PR
PHYSICAL EXPERIMENT OF COLLEGE

Vol.31 No.3
Jun.2018

¥31% H3W
2018 4F 6 A

X E RS .10072934(2018)03-0015-05

A F B 7 o i 0 BB A i 0 S M R 5

(RN, =/ 20 675000)

i B RGOV B C R A DG A= i s LR LA (Z818K 75% 21 B
{1 5% NaCl FH 30% AW PP A e s 1IN | (R0 i 1S [R] e JEE A A8 v i b 1 P Dl P
B IFFI] Origin PRSI TR G 70T, G538 AN TR AR A J5 00 [ ol o (A AS [ e B o 7 e 7
SRR A —E R AR, LE LR R IR | A HI A I I e ) P B 2 A 5 A P A A
B P AR BB R E— R W B R N MRS R | IR R 329 A VA IR 1 ) P UL S 5 25 /)
TCHETRE T M P P O A R ey, T A e P R A A B R A R B A SO L

X OB ORADUME, AR A R A A R

FESES. 0434 MERERRTD: A

1922 4FA B (Le Brillouin) B 5, 24 i
FE PR U AEVRAR T ARG B, i AT U S ) 79 38 2k
TR, W] DL = AR AT S X — R U
TARJR B THESE, B AR O
APk WA B R WT & R 75 G AH B
HE MR B T AT B AR B2 |
WA TR 7 AR B H 25 R, T
P YR — PR ) 0 T U, O e s AR
FERT AN ZS (8] 1 AR ) A A8 Ak, DT R AR 1 4 5
FIMERIH AR A, T BB % 0, S TR
ELTE S AL 7 )3 L AR R AT G
T T N ) G, DG R] A TR
K, PAE i X AT & R A AT R A
LIl R 7 I8 A VR P A4 BT T 1 R A
o107l ) o |

FR P AR AR A I 2 B A O AT A
S UM AL NG, HAGRE () HE 547 ot ) s
AESENKRS, AMCAY 2B TR
aE O NHIFFE 2t WA T B U R A R I TR
XL P B E YRR A 4 RS s e, O A R AR
W BARIUG (BRI 2 A X PR 25
W, AR IR AR AR AT BT e, A T
SHTANRI RIS AR A B ST S S 0T 75 i 78 L )
T4 BB A2 ] | A Sz T ol B — AR i ) R
REL SRR P A AT S S X A 3 R UL ZE TR

Y5 HHA . 2018-03-09
LB N EPN

DOI . 10.14139/j.cnki.cn22-1228.2018.03.005

IK 75% 2T £ M 5% NaCl 7 . 30% 7 % 1
VTR BT AT TN T 5 A R A B {0k
FTEest RIS AR SO BEAS [RIBAA A 5%
TG A (1K) R ) T LI R TS TR e R A
BRI (A8 7 3 75 5, IR Origin 20 BT ik 5
TR AR PR P AR S

1A ORI e e e i

ARSI R F HLD-SGYH B A G5 ( TAE
HLHRA 220 V 50 Hz S5 AT 2L 15 i 2 :0.00~
10.00 MHz) , 1225 & o R A5 155 U8 RIS &5k
FREN P R IS SR AU R, I 1 & 2
PR BTG G JIY 0061t BlcE A PZT &
PR TBRE | T R N Y BA (8 6 VR 5 3 B 4%
(S) FAFATEE RIS R ES (L) TR &R
4, 4 3 s

1 BEEMITHEESWE(ERE)



16 R A AN

TS A IR TS

=P

S PZT L2 EBERNR
3 EBENMITH K EE

USPAT I G oI P30 1 A HE IR P S
(PZT SR IR OR | 7 3 38 10 53 — ), F
BB A B (L) A B B A R
MR R Gk Mg, ARG el PZT & B &
PEFBTEIR SN, T R T I DU/ 0 o 4 e
AR MO AT S e 4 BT,

H 4

BEHE RIR T MR BB T R 8L

RIEFE 3 R LRECR ATAFE 25 @ 1R/
i, A
L

Asing, = / (1)

