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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 Properities 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.

IT, 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 (14I5) or blank
Card 6 and following are data cards
Columns 1-14 Description
Columns 17~18 Experimental method (I2)
Columns 20-29 p_ (E10.3)
Columns 30-39 Data not used in this handbook
Columns 40-45 Uy (F6.3)
Columns 46-51 Up (F6.3)
Columns 52-~72 Data not used in this handbook
End-of-data card 99 in Columns 15-18
End-of~-all-data card 9999 in Columns 15-18

ITI, FILE ACCESS

HUGDATA is an unclassifiéd 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:
MASS GET /DATACTR/HUGDATA

The file is also on tapes BG039 and CH086 for LASL and tape MHOOl 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:

RDFILES BGO39 HUGDATA END

IV. HOW TO EXTRACT A PARTICULAR MATERTAL 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 TAPEl that will contain:

Argon, solid

Lithium-6 Deuteride, p_ = 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 TAPEl, to locate the title card
and end of each material, and to delete unwanted lines.
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et 52 1.585+99 4.17
AR 52 1.55e+99 5.92
PR 52 {.55e+19 5.31
PR 52 1.85e+99 5.69
AR se2 1.55e+99 5.13
R 52 1.55e+99) 5,795
AR s2 1.55e+990 Te21
AR S2 1.55c+30 7.55
AR 52 1.55+99 3.43
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tratre
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3.56
9.73
9.34
1.29
1.78
2.28
2.35
2.49
3.02
3.32
3.59
3.99
4.59

3.894
4,732
4.8186
4.329
4.147
4.132

8.888
9.701
3.784
9.784
9. 123
3.162

9.74

1.9015
1.009
1.9909
1.995
1.995
1.007

0.390

.73

1.9005
1.004
1.9019
1.991
1.0190
1.093



53-1337 come L 31
8c13233 come L 31
B3c1983 comP L 31
B3c1990 come L 3 1
|ci1932 comP L 3 1
8c1333 comp L 3 1
B3ci1974 camP L 3 1
21995 comP L 3 1
Bc199S covp L 31
Bc193? comp L 3 1
521993 comP L 3 1
8Sc1329 comp L 3 1
2c2090 comPp L 31
3z2091 comPp L 3 1
33
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IR E RN NN
1T
trrnenRe
8=2055 mMuWIReErF 3 1
2c2959 MuIrRer 3 1
532960 MmwIRer 3 1
2z=2961 mMuwIReErF 3 1
2c2952 MWIrRerF 3 1
3c29088 MuWIrRerF 3 1
33

LINEST
END

ALL DONE

7.399s-01
7. 4016-01
7. 417g~01
7.410-01
?.333#—01
T.351e-91
?.357e-901
7.38%9e~91
7.335e-901
7.368e~91
7. 4052~901
7.399e-91
7.381e-01
7.355e-91

MULTIPLE—WARP

1.3382e
1.353e
1.371e
1.442e
1.3384
1.361e

2.786e+09193.35340
2.7835e+0011. 059
2.735e+0011. 999
2.785e+3019.399

2.785e+00
2.785e 909
2.785= 09
2.785e+130
2.735=+00
2.785e+00
2.785e+90
2.7385e+00
2.785e+99
2.7385e+09

(GE

2.7384e
2. 784
2.784e
2.784e
2.789%e
2.784E

5.700
5.35

5.95

8.4190
8.769
3.3890
9.340
7.389
3.829
2.470

4.325
4. 4395
4.483
3.3956
1.33%0
3.753
0.934
2.522
2.7690
2.9901
3.233
1.8903
3.580
3.407

9.397
3.471
3.465
8.99?7
6.335
5.959
5.1867
7.589
7.811
7.948
3.260
5.915
3.589
8.41¢

232 -3957%

5.472
4.5909
3.334
5.535
8.316
S5.5689

2.400
1.814

7.3385
5.3569
1.439 5.598
3.393 8.738
5.090519.363
2.583 7.761

1.9008
1.008
1.991
1.007
1.9017
1.9093
1.9002
1.903
1.001
1.9099
1.0990
1.004
1.002
1.004

1.005
1.90902
1.004
1.398
1.013
1.9907

1.095
1.90829
1.001
1.90904
1,096
1.9004
1.009
1.919
1.903
1.997
1.998
1.9901
1.004
1.90090

