
EAN ' 97 
35th International Conference on 
E x p e r i m e n t a l  S t r e s s  A n a l y s i s  
June 4 - 6, 1997, Olomouc, Czech Republic 

HOO K-SHAPED TRAN S D U C E R  

Macura P. , Krčál a' 

Abstract: 

The paper is devoted to the design of the hook-shaped transducer 
by means of two methods of experimental stress analysis -
photoelasticity and strain gauge method. 

1 .  I ntroduction 

P ractice often requires rapid and simple measurement of load 
forces or of mass of suspended body gripped by rope or chain sockets. 
A hook-shaped transducer was designed for these purposes and it was 
used mainly for simulation and measurement of a wind load in trees. 
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2 .  Design of sensor from the viewpoint of its rig id ity and structu re 

Structura l design of the sensor is g iven in the Fig . 1 .  Hook is 
red uced i n  the middle by a round hole i n  wh ich tensometric bridge for 
measurements of load forces is g l ued on .  O u r  effort was to design the 
s ize of the round hole diameter i n  such a way that its neig hbourhood is 
not the weakest part of the hook.  We had therefore effected p hotoelastic 
measurements on the model man ufactured form optically active materia l  
C R  39 .  It was concluded from the results of  measurements that the 
maxi m u m  stres s inside the hole is approx. by 40% lower than the 
maxi m u m  load at the i nside surface of the hook.  

We have effected more deta i led analysis of  state of stress for 
correct selection of points for g l u i ng of stra in  gauges in the ne ighbourhood 
of the rou n d  hole. The measu red cou rse of isocl i n ic l i nes is g i ven i n  the 
F i g .  2 ,  re-d rawn cou rse of isoch romatic l i nes i s  shown i n  the F ig .  3 .  As i t  
ca n be seen from the Fig .  2, ten singular points emerge i n  the 
neighbourhood of the round hole,  out  of  which fou r  a re ate the hole's 
peri meter where the s ign of perimetric normal stress changes.  Fig.  4 
shows plotted course of isostatic l ines.  

Course of normal stresses along the round hole peri meter was 
plotted from the pictu re of isoch romatic l ines as it is shown i n  the Fig .  5 .  
Stra in  gauges were g l ued i n  points o f  maxi m u m  values o f  ten s i le and 
compressive stresses.  

3.  Conclusion 

D u e  to the fact that sensor consists practica l ly  on ly  of one piece , the 
contact surfaces have no negative i m pact and sensor embod ies very 
good l inearity even in the a rea of smal l  loads.  Model was loaded ti l l  
ruptu re and i t  h a s  rea l ly  occu rred i n  t h e  zone o f  t h e  hook's cu rvatu re.  The 
sensor has versati le uti l isation at practical measurements. 
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