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Fig. 1. Schematic diagram of magnetically driven ramp

wave loading and layout of the samples.
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Table 1.  Experimental condition.

SIS ACE MR JF/(mm x mm)
4lith 1.006 x 10.0 (& x %)
chl PMMA @10.0 x 1.485
PMMA @10.0 x 4.000
4figH 1.002 x 10.0 (& x %&)
hz PMMA @10.0 x 1.483
shot163
4figH 1.007 x 10.0 (& x %&)
ch3 PMMA ®10.0 x 1.263
PMMA @10.0 x 3.987
4lith 1.008 x 10.0 (& x %)
che LiF @10.0 x 3.601
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Fig. 2. Experimental velocity curve.
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Fig. 4. true particle velocity waveforms.

AR N2 S50 5 Bk i Lagrange #i4k
POTVE 2 S PMMA BRHPLC A 3 (op)-J5
DORLF U (u,) RFR, WWE 5 s, BT, o-u,
KRN 4Y AT, PG HE IR B R R B, X R
SRIAMERE AR AR, 2 )5 AR SRR B, X I (AR I
PO YA M B HUBUE AT LS, 18 o =
cot2u, = 2.268+2 x 1.05u,. PMMA %) i % J&
po = 1.181 g/cm?®, WILHAH ¢y, = 2.268 km/s, 1t
15 5 PMMA /9 5 PR BR o, = pocpugp =
0.37 GPa. >R FH £ 5ifl 28 P 50 Al ik, 58 7 4l PR
oL =Y (1-v)/(1 —2v), Hp Y RTRIRGEE, v R
TP . PMMA VA LERE 0.39981, AT 45 3 i il
HREF Y = 0.127 GPa.

6.0
5.5
5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5}

1.0 L~ . . . . . . .
0O 02 04 06 08 1.0 1.2 1.4

up/(km-s~1)

— e,
—— Fit cp = co+2Au,

or/ (ks 1)

P 5 L PG - AR R DG R
Fig. 5. Lagrange sound speed- true particle velocity rela-

tionship.

SEEHEIK BN B CQ-4 FIEOE T ¥5 I a
FoAR, FENL T — P [R5 37 BH PR S 3R R
ORISR 7. SELT 14 GPa J J1 4 PMMA
PR AL 46 520, 15, 45 A IR RS
ST R A R T R BE T T PMMA 7 5 3 b
ALK FR, n(p) = 1.06(4+0.0014) + 0.425p/po ;
SRS, RTS8 28 ZRE506) TE XA [ JEE BEAE o S T
FEHATIEIE, 1386 BrRe il i SR Aok 3 5, T
R ANE O [Rl—FA R}, X — 2P ARG S T AT
VERCAE IE s s fa, SR R N 48 55 5% &5 B A
Lagrange AL B 77, THEASE] T PMMA #k
PR A SR R T ERR o = cot2Xu, =
2.268+2 x 1.05u,.

RN B BRI CQ4 SEERA BRIz AT AR
I 7 S5 e X 4 5 18!

S 0k

[1] Hall C A, Asay J R, Knudson M D, Stygar W A, Spielman R
B, Pointon T D, Reisman D B, Toor A, Cauble R C 2001
Rev. Sci. Instrum. 72 3587

[2] Hayes D B 2001 J. Appl. Phys. 89 648

[3] Hayes D B, Hall C A, Asay J R, Knudson M D 2003 J. Appl.
Phys. 94 2331

[4] Fratanduono D E, Boehly T R, Barrios M A, Meyer-hofer D
D, Eggert J H, Smith R F, Hicks D G, Celliers P M, Braun D
G, Collins G W 2011 J. Appl. Phys. 109 123521

[5] Fratanduono D E, Eggert J H, Akin M C, Chau R, Holmes N
C 2013 J. Appl. Phys. 114 043518

[6] Nazarov D V, Mikhailov A L, Fedorov A V, Manachkin S F,
Urlin V D, Men’ shikh A V, Finyushin S A, Davy-dov V A,
Filinov E V 2006 Combust. Explo. Shock 42 351

[7) Zhang X P, Luo B Q, Chong T, Wang G J, Tan F L, Zhao J
H, Sun C W, Liu C L 2016 Acta Phys. Sin. 64 046201 (in
Chinese) [RIBF-, ZiR, Fhig, TH, BAH), & E80H, fhk
2, XAHL 2016 P-4 64 046201]

[8] Mulliken A D, Boyce M C 2006 Int. J. Solids. Struct. 46 2320

[9] Cheng W M, Manson J A 1990 J. Mater. Sci. 25 31

[10] Richeton J, Schlatter G, Vecchio K S, Remond Y, Ahzi S
2005 Polymer 46 8195

[11] Richeton J, Ahzi S, Vecchio K S, Jiang F C, Makradi A 2007
Int. J. Solids. Struct. 44 7940

[12] Chen W, Lu F 2002 Polym. Test. 21 114

[13] Jo C, Fu J, Naguib H E 2005 Polymer 46 11897

[14] Forquin P, Nasraoui M, Rusinek A, Siad L 2012 Int. J.
Impact Eng. 40 46

[15] Pélissier J L, Partouche-Sebban D 2005 Physica B 364 14

[16] Chhabildas L C, Asay J R 1979 J. Appl. Phys. 50 2749

[17] Hao L, Wang X, Wang Q S, Kang Q, Hang J 2017 Chin. J.

