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T M 1 6 4

F r e e  V i b r at i o n s  o f  a  M a s s - s p r i n g  S y s t e m
Uses simple harmonic motion theory to demonstrate how to calculate 

the frequency of oscillation in simple mass-spring systems; demonstrates 

Hooke’s law.

t h e o r y  o f  m a c h i n e s

K e y  f e at u r e s
• One of a series of modular experiments that explore free vibrations in simple systems

• Uses the vertical movement of a mass suspended from a spring for a highly visual and intuitive display of 

simple harmonic motion

• Quick, safe, and easy for students to use - needing minimal laboratory supervision

• Optional Damper Kit (TM164a) for extra experiments in oscillation damping using safe, easily-available fl uids

• Uses both a non-contacting displacement sensor and inbuilt accelerometer to provide two independent 

measurements of oscillatory motion with negligible damping eff ect

• Additional acceleration sensor for comparison with software-derived waveform

• Works with TecQuipment’s VDAS® for real-time display of the displacement and acceleration waveforms and 

their derivatives

S c r e e n s h o t  o f  t h e  V D A S ®  s o f t wa r e

S h o w n  f i t t e d  w i t h  t h e  o p t i o n a l 
D a m p e r  K i t  ( T M 1 6 4 a )
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T M 1 6 4

F r e e  V i b r at i o n s  o f  a  M a s s - s p r i n g  S y s t e m

D e s c r i p t i o n
This product is part of a range that explores free vibrations 

in simple ‘one degree of freedom’ systems.

It introduces students to key scientifi c terms such as:

• Simple harmonic motion (SHM) and frequency of 

oscillation

• Spring constant and Hooke’s Law

• Oscillation damping

• Phase diff erence between displacement and its 

derivatives

This product fi ts to the sturdy test frame (TM160) for study 

or demonstration.

The mass-spring system is one of the most easily 

explainable oscillatory systems. This is because students 

may already be familiar with Hooke’s Law, showing 

the force exerted by a spring is proportional to the 

extension. Therefore, students can easily make the link 

to simple harmonic motion - defi ned as the oscillatory 

motion where the restoring force is proportional to the 

displacement.

A back panel fi xes to the test frame. The panel holds two 

vertical guide rods and a non-contacting displacement 

sensor. A test spring suspends a balanced mass platform 

which vibrates (oscillates) vertically in the guide rods.

Students fi t additional masses to the platform, and 

a second spring is provided to test various system 

combinations.

The displacement sensor measures the vertical oscillations 

of the platform. An additional sensor (accelerometer) 

built into the platform measures the acceleration of the 

platform as it moves up and down. Both sensors measure 

the motion, yet create negligible damping.

The back panel has a printed scale. Students use it with 

a cursor on the platform to measure accurately the 

spring extension, to show Hooke’s Law and fi nd the spring 

constant.

Students pull the platform gently down and release, 

allowing it to vibrate. They then fi nd the frequency of 

oscillation and compare it with that predicted from theory.

TecQuipment calibrate the sensors to work with VDAS® 

(mkII) for real-time display and data acquisition of system 

oscillation waveforms. Students use the software to see 

both the displacement and acceleration waveforms to 

confi rm the phase diff erence between them and measure 

frequency. The software calculates and shows the fi rst two 

derivatives of displacement - velocity and acceleration. 

Students can then see and compare both the measured 

and derived acceleration at the same time, to confi rm the 

relationship.

TecQuipment have specifi cally designed the TM164 to 

work with VDAS® (mkII). However, the sensor outputs may 

be connected to your own data acquisition system or 

oscilloscope if desired.

Students may fi t an optional Damper Kit (TM164a) to test 

how viscous damping aff ects the system oscillations. This 

simple piston disc and cylinder form a dashpot damper 

that fi ts to the guide rods under the platform. It works with 

easily found non-toxic fl uids (not supplied) for diff erent 

damping levels. For example: water and vegetable oil will 

produce light damping, while castor oil produces heavy 

damping. Students may try their own fl uids (provided they 

are safe and do not damage the equipment) and their 

own piston discs for project work.

When using the Damper Kit, VDAS® can fi t its displayed 

data to underdamped and overdamped viscous damping 

models.

N o t e :  You may purchase any number of damper kits 

to make the change between the various fl uids more 

convenient.

S ta n d a r d  F e at u r e s
• Supplied with lecturer guide and student guide

• Five-year warranty

• Manufactured in accordance with the latest European 

Union directives

• ISO9001 certified manufacturer

V D A S ®  s o f t wa r e  s h o w i n g  p l o t  o f  d i s p l a c e m e n t  a n d  a c c e l e r at i o n
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T M 1 6 4

F r e e  V i b r at i o n s  o f  a  M a s s - s p r i n g  S y s t e m

L e a r n i n g  O u t c o m e s
• Spring extension and force (spring constant), and 

Hooke’s law

• Frequency of oscillation, spring constant and varying 

mass

• Phase diff erence between displacement and its 

derivatives

• Comparison of measured and derived acceleration

• Oscillation damping and coeffi  cient (needs optional 

Damper Kit)

E s s e n t i a l  B a s e  U n i t
• Free Vibrations Test Frame (TM160)

E s s e n t i a l  A n c i l l a r y
• Versatile Data Acquisition System – bench-mounted 

version VDAS-B (mkII)

N o t e :  This equipment needs VDAS (mkII) and will not 

work with earlier versions of VDAS. If unsure, contact 

TecQuipment or your local agent.

R e c o m m e n d e d  A n c i l l a r y
• Damper Kit (TM164a)

O p e r at i n g  C o n d i t i o n s
O p e r at i n g  e n v i r o n m e n t:
Laboratory

S t o r a g e  t e m p e r at u r e  r a n g e :
–25°C to +55°C (when packed for transport)

O p e r at i n g  t e m p e r at u r e  r a n g e :
+5°C to +40°C

O p e r at i n g  r e l at i v e  h u m i d i t y  r a n g e :
80% at temperatures < 31°C decreasing linearly to 50% at 

40°C

S p e c i f i c at i o n s
TecQuipment is committed to a programme of continuous 

improvement; hence we reserve the right to alter the 

design and product specifi cation without prior notice.

T M 1 6 4
N e t t  d i m e n s i o n s  a n d  w e i g h t:
580 mm high x 260 mm wide x 140 mm front to back and 

7 kg

A p p r o x i m at e  pa c k e d  v o l u m e  a n d  w e i g h t: 
0.07 m3 and 10 kg

O t h e r  pa r t s  i n c l u d e d :
• 2 x Springs of diff erent constant

• 5 x 200 g masses

• Analogue Leads to connect to VDAS

T M 1 6 4 a
N e t t  d i m e n s i o n s  a n d  w e i g h t:
90 mm high x 105 mm wide x 70 mm front to back and 

0.5 kg

A p p r o x i m at e  pa c k e d  v o l u m e  a n d  w e i g h t: 
0.002 m3 and 1 kg

T h e  T M 1 6 4  i n  u s e  ( o t h e r  i t e m s  n o t  i n c l u d e d )

V D A S ®  s o f t wa r e  s h o w i n g  p l o t  o f  d a m p e d  o s c i l l at i o n