1.9002
1.90901
1.9990
1.907
1.998
1.004



APPENDIX

THE MATERIALS

(ANTIMINY)S
(ANTIMONY), FINE=-GRAIN» CHILL=-CASTS
(ARGON)» LIQUIDS

(ARGON)» LIQUIDS
(R)EFLECTED-SHOCK DATAS3

(ARGON), SOLID, (T)*0 = 75 (K)S$
(BARIUM) S

(BERYLLIUM)» SINTEREDS
(BISMUTH) S

(BORON) S

(CADMIUM) S

(CALCIUM)S

(CARBON)» DIAMONDs PRESSEDS

(CARBON)»
(CARBON) »
(CARBON)»
(CARBON),
(CARBON) »
(CARBON) »
(CARBON,
(CARBON),
(CARBON) »
(CARBUON) »
(CARBON)»
(CARBON)
(CARBON)»
{CARBON),
(CARBON),
(CARBON) »
(CARBON)»
(CERIUM) S
(CESIUM)S

FISERS WOVEN THREE-DIMENSIONALLYS

FOAMEDS
FIAMEDS
FOAMEDS
FOAMEDS
FJAMEDS
GRAPHITE,
GRAPHITE,
GRAPHITE,
GRAPHITE,
GRAPHITE,
GRAPHITE,
GRAPHITE,
GRAPHITE,
GRAPHITES
GRAPHITE,

VITREQUSS

PYROLYTICS
PRESSEDS
PRESSEDS
(ZTA)S
PRESSEDS
PRESSEDS
(ATJd)S

(PT) 01738

POWOERED» JNPRESSEDS

0.56
0.48
0.32
0.29
0.27
2021
2.13
2.03
1.95
1.93
1.88
1.77
1.54
1.0



(CHROMIUM)3
(COBALT)®

(COPPER)} S

(COPPER)» SINTEREDS
(COPPER}» SINTEREDS
(COPPER)s SINTEREDS
(COPPER)s» SINTEREDS

{COPPER)s SINTEREDS

(COPPER)s POWDERED» UNPRESSEDS
(DEUTERIUM)» LIQUIDs (T)*0 = 20 (K)$

(DEUTERIUM)» LIQUID» (T)#0 = 20 (K)S

(R)EFLECTED~SHOCK DATAS
(DYSPROSIUM)S
(ERBIUM) S
(ERBIUM)s COLD~PRESSEDS
(ERBIUM)» COLD-PRESSEDS
(ERBIUM)» COLD-PRESSEDS
(EURDPIUM)S
(GADOLINIUM) S
(GERMANIUM) S
(GOLD)S
(HAFNIUM) $

(HOLMIUM)S

(HYDROGEN)» LIQUIDs (T)*0 = 20 (K)S$
(HYDROGEN)» LIQUIDs (T)*0 = 20 ({K)$

(R) EFLECTEQ~SHOCK DATAS
(INDIUM)S
(IRIDIUM)S
(IRON)S

(IRON)» SINTEREDS
(IRON)s SINTEREDS
(IRIN)» SINTEREDS
(IRON)» SINTEREDS
(LANTHANUM) $

(LEAD) S

(LEAD)» POWDERED, UNPRESSEDS

7.9
7.3
6.3

5.7

8.3
7.8
7.2

7.0
6.0
4.7

3.4



(LITHIUM) S

(MAGNESIUM) S

(MERCURY)S

(MOLYBODENUM)S

(NEQOYMIUM) S

(NICKEL)S

{NIOBIUM)S

(NITROGEN)» LIQUIDs (T)*0 = 75 (K)3
(OXYGEN)» LIQUIDS

(OXYGEN)» LIQUIDS
(R)EFLECTED-SHOCK DATAS

(PALLADIUM)S
(PLATINUM)S

(POTASSIUM) S

(PRASEDDYMIUM)S

(RHENIUM) S 21.0
(RHENIUM)S 2045
{RHOD,IUM)S

(RUBIDIUM)S

(SAMARIUM) S

(SCANDIUM)S

(SILVER) S

(SQoIuM)s

(STRONTIUM)S

{SULFUR) » RHOMBICS

(TANTALUM) S

(TERBIUM) S

(THALLIUMYS

(THORIUM) S

(THULIUM)S

(TIN)S

(TITANIJM)S

(TUNGSTEN)S 19.2
(TUNGSTEN)}S 18.7
(URANIUM)S

(VANADIUM) S



(YTTERBIUM)S
(YTTRIJM)S
(ZINC)S
(ZIRCONIUM) S
(ALUMINUM), 921
(ALUMINUM)» 110
(ALUMINUM), 202
(ALUMINUM)» 202
(ALUMINUM), 202
(ALUMINUM), 202
(ALUMINUM)» 202
(ALUMINUM)» 360
(ALUMINUM)» 606
(ALUMINUM)» 707