176201-4


http://doi.org/10.1063/1.1394178
http://doi.org/10.1063/1.1394178
http://doi.org/10.1063/1.1394178
http://doi.org/10.1063/1.1394178
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.4813871
http://doi.org/10.1063/1.4813871
http://doi.org/10.1063/1.4813871
http://doi.org/10.1063/1.4813871
http://doi.org/10.1063/1.4813871
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1063/1.326236
http://doi.org/10.1063/1.326236
http://doi.org/10.1063/1.326236
http://doi.org/10.1063/1.326236
http://doi.org/10.1063/1.326236
http://doi.org/10.11858/gywlxb.2017.05.011
http://doi.org/10.11858/gywlxb.2017.05.011
http://doi.org/10.1063/1.1394178
http://doi.org/10.1063/1.1394178
http://doi.org/10.1063/1.1394178
http://doi.org/10.1063/1.1394178
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1333029
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.1595710
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.3599884
http://doi.org/10.1063/1.4813871
http://doi.org/10.1063/1.4813871
http://doi.org/10.1063/1.4813871
http://doi.org/10.1063/1.4813871
http://doi.org/10.1063/1.4813871
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.1007/s10573-006-0062-2
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.7498/aps.65.046201
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1016/j.physb.2005.03.033
http://doi.org/10.1063/1.326236
http://doi.org/10.1063/1.326236
http://doi.org/10.1063/1.326236
http://doi.org/10.1063/1.326236
http://doi.org/10.1063/1.326236
http://doi.org/10.11858/gywlxb.2017.05.011
http://doi.org/10.11858/gywlxb.2017.05.011
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 70, No. 17 (2021)

176201

(18]

(19]

[20]

[21]

High Pressure Phys. 5 579 (in Chinese) g, T, L&,
JEa, #4r 2017 @ EYEEAAR 5 579]

Wang G J, Luo B Q, Zhang X P, Zhao J H, Sun C W, Tan F
L, Chong T, Mo J J, Wu G, TaO Y H 2013 Rev. Sci.
Instrum. 84 015117

Chong T, Wang G J, Tan F L, Zhao J H, Tang A P 2018
Acta Phys. Sin. 67 070204 (in Chinese) [F¥s, TH:, A,
BB, R 2018 WUHIAIR 67 070204]

Luo B Q, Zhang H P, Chong T, Wang G J, Tan F L, Zhao J
H, Sun C W 2017 Chin. J. High Pressure Phys. 31 295 (in
Chinese) [%/ 53, SKELF, Rk, TR, BARH], K004, FhK
45 2017 =R 31 295)

Tao T J, Weng J D, Wang X 2011 Opto-FElectron. Eng. 38 39
(in Chinese) [, Fi487R, £ 2011 S T 38 39]

22]
23]
(24]
[25]

[26]

27]

LaLone B M, Fat’yanov O V, Asay J R, Gupta Y M 2008 J.
Appl. Phys. 103 093505

Barker L M, Hollenbach R E 1970 J. Appl. Phys. 41 4208

Ao T, Knudson M D, Asay J R, Davis J P 2009 J. Appl. Phys.
106 103507

Chong T 2012 M. S. Thesis (Mianyang: China Academy of
Engineering Physics) (in Chinese) [Fi %2012 A + 2% {7 i 3C
(SRR o TR

Cai J T 2018 Ph. D. Dissertation (Mianyang: China Academy
of Engineering Physics) (in Chinese) [#it¥4 2018 Hit-2~fii
SR o TR

Ji Z T, Tian D 2006 Trans. Chin. Soc. Agric. Eng. 32 98 (in
Chinese) [WiE74, HIfE 2006 £k TH22ER 32 98]

An experimental method of simultaneously studying
refractive index and dynamic properties
of transparent materials”
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Abstract

Based on the electromagnetic loading device CQ-4, an experimental method of simultaneously measuring

the refractive index and high pressure sound velocity of transparent material is established. The ramp wave

compression experiment of PMMA is carried out under a pressure of 14 GPa. The velocity history curves of

PMMA sample rear surface are obtained by dual laser heterodyne velocimetry (DLHV). The velocity curve

shows obvious double wave structure, which indicates the elastic-plastic transition. The refractive index particle

velocity optical characteristics and Lagrangian sound velocity particle velocity dynamic characteristics of

PMMA are obtained simultaneously with the experimental data processing.

Keywords: polymethyl methacrylate, refractive index, lagrange sound speed, ramp wave loading
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