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Abstract: The receiving loop and peizoelectric transducer were used to measure the velocity and displacement resonance

curves of a tuning fork. It was demonstrated that the physical quantites measured by the two kinds of sensor are different

through experimental comparison and theoretical analysis. Also the difference between the two amplitude-versus-frequen-

cy curves was analyzed and demonstrated. At the same time, the damping coefficient which affects the measurement of

the displacement resonance curve was discussed and analyzed. It is concluded that the tuning fork’ s resonance curve

measured by the receiving loop is velocity resonance curve, while the one measured by piezoelectric transducer is dis-

lacement resonance curve. The research on the experiment will deepen the students’ understanding of certain concepts
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in forced vibration and resonance, and will ensure a correct use of the two kinds of sensor, and therefore the experiment

can be involved in the design physics experiment in universities.

Key words: tuning fork ; velocity resonance; displacement resonance; receiving coil; piezoelectric transduce

1 5 &

FEXERERIXBEREZYHLALEZ
= AEEBRFREER,BERLRME R LER
BANKBFEMAMES: mARKKENEHE
XAEmin R o 2ERILRML? At aEBRNME
B E Xt R R A A B SR MR 7 I LR
SAMEH? ERLKBRNERREFNENYHEHRES

B E X8 ;2009 - 06 - 16

R AR (1960 -) &, A BIEE, EENTERY
BERAUEYELRNE,

Tel ;02164322745 ; E-mail ; nimin@ shnu. edu. en

RAA%%, WK ERER, RUE BRI BTH %
BB RS AT IE 0 87 R 2R A, iE BB A B Xt
REAABRIBBIERME A HiL, & O KK 8 A E
HUREEH 2 R A RSB B FE KR 28 40 1) B B L St R
MR, BRMENEERNE, EEICBRRMR
BISIE , S MER BRI R AL B TR RE S
2 FHZTEEZRHRE,

2 R B

X E XM — A REAEAKI BB ST F =Focos wt,
R :F, W B E 0 A NHHBEER, UE
X iR B N



FEom

R OHFFXNEERAREEB ARG LGN EFTL 25

&
ds?
AP :BAHER 0, HEFHE;m AFEXWHAHK
BE, ZERILTRERSH A EERS, BHE
(DI BReEREREN
x = Acos(wt + @) (2)
KA NZBRS B W IRIE; 0 B,
F,

F
+23i~:+ng=;$coswt (1)

A

(3)

=m «/(wg -0') +4f0"
@ =arctan( ——22&2) 4)
Wy ~w

KQ) RN, BENRERIOHRE SRR
%, X (2) T RZAERNEEE
Vo = @A (5)

4 dv,,,/do =0, B Y o =w, B, EERIELD
BAE B HEEREY X)) TBRERDY
AL @ = - w2, 80 W, B BE R UK 3 7 B A M R 9 AR
B2, BIER 3 7 % % 3h R G 4R 46 MTE S0, BT LA B B 3k
=X RERIERS

4 dA/dw =0,% o = /o, - 2878, RIS 4R 18 34 B
BAME R R UBIR,

3 XBREHS

3.1 LRER

ZHEEHGHBREZRMNHAUTHRGAR:.O EX
EEEEXMARE;Q NEHMI KL B MR
LB ATHESFXWEERRHR;Q® Ed
LA A ATRHES MBI ERME AWAT
SIHES . EMERER:@ 5 RERNTHEF
HEXRSE 1 §:0 RBEATIRE, SREBME 1
Fim. XREEREHIRY:

(1) FXRehE, KPR L RERS, FTAEX
2AMRSIBRS T R EFAR, XRETREFRIIER
53

(2) BFHRBAES RERHE, BRERB M
W FHERME XRNESRESWD EXER

1 EXFZBREHUEGH

ShFEE.

(3) W B& X ALB IR ko, F X 2 MR
B EERBRER, NRRE2 MEREEE,

(4) fEf B 3LiR FE E IR R LB LR m, &
X2AMBRESRESHHBMENTLHER.