(BRASS)» FREE-M
61¢5/36.0/2.5

(BRASS)s MUNTZ
60.6739.3 WTZ

(GOLD)~5.8 WTX
(GOLD)=7.9 WTZ%
(GOLD)=9.3 wWTZ
(GOLD)~20.6 dTZ%
(GOLD)=33,5 wWTZ
(IRON)» CASTS
(IRUN)=40.0 WT2X
(IRON)=10.0 wWTZ
(IRON)=1749 WTZ
(IRON)=-26.2 wWTX
(IRON)=2.9 ATX
(IRON)-3.3 WT%
(IRON)=4.6 WT%
(IRON)=6,9 WTX
(IRON) =20 WT% (
(IRON)=25 WT% (
(IRON)-10.0 WTZ

(MAGNESIUM, AZ3

(T)s

os

43

4» SINTEREDS
4» SINTEREDS
4, SINTEREDS
4» SINTEREDS
3%

13

5%

ACHININGs HIGH-LEADEDS
ATZ (CIU/(ZIN/(P)BS

METALS
(CIU/(ZINS

(GERMANIUM)S
(GERMANIUM) $
(GERMANIUM) S
(LEAD) S

(LEAD)S

(CIBALT) S
(NICLKEL)S
(NICKEL)S
(NICKEL) S
(SILICON)S
(SILICON)S
(SILICON) S
(SILICON)S
SILICON)S
SILICON)3
(VANADIUM) S

18)s

246
242
2.0

1.7



(MAGNESIUM)-14 WTZ (L)I-1 WTZ (A)LS

(STEEL)» 3043

(STEEL)» 304(L)3

(STEEL)s 304>
(STEEL)» 3478

(STEEL)» 348$

FER

RITIC PHASES

(STEEL)s MARAGING», (A)LMARS
(STEEL)» MARAGING, (HP) 9-4-20%
(STEEL)» MARAGING» (V)ASCQOMAX 2503
(STEEL)» MARAGING» (V)ASCOMAX 3008

(TUNGSTEN CARBIDE)~5 WTX (CJBALT)S

(URANIUM}-2.0

(URANIUN}-3.0

(URANIUM)-8.3

(URANIUM) -4.7

LURANIUM) =6.0

LREA

(MOLYBODENUM)S
(MILYBDENUM) S
(MOLYBDENUM) S
(NIOBIUM)S

(NIOBIUM)S

(URANIUM)=1.0 WwT% (RHOOIUM)S

(URANIUM)=-5.4 WT% (RHODIUM)S

(URANTUM)~13.4 WTZ (RHODIUM)S

(URANIUM)=0.6 WTZ (TITANIUM)S

(URANIUM)=-2.5 WT% (N)B-1.3 WTZ (T)IS

(ANDALUSITE)» CHIASTOLITE, (S)OUTH (A)USTRALIAS
(ANTHRACENE)» REAGENT-GRADEs POLYCRYSTALLINEs PRESSEDS

(BARIUM TITANATE)S

(BERYLLIUM OXIDE)S 3.0
(BERYLLIUM OXIDE)S 2.8
(BERYLLIUM OXIDE)S 2.4

(BORIC ACID)S

(BORON CARBIDE)S 2.4
(BORIN CARBIDE)S 1.9
(BORON NITRIDE), PRESSEDS 2.15
(80RON NITRIDE), PRESSEDS 2.12
(BORON NITRIDE), PRESSEDS 2.08
(BORIN NITRIDE), PRESSEDS 1.95

(BORON NITRIDE)» PRESSEDS 1.88



10

(BORON NITRIDE), PRESSEDS

(CALCIUM OXIDE)» PRESSEDS

(CASSITERITE), (S)AN (LJUIS (P)OTQSI» (MIEXICOS

(CESIUM BROMIDE)» SINGLE-CRYSTAL, 100S$

(CESIUM FLUJRIDE)s SINGLE-CRYSTAL, 100%

(CESIUM IODIDE)» SINGLE-CRYSTAL, 100$

(CERIUM OXIDE)» POWDERED» UNPRESSEDS

(CCRUNDUM) 8

(CORUNDUM)» CERAMICS
(CORUNDUM)» CERAMICS
(ENSTATITE)» CERAMICS
(ENSTATITE)s CERAMICS
(ENSTATITE)» CERAMICS
(ENSTATITE)» CERAMICS
(ENSTATITE)» CERAMICS
(FAYALITE)» (R)OCKPORT,
(FORSTERITE)s CERAMICS
(FORSTERITE})» CERAMICS
(GARNET) » GROSSULARITES
(HAFNIUM TITANATE)S
(HAFNIUM TITANATE)S
(HAFNIUM TITANATE)S
(HEMATITE) S