Horbr A GRS, Lo k TR R
PATHOCERIBEE ; f BB R (JTY 7tit
S=170 mm)  JF RTINS 2% G AT 5 2 S0 A [ L7y
Lo

HOGHI RS Asing, = kX (2)
AT P A=$g=@f (3)
B P IR IR A48 1) 3o

v=Av = i‘% (4)

K v ARG A NS BR R R A i SR
BRI R AT ) N B B K
(ENEEE N =589.3 nm) , AL AHERIA I AT 5) 5%
g E1 1S

2 ANJRRBAARA Y TN A R B S R 5
21 EWigit

FHHEN BT (N =589.3 nm) 1E KGR, FI
FE PN X P I8 7E A 3 R DLV (FEIRK
75% T £ M . 5% NaCl %W . 30% 7 25 B8 15
TR0 H A A A R R AT 0 YRR P I A iR
BN 8.74+0.02 MHz FH- IR FEAZE, LA 28—
A g, 3 2o SR R R S R 4 R X
oS, S LR 1

K1 EHBMEPTHELMELES,=16C =170 mm ,A=589.3nm v=8.74+0.02 MHz

NS WL 7 B/ mm
BN R ) 2 3 4 5 6
ZERRIK 2.374 2.986 3.600 4.204 4.817 5.431
75% % 1.854 2.534 3.218 3.902 4.590 5.271
5%NaCl & 2.471 3.055 3.631 4.222 4.805 5.389
30% i %) Bl 5 VL 2.652 3.209 3.775 4.331 4.899 5.456
N=9aE R 1.917 2.538 3.160 3.770 4.390 5.002

22 RGHIEAESERSN

B ZEE R I AR LAT I 268U 24 [ B
Al SR M P P I8 A RO v A4 1) JBE 2 5
SR I 2Z A N B (AT HE XS Ty
B A 20 (RS B A (Y
HAXTRZE) .

TR AR R ZZ Y 704, i 5 L, J LA
AN RIBAAA Y T e S ) IO A 2 s P — R P Y
SN, AR AR A 50 FEs Jl A 1R 2 2 T A
[F) | AR B80T L AT LAAS A 3 LA U Ak 4

BRI IR ZE R A, BAT 2P A T OF
FETR M E



R R P AN 9 A 7 S 5 R T 5 17

T2 THEQEEREFEMNITEITL

. -5 [] 1 7§ OpL B7oe 0

D W o e o

ZEIRIK 0.6102(0.20%) 143491 1482  3.177

75% 2, B 0.684 1(0.14%) 1279.90 1180  8.466
5%NaCl AW 0.5843(0.24%) 1498.51 1545  3.009
30% AR 0.561 1(0.26%) 1560.47 1588  1.734

M 0.6163(0.25%) 1420.71 1472  3.484

3 AN 1 o] g A VRO TR A
Bl

1 ER e 15 AR T P LRR R W A v
P T AT 2 B R AL 1 R DR 22 fee /N, AR TR

PRI A0 R B S R B A B B IR W 1 5
TR SRS F 1B 32 31 LA K Sy ] 1Y)
il VOB, N TRTSEIRRAR (3 36 2 S T
B A BT, AR SO 4] 260 RV R P VR A T
JEBCE , BRI T AR 5 X6F 7 S A s
3.1 XWigit

SR FH -5 T T S 36 4 ] P02 8 R 7 3, X AN ]
W (0% ~42% ) R BRI BG4 T B2 FNATE 9
TR R A I A LR AR 8.80+0.01 MHz , 1E i 44
FRAN ) (100 25 WA SRR A P S A ), )
BRI 3( RIS N B EUE R IZ I A Y
XTI ERE ) .