3.2 XBABRMAE

(1) MEEEZERSHERIRME . LE
HRBAMERBFESREB/MEE, T XEZARS;
BEEKBEMEARFRERME AEFSRER
0 E B SR , I0 R X RLAS R A R 9K B h B R
FF R ERGIEBE, FEXRAR TR ERERE
SEHNFERXREE,

(2) MBEFXEZARIMWUBREHL. {5
REBHWBHSE—XRHERBERARNZE, K
ERBEA RS R FEEREE, WERS
&0 R SR SOIVENGEE T bk
MERGERE FEFESSHERRTHXRE
FHERBERESHHNFARRAA,

(3) W AERZBEMERKRET MG 2 &
HIRHENEF

(4) BiH 2 Kb RMBHIE R = E R EF B .

3 o ST W18 B 3 i W A A I L 2 BTR L

BRI ALME 3 B,
07 2212 Hz
0.6
> 04 F
BN
0.2
0 1 i e
210 220 230 240 250
f/Hz

2 EERRBHMHR(RINNF)

14
1.2

2209 Hz
Fy

Fy

F3

0 i i
180 200 220
f/Hz

H3 3HARENH FOEBLRERHEL

240 250

4 XBERROH

(1) B8 2 W] L, 3 BE 3% o oy 4% 76 3 BE S HR 19
WELEAM RN, RERBN ERAR HER,
MERHE P T LIRS — &

mX(3).(5)AE:



s R 5 K %

®2W 8

26 % B %
Fow,
v, =
RV o) LT
Fo,

v, =

m /(0) - 3) + 48w,

HERFIBRBFEMAE L v, =0, B, FXIVEFHF

RESHEENHEE, M
W w;
(02 -0') +480 (@) -0)) +4B w!

B3 o 0w,

A w =0, - Aw,,0, =0, + Aw, fSA £, LA
ﬁ[”

w,Aw,

Aw, = > Aw,

w, — Aw,
F2MEELBRREAHRABEY v, =v, i, A0, >
Aw, BIFF S,

TE— S Yy BRI 0 OB T 51 U 3 L3 4 0 R L
Mgk, TTRARIL, R WLk I 1 U 5 B A8 s B 4
RIVREEZ BSR4 0% B3R
RE—HM,

(2) BIEs3E IR W8 431 i 4 72 3K 3h 7 4R %6 200 ~ 230
H: LRHPEFIR LS MME, B 3 M tiRE
R EIAX— . NE3 LRERPTUFS, &
200 ~ 230 Hz B &TB RBES B B X —H.

(3) MEBEEE MBLBEHIHTRUBS 2 A4
LRHEFAG THEFERSRAGESRERTRIRZE
WL R, R R E TS RR Y
X, ARZ A3 B X238 R 30 R AR [ 6% 2B 58
BUES L.

EEFARELHANEZRABS L OREM,
B T2 R B h = BRI B o dB/de, dB/de %
BEAE R A B AR AR, FLME K/ Bk T3 XU IR 30 B
BE B, AR AR, P A R R TR K, A T4
WEMEEER K, BT, BNA BN RS EERSE
A il 2R USR58 IR Bl G B S TR 4%

BB St 4R i 2% 0 900 B FE R e BE 4R o 9 LR

o BXEREZERSE, ME MY « AEEL,
SERE S P R4k, B MR KR, /RIE
BBk, B LA RS e e Bl 5 7 U B B 0 o FE 1 S 47 %
RIEW, RERSHRENL, RAEGREN RN
Bl 22 17 K BB SR M4

(4) SHEBIHET S, EARAEE RREHT I

RAERFRAN, ABHEEAR 0= /o, -267. A

B4, MBH e R B B kR, LR R B
b
030
025F
020F TS
§o.15~

0.10F

0.05

—_—

I T TR T

0 . L
488 490 492 494 496 498 500 502
f/Hz

Ha4 FRAEETREXRHKY

BT ERMKNNEM LR UR SR A
e £k P e T A M 1B B B U 3 IR o R O 3 B 3L IR ol
K, MAEBRERMEBBRBRTHREKH
PR

5 & &

ACH AR B E RN 2 M EBREL 5
W F NAEREIR3HEE B IR R, A
MERGRSNTEE BRI ER BET
2P TEMBRBATEERNER, XBHTR
SREMBEEXN R B R FERTOER, 3%
EHMEMPRZARH SIRLBA FTF B, X
MRUAEFTERENERBWERMEH,

$ % 3UKk ( References) :

[1] BTk, B8, T B AEPELXRIM)L. ER - HRAEY
AL ,2004 6365,

[2] FERW® KEPEXRIM]. RN AR KFEHHEM,2002:59-60.