(ILMENITE)» (K)RAGERDE>
( IRON MAGNESIUM OXIDE)»
(KYANITE)» CERAMICS

(KYANITE)» CERAMICS

(M)ASSACHUSETTSS

(N)ORWAY S

(FIE*90,(M)G*10(0)S

(LEAD ZIRCONIUM TITANATE, PZT)S$

(LITHIUM BRJIMIDE)» SINGLE-CRYSTAL, 100§

(LITHIUM CHLORIDE)» SINGLE-CRYSTAL, 100$

(LITHIUM DEUTERIDE)» SINSLE-CRYSTALS

(LITHIUM DEUTERIDE)s PRESSEDS

(LITHIUM)-6 (DEUTERIDE)», PRESSEDS

(LITHIUM)-6 (DEUTERIDE)» PRESSEODS

(LITHIUM)-6 (DEUTERIDE)S

PRESSEDS

0.84
0.80
0.76
0.74



(LITHIUM) -6 (DEUTERIDE)s PRESSEDS
(LITHIUM)~6 (DEUTERIDE)» PRESSEDS
(LITHIUM)-6 (DEUTERIDE)» PRESSEDS
(LITHIUM)~6 (DEUTERIDE)» PRESSEDS
(LITHIUM FLUORIDE}» SINGLE-CRYSTAL, 100%
(LITHIUM HYDRIDE)s» SINGLE-CRYSTAL AND PRESSEDS
(LITHIUM) -6 (HYDRIDE), PRESSEDS
(MAGNETITE)S

(MULLITE)» CERAMICS

(MULLITE)» CERAMICS

(NIJBTIUM CARBIDE)S

(NIOBIUM CARBIDE)S

(OLIVINE)S

(PERICLASE)» SINGLE-CRYSTALS

(PERICLASE) s CERAMICS

(PERICLASE)s CERAMICS

(PERICLASE)» CERAMICS

(PHENANTHRENE)» REAGENT-GRADE» POLYCRYSTALLINE, PRESSEDS
(POTASSIJUM BROMIDE)» SINGLE-CRYSTAL, 1008
(PYRENE)s» REAGENT-GRADE, POLYCRYSTALLINE, PRESSEDS
(PYROLUSITEY» (I)IRONTON, (M)INNESOTAS
(QUARTZ)» SINGLE-CRYSTALS

(QUARTZ), FUSEDS

(QUARTZ)s CERAMICS

(QUARTZ), CERAMICS

(QUARTZ)» SPUNS

(RUTILE?)S

(SERPENTINE)» (V)ER~MYEN, (I)TALYS
(SILICON CARBIDE)S

(SILICON CARBIDE)S

(SILICON CARBIDE)S

(SILLIMANITE), (D)ILLON» (M)ONTANAS
(SODIUM CHLORIDE)» SINGLE-CRYSTAL», 100%
(SJ0LUM CHLORIOE)s STINGLE-CRYSTAL, 110
(SODIUM CHLORIDE)» SINGLE-CRYSTAL, 1118

0.67

3.15
2467
7.5

7.2

3.34
3.0
2.8

1.9

0.15

3.0
243

11



12

{SODIUM CHLORIDE)» PRESSEDS 2.14
(SOOIUM CHLORIDE)» POWDEREDs UNPRESSEDS
(SODIUM FLUORIDE)s SINGLE-CRYSTAL, 100%

(SPINEL)s SINGLE~-CRYSTALS

(SPINEL), HOT-PRESSEDS 3.56
(SPINEL), CERAMICS 3.48
(SPINEL)» CERAMICS 3.42
(SPINEL)» CERAMICS 3.0

(TANTALUM CARBIDE}S 14.1
(TANTALUM TARBIDE}S 12.6

(TITANIUM CARBIDE)S
(TITANIUM OI3QRIDE)S 4.5

(TOURMALINE) S

(URANIUM DIOXIDE)S 10.3
(URANIUM-DIOXIDE)S 6.3
(URANIUM DIOXIDE)}S 4.3
(URANIUM DIOXIDE)S 3.1

(URANIUM HYDRIDE)S

(AOLLASTONITE)S 2.89
(WOLLASTONITE)S 2.82
(ZIRCONIUM DIBORIDEDS

(ZIRCONIUM DIOXIDE)S

(ALBITITE)» (S)YLMAR, {P)ENNSYLVANIAS

(ALLUVIUM)» (N)EVADA (TIEST (S)ITES 1.80
CALLUVIUM)» (NIEVADA (T)IEST (S)ITES 154
(ANORTHOSITE)» (T)AHAWUSs (N)EW (Y)ORKS