£33 TRARENEEFEZRNEHEREHARTE, HH
t=16°C f=170mm X =589.3nm v =8.80+0.01 MHz

T4 vk B LA/ mm - 44 il B S (m/s)
/% 1 2 3 4 5 6 Al,/mm
0 2.618 3.226 3.846 4.459 5.080 5.700 0.6166(0.25% ) 1429.76
2 2.253 2.855 3.468 4.082 4.700 5.312 0.6131(0.27%) 1437.93
4 2.868 3.475 4.087 4.696 5.306 5.913 0.609 4(0.10% ) 1 446.66
6 2.920 3.522 4.128 4.733 5.342 5.952 0.606 3(0.14%) 1454.50
8 2.275 2.877 3.482 4.083 4.688 5.287 0.602 7(0.12%) 1462.74
10 2.452 3.050 3.652 4.249 4.852 5.450 0.5997(0.12%) 1 470.06
12 2.532 3.129 3.730 4.322 4918 5.518 0.5963(0.17%) 1478.43
14 2.950 3.538 4.134 4.721 5.319 5.919 0.5930(0.27%) 1 486.66
16 1.979 2.563 3.155 3.749 4.331 4.924 0.5896(0.25%) 1495.24
18 2.467 3.054 3.642 4.226 4.815 5.401 0.586 5(0.09% ) 1503.15
20 2.018 2.604 3.184 3.769 4.350 4.937 0.5833(0.14%) 1511.39
22 2.501 3.066 3.640 4.225 4.810 5.392 0.580 0(0.40% ) 1520.00
24 2.502 3.067 3.644 4.225 4.802 5.378 0.576 9(0.28% ) 1528.16
26 2.028 2.609 3.181 3.754 4.327 4.901 0.5738(0.17%) 1536.41
28 2.501 3.073 3.643 4.213 4.784 5.353 0.5704(0.05%) 1545.57
30 2.249 2.817 3.388 3.950 4.517 5.090 0.5670(0.14%) 1554.84
32 2.110 2.674 3.238 3.801 4.364 4.931 0.563 8(0.08% ) 1563.66
34 1.700 2.260 2.821 3.380 3.942 4.504 0.560 6(0.06% ) 1572.59
36 1.701 2.260 2.818 3.374 3.932 4.489 0.557 3(0.05%) 1 581.90
38 2.807 3.364 3.918 4.470 5.026 5.581 0.5542(0.07%) 1590.75
40 2.655 3.205 3.754 4.308 4.858 5.409 0.5512(0.09% ) 1599.41
42 2.810 3.359 3.906 4.453 5.002 5.554 0.5482(0.10%) 1608.16
3.2 SCIOHUEAMNE 52 BT v =1428.069 + 424.338¢ ( ¢ FHABERAWRIN A 4

FIHT Origin BAFXT DL EBAE AT G 7047,
Wi 5 P, e B 4 WV TR TR B (0% ~ 42%
Z 1) 5 P A A 4 O T — — X
TRER BRI A | BRIV S B 1 2 WA TR 3 Y4
R AL, R 3k A5 21 7 B 94053 7 B A

HOHEE) o SATIZMEARCREL R 353 T 0.999 73,
EEHEA T, PG, SR AR B IS S i P 90
TEH AR ) — N ENZR, A 6 Bith&
SRZEFIFPIRATAT LAFE R EE D 3290 1) 4 A 7
TR BRZE (RS Foe /N, 2 BE T AR S i i P



18

R A AN

WA P SE SRR

PAE AR R L A USH

1640 | —9—data graph
—— Linear Fit with X Error of Sheet1 Ultrasonic velocity
Pearson C
1600 | ] |_Concentration | Uitrasonic Velodity
Concentration Pemmc;::, : 0‘9997:
g Utrasonic veloty - Pearson c;: 0-9997: |
= 1560 |
8
=
£ 1520 |
2
£
b=}
1480 |
Equation y=a+b%
Weight No Weighting |
1440 | | Vale Standard Error
A Ultrasonic | Intercept | 142806937 | 0.02223
Velocty | Slope | 424338 = 054554
14m L 1 L L 1 1 L L L L (]
0 4 8 12 16 20 24 28 32 36 40 44
Concentration/%
Es5 ARRESEEIRNEENSE
50
‘ ’ | ] |Regu|ar Residual of Sheet1 Ultrasonic velocity
40 |-
3.0 |
20 |
L]
w "at a ®
§ 1.0 ] - [ ]
8 n
t;) 0.0 " -
= [ ]
E 4ot Ban
ic .
20 "
30
40 |
5.0 [ 1 1 1 1 1 I 1 1 1 1 1
0 4 8 12 16 20 24 28 32 36 40 44
Independent Variable
E6 ARAREGSAEEARNIUEGERER

