EISTANES CUMMEACIAL-GRAIN (NQ)S

(NQ)-1O xT% (E)STAIE, LARGE-GRAIN (NO)S

(Pi3X)-9011-06# (HMX)-1O tiT% (E) STANES

(PBX)-9404-03~ (HIIX)-3 tiTZ (NC)-3 WT% (CEF)S

(PBX)-9404-039 (HMK)-3 dT% (NC)-3 AT% (CEF)S

(PBx 9404 NEUTRONIC MJCKUP)j 905-03S

(PBX 9404 OENSITY MOCKUP), 900-10S

(PBX)-9405-OIS (ROX)-3 WT% (NC)-3 tiT% (CEF)S

(PBX) 9407s 94/6 uT% (RDX)/(E)XON$

(PBX)-950L-OIS (HMX)-205 WTZ (E)STANE-205 WT% (BDNPF)~S
(3DNPF)- BISDINITi/OPROPYL FiJRMAL$

(PBX)-950Z9 (TATL3)-5 ldTZ (K)EL (F) 800sS
(P)ANTEX STANDARO (TATB)S

(PETN)J SINGLE-CRYSTAL3

(PETN)s PRESSEOS

(PETN)s PRESSEOS

(PETN)s PRESSEOS

(RDX)-205 dTz (B) SJUARE dAX-2.5 41% (E)LVAXS

(RDX)-20 dTZ ALUMINUM-6 WT% WAXj 30-MICRON ALUMINUMS

(RDX)-4004 UTZ CYANURIC ACID-19.4 WT% (S)YLGARDi

(TATBlj PURIFIED 19725

(TAT3)-3 tiT% (B) S2UARE vIAX-3 dTZ (E)LVAX, 1968 (TATB)S

(TAT3)-5 uT% (B) SQUARE IIAX-5 dTZ (E)LVAXS 196B (TATB)S

(TATB)-6 dTZ [E)STANES BIMIJOAL 1968 (TATB)S

(TATB)-6 WT% (E)STANEj CUARSE 1968 (TATB}S

(TAT3)-1O dT% (EISTANES 196B (TAT3)S

(TAT3)-5 WT% (K)EL (F) 900S

(TATB)-1O WTZ (K)EL (F) 800j 1968 (TATB)S

(TAT3)-1O AT% (K)EL (F) 300, (P)ANTEX FINE (TATB)S

(TATBI-1O wTz (K)EL (F) aoo~ (p)ANTEx STANDARO (TATB)s

(TAT8)-1o dTz (K)EL (F) aoo$ REPROCESSED (TATB)S

(TATB)-15 dTZ (K)EL (F) 300s 1968 (TAT8)S

(TATB)-2.5 HTZ (K)EL (F) 300-2.5 WTZ (K)EL (F) 827jS
1968 (TATB)S

1084

1o72

#

.

1.75

1072

1060

*

(TAT9)-5 dr% (K)EL (F) 800-5 dTZ (K)EL (F) B20s 1968 (TAT8)S
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(TATBI-7.5 WTZ (K)EL (F) 900-705 WT% (K)EL (F) 827sS
1968 (TATB)S

(TATB)-405 !dT% POLYSTYRENE-lO5 dTZ (DOP)S 1968 (TATB)S

(TATB)-6 WTZ POLYSTYRENE-2 uTZ (OOP)S 1968 (TATB)S

(TETRYL)s PRESSEDS

(TETRYL)j PRESSEDS

(TETRYL), PRESSEDS

(TETRYL)s PRESSEOS

(TETRYL)s P?ESSEOS

(TNT)s CREAYEDS CASTS

(TNT)s LIiIUID~ (T)*O = 81 (C)$

(VOP-7 PROPELLANTS

(XTX)-8003SS
80/20 WTZ SUPERFINE (PETN)/(S)YLGARDS

1.7

106

105

104

1.3
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