549 %5 6 1 (2D TR /I AR | R NI N S ¢ Vol. 49 No. 6
2017 12 H Journal of Nanjing University of Aeronautics &. Astronautics Dec. 2017

DOI:10.16356/j. 1005-2615. 2017. 06. 012

(g

¥
&
H
%
4k
=
&
4+1 <
=
&
Biilg
=
=

BE MR EEREENFPAAGEFZTESES oA EBEZREFTERA—ARAFZHF SR
H IRk K4 B AR, AT — iR B AWM TR ST IR AEA KRN LA iES R AL E
PO RELES, REHRMEEEZRL RIAHRTANRE TS AP LRERZARTRARAENAZEDE
B DREABFELFAZREH A ZEHRAIGER, MEREN X EEZHEENGREL T AR
AT, B THRAGER MR EBRL  BELEEN, A RBER. I KM 24 4R 6915y,
HFRELIWEH LI TFTEE NREFARMEEGELE, SARAARMEERIEFREENFR G, L
KRAEMF R RN FAERNER TR R MR T GHL,

KB AR BIERE; NF M

hESEE . THIL XHERIRERL A XEHE:1005-2615(2017)06-0833-06

Experimental Device for Verification of Coriolis
Acceleration and Its Dynamics Analysis

ZHANG Songsong , WANG Weihua , YUE Lin

(College of Mechanical and Electrical Engineering. Nanjing University of

Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract : Coriolis acceleration is generally recognized as the key and difficult teaching point in theoretical
mechanics. How to figuratively display Coriolis acceleration is always the goal that scholars and college
teachers are pursuing. For this problem. a perfect combination of rotation and linear motion for the ball
can be achieved skillfully at the globe in line with the shape of the globe. Accordance to the theory of
Coriolis acceleration, a linear motion device with different speed settings can be set up on a platform,
which is rotary with adjustable speeds. The ball moves in straight line on the rotary platform, which is
affected by Coriolis force. At the initial state, the steel ball installed within the movement device is in e-
quilibrium. Then at the working stage, the spring becomes deformed under the compression by the steel
ball because of Coriolis force. The transmission mechanism composed of a pulley, a wire and a displace-
ment compensation wire rod transmits the amount of spring deformation to a display device, which re-
veals the presence and the magnitude of Coriolis acceleration. Different from the existing Coriolis accel-
eration test devices, the proposed device has a novel structure, which can attract students to understand
deeply and grasp the concept of Coriolis acceleration.
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Fig. 1 Direction of Coriolis acceleration
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Fig. 2 Conceptual design of model
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Fig. 3 Schematic diagram of conceptual model
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Fig. 4 Schematic diagram of measurement and display
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Fig. 5 Working process design of experimental device
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Fig. 6 Schematic diagram of convected motion module

VA R LI 5 1m0 L HL T 3 T 80
W NN = =46, NSIE RN KON 2. =92, /43)

i =2/2,=0.5,

A JE AR U R/

w, =2xi,n, /60 =mxn, /60 2)

2.2 HEXIEFHESR

TEARRS 12 Sl A P v, 20 9 iy AL 3E 2 7] 25 1 4%
By Bl 22 FF e e B B = ) o3 ) I e TR
JEFe & PR B2 s 3l Jl a5 i 2D i H AL
A X 3 B B RN AT 1 (LT

7 AR iz Sl U ]

Fig.7 Schematic diagram of relative motion module
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Fig. 10  Physical object of display structure
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Fig. 11 Whole physical objec of Coriolis acceleration

test device
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