(BRONZITITE)» (B)USHVELD (CIUMPLEX, (T)RANSVAALS

(BRONZITITE)s (S)TILLWATER (C)OMPLEX» (M)ONTANAS

(CORUNDUM MIXTURE)sS
8502/947/247/2:.4 WTh (AYL*2(0)*3/(SHI(D)*27(M)G(OIZ(CIALOYI=(B)A(D)S

(DIABASE)s (CIENTREVILLE, (V)IRGINIAS

(DIABASE)s (FIREDERICKs (MIARYLANDS

(DUNITE)» (J)ACKSON (CIOUNTY, (NIJRTH (C)AROLINAS
(DUNITE)» (MIDOIHOEK (M)INEs (T)IRANSVAALS
(DUNITE)» (TIWIN (S)ISTERS (PIEAKSs, (WIASHINGTONS
(ECLOGITE)» (H)EALDSBURGs (C)IALIFORNIAS



(ECLOGITE)» (SIUNNMORE, (N)IRWAYS
(GABRQO)» (B)YTOWNITE, (DIULUTH, (M)INNESOTAS
(GABRO)» (S)IAN (M)IARCOS, (E)SCONDIDO» (CIALIFORNIAS

(GAS SHALE)»s (D)EVONIANs (L)IINCILN (CIQUNTY,»$
(WYEST (V)IIRGINIAS

(GLASS)» HIGH-DENSITYs (NYUCLEAR (PIACIFIC X-RAY PLATES
(GLASS)» HEGH-DENSITY’ (SIHITT (Q)PTICAL (C)QMPANYS
({GLASS)» (P)YREXS

(GRANITE)s (W)ESTERLY» (R)HIDE (I)SLANDS

(JADEITE)» (3)URMAS

(OIL SHALE)» (GIREEN (R)IIVER» (RIIFLEs (C)IOLORADOS

(PERICLASE MIXTURE)S$
50/50 MOL% (M)G(3)/7(Aa)L*2(0)*3s

(PERICLASE MIXTURE)S
50/50 MOL4Z (M)G(O)/FUSED (S)I(Q)*23

(PERICLASE MIXTURE)S 1.89
67/33 MJIL%Z (M)G(O)/FUSED (S)I(Q) =28
(PERICLASE MIXTURE)S 1.69
67/33 MOLZ (M)G(O)/FUSED (S)I(Q)*2$
(TUFF)», (NJEVADA (T)EST (S)ITES 1.7
(TUFF), (N)EVADA (T)EST (S)ITES 1.3

(TUFF)», UNPRESSED POWDERS

(TUFF)» (NJEVADA (T)EST (S)ITEs WATER-SATURATEDS 1.9
{TUFF)» (N)EVADA (T)EST (S)ITE,» WATER-SATURATEDS 1.7
(ADIPRENE) S

(CELLULOSE ACETATE)S

(EPOXY)» (E)PON 828%

(ESTANE)S

(MELMAC)S

(MICARTA)S

(NEQPRENE) 3

(PARAFFIN) S

(PHENDOLIC)» (DJIURITE (HR) 300$

(PHENOLIC)», FURFURAL-FILLEDS

(PHENOXY)s, (PRDA) 8060%

(POLYAMIDE), (N)YLONS

(POLYCARBONATE)» (L)EXAN AND (M) ERLONS
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(POLYCHLOROTRIFLUDRGETHYLENE)» (KJEL-(F)S$
(POLYESTER)s» (C)LEAR (C)AST, (SIELECTRONS
(POLYESTER)» FIBER-GLASS REINFORCED» (D)ORONS
(POLYETHYLENE) S

(POLYETHYLENE) s HIGH-DENSITY, (M)ARLEX 50%
(POLYETHYLENE)» HIGH-DENSITY, (M)ARLEX (EMN)} 6065$
(POLYIMIDE)S

(POLYMETHYLMETHACRYLATE)» ACRYLIC, (P)LEXIGLASS
(POLYPHENYLQUINOXALINE)S

(POLYPROPYLENE)S

(POLYSTYRENE}s (S)ITYRQOLUXS

(POLYSTYRENE)» FOAMEDs PRESSEDS 0.30
(POLYSTYRENE)» FOAMED» PRESSEDS 0.20
(POLYSTYRENE)» FOAMED» PRESSEDS 0.15
(POLYSTYRENE)» FOAMEO» PRESSEDS 0.10
(POLYSTYRENE)» FOAMED» PRESSEDS 0.08
(POLYSTYRENE)» FOAMEDS 0.06

