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Table 1 Relation between velocities and elastic constants on tetregonal crystals
(4mm, 42m, 422, (4/m) (2/m) (2/m))

Propagation direction Polarization direction pV?
[ 100] [ 100] Cu
[ 100] [001] Cus
| 100] [010] Cos
| 001] [001] Cu
| 001] in xy plane Ca
[ 110] [ 110] " Cy
[ L2012 [ L2200 122 "G

“Ci= (1/2)(Cu+ Cia+ 2Ce6), ~ Co= ( 1/4) {{ Caa+ 2Cas+ Cii) + i(.'n— Ci3) %+ 4(Cia+ Caa)?) .
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Fig. 1 Block diagram for PEO electrical system Fig. 2 Typical pair of overlapped echoes
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Table 2 The measured results and calculated elastic constants at room temperature for pure YVOs and

Nd -YVOs crystals using ultrasonic technique

Sample Pure YVOu lat% Nd-YVOs 2at-% Nd-YVO.
P /g/cm’ 4.243+0.003 (18.57C) 4.252+0. 003 (17.17C) 4.264+0. 0005 ( 18.27C)
Propagate [ 100]
Length/mm 10. 098 11. 676 1. 615
Vi/km/s 7. 589 7.592 7.592 7.599 7.597 7.592
Vi (Average) 7.591 0. 001 7.57440.003 (7.584)" 7.596x0. 002
Cu /GPa 244,51 243.94 246. 04
Vsi /km/s 1. 941 1. 958 1.959 1. 939 1. 940 1. 938
Vsi (Average) 1.953+0. 007 1.941£0.037 (1.954)° 1. 939+0. 0003
Cess /GPa 16. 18 16.03 16.03
Vsa /km/s 3.376 3.375 3.368 3. 360 3.368 3.364
Vs2 (Average) 3.373%0. 003 3.365+0.001 (3.362) 3.364%0. 002
Cis /GPa 48. 27 48. 15 48. 26
Propagate | 001]
Length/mm 10. 026 14. 619 13. 200
Lefl Middle Right Left Middle Right
Vi/km/s 8.59%4 8. 596 8. 605 8. 589 8.582 8.583
Vi(Average) 8.598 £ 0. 004 8.600£0.002 (8.612) 8.585+0. 002
Cs: /GPa 313.70 314. 46 314. 24
Vs /km/s 3. 367 3. 369 3.373 3. 368 3.361 3.363
Vs (Average) 3.370%0. 002 3.372£0.0006 (3. 365)" 3.364+0. 002
Cis /GPa 48. 18 48. 36 48. 26
Propagate [ 110]
Length/mm 6. 052 6. 176 8. 143
Vi/km/s 6. 196 0. 002 6. 188 0. 001 6. 17510. 002
" Ci /GPa_ 162. 91 162. 81 162. 62
Propagate [ *
#
Lenglh/m m 18. 887 11. 090 12. 546
Vi/km/s 7.373+0. 0007 7.369%0. 001 7. 3461+0. 0005
" Cy» /GPa 230. 64 230. 88 230.11
Calculate
Ci2 /GPa 48.93 49. 65 47. 14
Cis /GPa 81.09 81.55 79.07
@ /K 443 441 442

* ¢ The measured results using phase comparison method; [* * * | represents | 4{2_,"'2. 0, \.'rE_/ZJ.
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Ultrasonic Study on Nd ~YVOs Crystals

Wang Ruju Li Fengying Wu Xing Yang Huaguang
(Institute of Physics, The Chinese Academy of Sciences, Bejjing 100080)

Abstract Using the ultrasonic technique with high precision, the sound velocities
of tetragonal crystal YVOu4, lat—% Nd ~YVOs: and 2at<% Nd ~YVOs have been
measured at the ambient temperature and pressure by the pulse echo overlap
method. Six independent second order elastic constants (Cui, Cas, Ces, C33, C12 and
Ci3) of crystals and Debye temperature ®» have been obtained from longitudinal and
shear velocities propagated along different orientations. The results indicate no
change of these parameteres with different Nd™ concentrations. An abnormal
phenomena on Ces was observed with putting a pair of compressive force on (010)
faces of the erystal along polarisation direction [ 010] of the transducer.

Key words Nd Y V04, sound velocity, elastic constants