i

4 4
ARG T AR ) AR
AT S ST 50 X6 A= 0 v i DL AR (7818 7K \75% &
Pt B 5% NaCl %59 . 30% 2 WA i
P T T [ S AN ] i 5 o 2 v R
FI7E T TS, IR0 Origin BRF HEA T 4098
BB T A 25

(1) AS[RIBAARAN J5 X5 75 0 P AL % oA —
JEFRBE R SEI TR A 30% A A W i
PR TR 22 (1.734% ) T /1N, 75% L TR I 15
ZEmR

(2) FIZPHEE IR A A [ e J3E X6 7 30k 75 s )
HHA—ERE R, 8 Origin BFX—E
T IR BN A AR W b i A TG A
MR R R 1535 0.999 73, B S HERML 5,
R 329% 1 2 W A T T R R Y 40045 B 2



R R P AN 9 A 7 S 5 R T 5 19

e/ 1 BT W e 1 P ORG B R e v, AR SR BEIRR [T SRR B9 SR, 2012,31(3)
o P YT A A W U TP A R B A O B 4447,
(3) 1] 8 75 YA 2 37 e e g 7 e, ok (4] 28R, &, R, % H S SCHHIE ST
LRSI — A T N AR T SHRARERL] =, 2017,36(8) .76 81
P AE TURN S WA b (A 3 S R %o T2 iy [5] kDA HM A B AR ROR B[ )] iR
Fe SR H R AT — R B 9058 (8, IR O TRV 201, 29(4) 2325
ARSI T AR R S e R [6] TWemi, T, 202 A S s gl vp s s 9 3
FEAL T e T S () P 2 L 329 AT B VA X ALBYIFFE [ J]. R=4BE 2012 ,31(5) :50-53.
T R AR LA 5 B — R eI, T L (7] HMEHRAK, B e 8 75 DA 2 7 S A 0 5 B
b S RN ALSER J]. KA SR, 2004 ,17( 1) :2831.
(8] TEREM, EITELE YIS M]. 7w 38l K2
SE K B, 2014 8) £ 248-249.
(1) AR AR s e g (0] PRER R UL SISk
BIFE[ 1. SEy 2015,28(6) :65-68. T AP AA B4, 2010, 18(1) :83-86.
(2] SEpakE, T e 7 I A 7 e S S [10] BEE, XVILBAR RS RS ERN R[],
[J] RIS 1999, 12(4) 148, FEA I R 227 4l B AR B2, 2013, 31 (5)
(3] H 23, XU ST I 75 3 5 0 W B SR 765-769.

Influence Study on Measurement of Sound Velocity
in Liquids by Ultrasonic Grating

LIAO Zi-ying, XIANG Weni"

( ChuXiong Normal University , Yunnan Chuxiong 675000 )

Abstract: According to the principle of acousto -optic effect, the velocities of ultrasonic waves in the several
common liquids ( distilled water,75% ethanol , edible oil ,5% NaCl solution and 30% glucose solution ) were
measured by spectrometer and ultrasonic grating . The concentrations of different qualities of glucose solution
were measured too ,and the data were analyzed by origin software fitting.The results show that the different liq—
uid medium and the different concentrations of the same liquid medium had a certain degree influence on the

measurement of ultrasonic velocity . The error of glucose solution is the smallest of the several common liquids .
The velocity of ultrasonic wave propagation in glucose solution increases linearly in a certain concentration

range.The fitting residual error of the sound velocity in the concentration of 32% glucose solution is the
smallest and the highest accuracy , and this concentration can be used as an effective one for measuring the

velocity of ultrasonic wave propagation in glucose solution .

Key words: ultrasonic grating ;sound velocity ;liquid medium ; concentration ; glucose solution