(POLYSULFONE) S
(POLYTETRAFLUOROETHYLENE)» (T)EFLONS
(POLYURETHANE) S

(POLYURETHANE)» FOAMEODS 0.32
(POLYURETHANE)» FOAMEDS 0.28
(POLYURETHANE)» FOAMEDS 0.16
(POLYURETHANE)» FOAMEDS 0.09

(POLYVINYL CHLORIDE), (3)OLTRONS
(POLYVINYLIODENE FLUOGRIDE)» (K)YNARS
(PULY 4-METHYL-1-PENTENE)» (TPX)$
(RUBBER)» (S)ILASTIC» (RTV)-521%
(SYLGARD)S

(COPPER=27.2 WwTX BORON CARBIDE)S
(COPPER OXIDE=56 WwTZ EPOXY)S

(TUNGSTENs SINTERED-24 W4T% INFILTRATED COPPER),S$
(E)LKUNITE 10(wW)33

(TUNGSTENs SINTERED=-32 WIX% INFILTRATED CGPPER)»S
(E)LKONITE 3(w)3s$

(TUNGSTEN» SINTERED=45 WTZ INFILTRATED COPPER)»S
(E)LKONITE 1(W)3$



(TUNGSTENs SINTERED-75 WTZ INFILTRATED COPPER),$
(E)LKONITE 2125(C)s

(TUNGSTEN CARBIDEs SINTERED—44 A4TX INFILTRATED COPPER)»S
(EILKONITE (TC)10%

(TUNGSTEN CARBIDE» SINTERED-60 WTX INFILTRATED SILVER)},S
(EIJLKONITE (G)-12%

(EPOXY=40 VILY CORUNDUM)$

{EPOXY-40 VOLZ ENSTATITE)S

(EPOXY=40 vILZ FORSTERITE)S

(EPOXY-40 VOLZ FORSTERITE)S

(EPOXY-40 VOLZ PERICLASE)S

(EPOXY-40 VOLZ QUARTZ)S

(EPOXY-40 VOLX SPINEL)S

(EPOXY-40 VOLZ WOLLASTONITE)S

(EPOXY-TL WI%Z LITHIUM ALUMINUM SILICATE)S
(POLYURETHANE, FOAMED-50 WTZ LITHIUM ALUMINUM SILICATE)S
(EPOXY=90 WT% LITHIUM TETRABJRATE)S

(NIOBIUM CARBIDE-50 WT% CARBON)S

(NIGBIUM CARBIDE-70 WTZ CARBON) §

(PARAFFIN-81.3 WTZ ALPHA QUARTZ)S

(PARAFFIN-65.6 WT%Z CORUNDUM)S

(PARAFFIN-30.2 WTZ ENSTATITE)S

(PARAFFIN=85.3 WTZ FORSTERITE)S

(PARAFFIN-61.0 WT%Z HEMATITE)S

(PARAFFIN-84.2 WTX PERICLASE)S

(PHENDLIC REFRASIL), ONE-DIMENSIONAL WEAVE, (A)VCOS$
(PHENOLIC REFRASIL)» THREE-DIMENSIINAL WEAVE, (A)VCOS
(PHENGLIC REFRASIL)» LOA-DENSITY PHENDLIC» (GE M)-3057%
(PHENOLIC REFRASIL), MULTIPLE-WARP» (GE 2B1-3057$
(PHENOQLIC REFRASIL)» (M)C(D)ONNELL-C(D)OUGLASS
(SILICON CARBIDE-50 WT% CARSON)S

(SILICON CARBIDE-80 WT% CARBON)S

(SILICON NITRIDE-5 WT%Z PERICLASE)S

(TANTALUM CARBIDE-70 WT%Z CARBON)S

(TANTALUM CARBIDE-70 WTZ CARBON)S

(TANTALUM CAR3IDE-35 WTZ% CARBON)S

(TANTALUM CARBIDE-35 WTZ CARBON}S

2.2
2.0

444
2.0
1.9

1.8

15
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(TITANIUM CARBIDE-50 #4TXZ CARBAIN)S3
(TITANIUM CARBIDE=-S80 WTZ CARBON)S
(BALSA)S