(3] RFE.EE®R.E #.% FXRIEERBOMERFR
[J]. k%98 ,2007,26(5) :58-60.

[4) BH%E PHE FRSYAXNE. HEIM). LT - RERFY
fR3L,1995.

[5] =R4#,8B # KEYHE(LR (M. X - BEEHTHE
3 ,2006:128-129.

(6] M M. AIIBBXRITRZHERIINHRW[I). KEHR,199%,
13(11):5-8.

(7] WiRR,WER RLCHBRERBEXROFEI] PEXR,
1996,16(3) :109-111.

[8] KRR KEVEHB(H—M)[(M].2 K L . BEHF LR
t,2005:228-231.

(9] KREM,MAEY EFRE. HENADZHEAXRI]. wEKX
% ,2004,24(12) :36-38.

(101 BE B ,BRWRE. ¥ X462 I R 5 4% o B 3L 08 08 4 7 o 48 9 BF
P[] KRR 59 ,2007,24(12)48-50.

# RIT 0 2010 KA e k& 3T P AN R R A 2T B F 5



5 X {3 R 5 AR e AT [HRRSE ...

(=" fidfg, @3, NI Min, XUE Zhen—mei
1 A AR R R B A e, I, 200234

% e s R[S TIC[PRY]

B4 RESEARCH AND EXPLORATION IN LABORATORY
) - 2010, 29 (2)

LU ERER; Tt 5 XRA LR R B SUE D8 30] - K243 2007 (05)

2. BT RIS 2002

3 R UM R TR RE RIS 2004

4 BRI BRI 5 V2R ) 13 SRR N 22 I D RIE S0 - S AR ST L 2007 (12)
5. AR IS Tk E TR B SZ 38 R 3 S DT830 -2 FEscs 2004 (12)

6. YT KPR 2005

7. Bl BIEAR RLCHIGER ZU# S0 RIS 1996 (03)

8. FIA I BE R RIS SRS MR 1994 (11)

9. B WL KA 2006

10. BRI DR B B SORE : Ji%% 1995

A% http://d. g. wanfangdata. com. cn/Periodical sysyjyts201002008. aspx



http://d.g.wanfangdata.com.cn/Periodical_sysyjyts201002008.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%80%aa%e6%95%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e7%8f%8d%e7%be%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22NI+Min%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XUE+Zhen-mei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%8a%e6%b5%b7%e5%b8%88%e8%8c%83%e5%a4%a7%e5%ad%a6%e6%95%b0%e7%90%86%e5%ad%a6%e9%99%a2%2c%e4%b8%8a%e6%b5%b7%2c200234%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-sysyjyts.aspx
http://c.g.wanfangdata.com.cn/periodical-sysyjyts.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b0%a4%e4%ba%a6%e5%ba%84%3b%e7%8e%8b%e6%99%93%e7%bf%b0%3b%e7%8e%8b%e5%96%86%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dxwl200705018.aspx
http://c.g.wanfangdata.com.cn/periodical-dxwl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%ae%bf%e6%b8%85%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-sysyjyts201002008%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%85%83%e8%83%9c%3b%e5%86%af%e7%92%a7%e5%8d%8e%3b%e4%ba%8e%e7%91%b6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-sysyjyts201002008%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%80%9d%3b%e9%99%88%e9%aa%8f%e9%80%b8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_syjsygl200712015.aspx
http://c.g.wanfangdata.com.cn/periodical-syjsygl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e4%ba%94%e6%b4%b2%3b%e4%bd%95%e5%85%86%e5%89%91%3b%e7%8e%8b%e6%89%bf%e5%bd%a6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_wlsy200412012.aspx
http://c.g.wanfangdata.com.cn/periodical-wlsy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e9%94%a1%e7%8f%91%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-sysyjyts201002008%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e7%94%b3%e9%be%99%3b%e6%9b%b9%e6%ad%a3%e4%b8%9c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-sysyjyts201002008%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%b6%e6%b9%98%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-sysyjyts201002008%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%9b%e4%bf%8a%e5%81%a5%3b%e9%a1%be%e7%89%a1%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-sysyjyts201002008%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%87%af%e5%8d%8e%3b%e7%bd%97%e8%94%9a%e8%8c%b5%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-sysyjyts201002008%5e4.aspx
http://d.g.wanfangdata.com.cn/Periodical_sysyjyts201002008.aspx