(BIRCH)S

(CHERRY)S

(CHERRY) Y

(FIR)» (D)JOUGLASS

(FIR)» AHITES

(MAHOGANY)s (H)ONDURASS
(MAHOGANY)s, (P)HILIPPINES

(MAPLE)S

(0AK)s WHITES

(PINE)s SUGARS

(WALNUT) S

(ACETONE)s (C)*3(H)*5(0)$
(ALCOHOL)s ETHYLs (C)*2(H)*6(0)S
(ALCOHOL)s METHYL, (CH)*4(Q)S$
(ALCOHOL)s N-AMYLs (C)*5(H)*12(0)S
(AMMONIA)» LIQUIDs (T)#0 = 203 (K)»
(BENZENE) » (C)*6(H)*63
(BRIMOETHANE)» (CI*2(H)*5(BIRS
(BROMOFORM)» (CHB)IR*3S

(CARBGCN DISULFIDE)» (CS)*2$
(CARBON TETRACHLORIDE)» (CCIL#*4$
(CYCLOHEXADIENE)s 1-=3» (C)*6(H)*8S$
(CYCLOHEXADIENE)» 1l-4» (C)*6(H)*3$%
(CYCLOHEXANE)» (C)*6(H)*12$
(CYCLOHEXENE)» (C)*6(H)*10$
(ETHER)» ETHYL, (C)*4(H)*10(0)S
(ETHYLENE GLYCOL)» (CI*2({H)*6(0D)*28
(GLYCEROL)» (C)*3(H)*8(0)*3$
(HEXANE))» (C)*b6(H)*14%
(N)=(HEXANE)» (C)I*6{H)*14$s
(METHANE)» TRICHLORO-» CHULOROFORM»

(METHANE}» DICHLORO-» (CH)#2(C)L#*2s

(NH) #3$

(CHC)L*3s




(METHANE)s DIBROMO-» (CH)*2(B)R*23
(METHANE), DIIJD0-~s (TH)*2(1) %23
(MONONITROTILUENE) S

(TOLUENE)» (CI*¥6(H)*5(CH)*33
(JATER)» (H)*2(0)8

(WATER) S
(RYEFLECTED-SHOCK DATAS

(CESIUM CHLORIDE)» 7.0 MOLAR AQUEQOUS SOLUTIONS

(CESIUM CHLORIDE)» 7.0 MOLAR AQUEQUS SOLUTIONS
(RIEFLECTED-SHOCK DATAS

(CESIUM CHLORIDE)s 4.7 MOLAR AQUEQUS SOLUTIONS

(CESIUM CHLORIDE)» 4.7 MOLAR AQUEQUS SOLUTIONS
(RYEFLECTED-SHOCK DATAS

(CESIUM CHLORIDE)s» 2.4 MOLAR AQUEQUS SOLUTIONS

(CESIUM CHLORIDE)s 2.4 MOLAR AQUEJUS SOLUTIONS
(RIEFLECTED-SHOCK DATAS

(ZINC CHLORIDE)» 9.1 MOLAR AQUEQUS SOLUTIONS

(ZINC CHLORIDE)» 9.1 MOLAR AQUEQUS SQLUTIONS
(R)EFLECTED-SHOCK DATAS

(ZINC CHLORIDE)» 6.2 MOLAR AQUEOUS SOLUTIONS

(ZINC CHLORIDE)» 6.2 MOLAR AQUEOQUS SOLUTIONS
(R)EFLECTED-SHOCK DATAS

(ZINC CHLORIDE)» 443 MOLAR AQUEOUS SOLUTIONS

(ZINC CHLORIDE)»s 4«3 MOLAR AQUEOUS SOLUTIONS
(RYEFLECTED-SHOCK DATAS

(BARATOL)}» BARIUM NITRATE=-24 WTZ (TNT)S
(COMPOSITION B)» (RDX)-36 AT%Z (TNT)-1 WTZ WAXS
(FXM PROPELLANT)S

{HMX)» SINGLE~CRYSTALS

(HMX)» SOLVENT-PRESSEDS

(HMX)=60 WT% (TATB)-10 WTX (K)EL (F) 300%

(LX)=04s (HMX)}=15 WTX (VIITON, SJILVENT-PRESSEDsS
FINE-GRAIN (HMX)S

(NITROMETHANE) $

{NQ), COMMERCIAL~-GRAINS

(NQ), 1964 COMMERCIAL-GRAINS

(NG)-2 WTZ%Z (B) SQUARE JAX=2 WT%Z (E)LVAXs LARGE-GRAIN (NQ)$

(NQ) =5 WTZ (E)STANE, 1968 COMMERCIAL~GRAIN (NQ)$ 1. 70

{NQ@)-5 WTZ (E)STANE, 1968 COMMERCIAL~GRAIN (NQ)$ 1.66
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(NQ)=5 WwTX (E)STANEs 19638 LARGE-GRAIN (NQ)S

(NQ)=-10 WT% (E)STANE, CUMMERCIAL=GRAIN (NQ)S$

(NQ)=-10 NT%Z (E)STANE», LARGE-GRAIN (NQ)S$

(PBX)-9011-06» (HMX)-10 WwTXZ (E)STANES

(PBX)=9404-03, (HMX)=3 WTZ (NC)=3 WTX (CEF)S 1.84
(PBX)=-9404-03, (HMX)-3 WT% (NC)=3 ATZX (CEF)S$ 1.72
(PBX 9404 NEUTRONIC MJICKUP)» 705-03%

(PBX 9404 DENSITY MOCKUP)» 900-10%

(PBX)-9405-01y (RDOX)~3 WTX (NC)}-3 W4T%Z (CEF)S

(PBX) 9407y 94776 WTZ (RDX)/(EIXONS

(PBX)~9501-01s (HMX)-2.5 WTZ (E)ISTANE~2.5 WT% (BONPF)»$
(3DNPF)~ BISOINITROPROPYL FORMALS

(PBX)=9502» (TATB)-5 WTZ (K)EL (F) 800,$
(P)ANTEX STANDARD (TATB)S

(PETN)» SINGLE-CRYSTALS3

(PETN)» PRESSEDS 1l.75
(PETN)» PRESSEDS 1.72
(PETN)» PRESSEODS 1.60

(RDX)=2.5 WTZ (8) SJUARE WdAX-2.5 WTX% (E)LVAXS

(RDX) =20 WT% ALUMINUM-6 WTZ%Z WAX, 30-MICRON ALUMINUMS
(ROX)=40¢4 WTZ CYANURIC ACID-19.%4 WTX% (S)YLGARDS
(TATB)» PURIFIED 19723%

(TATB)=3 WT% (B) SJUARE wWAX-3 WTZ (E)LVAXs 1968 (TATB)S
(TAT3)=5 WT% (B) SQUARE W4AX-5 ATZ (EILVAXs 1968 (TATB)S
(TATB)-6 WwT% (E)STANEs BIMODAL 1968 (TATB)S

(TATB)=6 WTZ (E)STANEs, CUARSE 1968 (TATB)S

(TATB)-10 4T%Z (E)STANE, 1968 (TAT3)S

(TATB)-5 WTX (K)EL (F) 800$

(TATB)=10 WTZ (K)JEL (F) 800, 1968 (TATB)S

(TAT3)~10 ATX (K)EL (F) 800, (P)ANTEX FINE (TATB)S
(TATB)-10 WTX (K)EL (F) 300s (P)ANTEX STANDARD (TATB)S
{TATB)-10 A4TZ%Z (K)EL (F) 800, REPRJICESSED (TATB)S
(TATB)=15 WTZ (K)EL (F) 300, 1968 (TATB)S

(TATB) =245 WT% (K)EL (F) 800-2.5 WT% (K)EL (F) 82759
1968 (TATB)S

(TAT8)-5 4T% (K)EL (F) 800-5 AdT% (KIEL (F) 820, 1968 (TATB)S$




(TAT8)=7.5 WIZ (K)EL (F) 800-7.5 WT%X (K)EL (F) 827,%
1968 (TATB)S

(TATB)~4.5 WT% POLYSTYRENE-1.5 JT% (DOP)s 1968 (TATB)S
(TATB)=6 WTZ POLYSTYRENE=2 WTZ% (DOP)s 1963 (TATB)S
(TETRYL), PRESSEDS

(TETRYL), PRESSEDS

(TETRYL)» PRESSEDS

(TETRYL)» PRESSEDS

(TETRYL), PRESSEDS

(TNT)» CREAMED, CASTS

(TNT), LIQUIDs (T)#0 = 81 (C)$

(VOP-7 PROPELLANT)S

(XTX)=8003»$
80/20 WTZ SUPERFINE (PETN)/(S)YLGARDS

1.7
1.6
1.5
1.4
1.3
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001025
026050
051075
076-100
101-125

4.00
4.50
$.28
6.00
6.50

Printed in the United States of America. Awailuble from
Natinnsl Tedhinicsl Information Scevice
US Depustment of Commurce
S$28S Purt Royul Road
Springtickd. VA 22161

Miofiche $3.00

126-150 1.25 251-275 10.75 376-400 13.00
151175 100 276-300 i1.00 401425 13.25
176-200 9.00 301-325 1175 426450 14,00
201-225 9.2 326-350 12.00 451475 14.50
226-250 9.50 151-378 12.50 476-500 1500

Note: Add $2,50 Far cach additional T00-page wcrement from 601 puges up.
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$26-550
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