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1. Objectives of the measurement 1) Learn the function principle of the tensometric (strain gage) measuring PC plug-in card and the IRC optoelectrical angular position sensor. 2) Measure the masses of available weights. Repeat the measurement for various setups of the measuring card (amplification, filter, number of bits) and observe the influence on the accuracy and speed of the measurement. 3) Measure the torque Mk and the steer angle (torsion)



of the round-profile steel rod.



Make the measurement for five different values of the weights. (Use combinations of weights.). The torque Mk is to be measured both using the measurement card and using the optoelectrical angle transducer. 4) From the measured value of the steering angle compute the shear modulus G (torsion elasticity modulus) of the material.



2. Measurement task Tensometric sensor



a) Connect the tensometric weight device to the measurement card in the PC (the lower connector designated as PCB585). Run the program Vahy (the Scale or Weight). b) Perform initializing of the measurement card by means of the Inicializace button. On the interface panel, set up the amplification (button Buzení and Citlivost), number of bits (Pocet bitu) and filter properties (Filtr) of the card. Confirm by pressing the OK button. c) Perform the calibration by means of the Kalibrace button. First the calibration must be done for the zero mass on the lever, then for a certain mass value. The calibration must be performed always after the initialization of the card. d) Measure the mass of the available weights using



Jedno mereni



(single



measurement) button. You can also measure periodically (Start/Stop button) with adjustable period of 2s to 20s. The results of the measurement are displayed. You should make the measurement for two different setups of the card.
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Torque and steer sensor



a) Disconnect the tensometric weight from the measurement card and connect the device for the torque measurement to the card. The torque Mk is caused by the weight of the mass Z hanging at the lever of the length R, which is attached to the torque rod (see fig. 2). Run the program Kroutici moment . b) Answer the question in the entrance test (Vstupní test). Check what decimal separator ( , or . ) is used. Ask instructor for help. c) Initialize the incremental optoelectrical sensor and the measurement card. Calibrate the card. d) The single or periodical measurement is available. Set the value of the used weight always before the measurement. The theoretical torque is computed from this value. You have to compute the theoretical torque yourself by the first measurement. The theoretical moment serves to the calculation of the measurement error (there is a difference between the values computed from the steer angle (measured by IRC optoelectrical transducer) and the weight mass measured by the tensometric bridge). e) Perform the measurement for five different weight masses. Measure the steer angle before each measurement with the unloaded lever. If the angle is not zero, set it to zero using the button Vynulovani citace (counter reset).
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3. Schematic diagram Tensometric sensors



Figure 1



Tensometric sensor



Torque and steer sensor



Figure 2



Torque sensor
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4. Theory 1) The tensometer sensor uses the stress issued by a weight attached to a hook. This measurement is provided via a tensometric bridge, and can thus issue a difference of voltage between the two parts of the bridge. After the calibration of the device with determined weight, the measurement can be done with reference to the calibration curve, issued by the voltage of the bridge. 2) The torque and steer sensor uses the same kind of bridge to measure the stress issued on the lever, but with a 45° slope inclination to provide the torque measurement. This result is compared with an optoelectronic sensor; placed on the lever axis. Optoelectronic sensors operate with the light interference phenomena (Fabry-Perot principles, well known of basic optical theory). It uses the same principles as the incremental sensors, used many times throughout the lab exercises. Thus, the value, computed through the data acquisition system, gives a result of a torque.



The steer angle and shear modulus are calculated in the following way:
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5. Procedure 1.) The tensometer was used with several weights combination, with varying parameters (filter frequency, number of bits, amplification). Thus, five measures were done for each weight, in order to get a good number of values, and estimate the precision of the system.



2.) The torque and steer sensor was used to perform measurements with five different weights. Thus, we could compare theoretical, optical and mechanically measured moment, twist angle, and error rate for each weight. The shear modulus G can be calculated with these results.



6. Measurement 1) Tensometer sensor Each weight was measured five times, using two different configurations for the data acquisition system. The data are computed in tables 1 and 2 below. All measures are in kg units. Table 1: f=50 Hz, 16 bits, 5 Volts, 2 mV/V Weight (kg) Measure 1 Measure 2 Measure 3 Measure 4 Measure 5 0,4994 0,4999 0,4999 0,4993 0,4996 0,5 0,9994 0,9991 0,9985 1,0017 0,9988 1 1,5047 1,5048 1,5024 1,5047 1,5042 1,5 2,004 2,002 2,0037 2,0022 2,0031 2 2,5043 2,5068 2,5053 2,5058 2,5045 2,5 Table 1 - Tensometer measurements wih first configuration



Table 2: f=100 Hz, 24 bits, 2,5 Volts, 4mV/V Weight (kg) Measure 1 Measure 2 Measure 3 Measure 4 Measure 5 0,4977 0,5004 0,4963 0,4988 0,495 0,5 1,0035 0,999 1,0044 0,9992 1,0014 1 1,4968 1,5029 1,5016 1,5025 1,5023 1,5 1,9952 1,9941 1,9869 1,9917 1,9952 2 2,4985 2,5009 2,493 2,4924 2,4873 2,5 Table 2 - Tensometer measurements with second configuration
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We could notice some slight variations of results if the calibration was made using 0,5 kg or 1 kg weight. More precise results were obtained by calibrating the system with the 1 kg weight. The data acquisition system revealed to be fast and quite precise.



2) Torque and steer sensor The torque and steer sensor was used with the five different weight combinations, performing five measures for each one. Theoretical, optical and mechanical torque can thus be compared, as well as twist angle and error rate. The results are given in the next table. The sign / indicates that the measure couldn t be performed due to hardware hazard and troubles. Weight (kg) 0,5 1 1,5 2 2,5



Th. torque 1,03 2,06 3,09 4,12 5,15



Opt. torque 0,902 1,804 2,906 3,809 4,811



Meas. 1 0,996 2,05 3,056 4,106 5,111 Table 3



Meas. 2 Meas. 3



Meas. 4



Meas. 5



1,025 1,028 1,028 1,026 2,046 2,045 2,045 2,046 3,056 3,056 3,056 3,055 4,078 4,096 4,096 4,078 5,111 5,11 5,11 5,11 Force and torque measurements



Twist angle (°) 0,324 0,648 1,044 1,404 /



Error rate (%) 12,96 / 4 2,9 2,4



It appears that the optical measured torque has always smaller values than the theoretical torque for each weight, so that the error rate is higher for this sensor. The mechanically measured values are much closer to the theory, which indicates that the data acquisition system is quite accurate and has fast results. Even more, the measures are really similar to each other, giving a good mean value compared to the theoretical moment. Some troubles in the software lead to the impossibility of getting some measures. The shear modulus was calculated knowing the different parameters of the sensor (length values



), and using the steer angle value measured for each weight. We can



see that the two first values for 0,5 kg and 1 kg are similar, and then the modulus is decreasing as the weight is bigger.
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G (N/m²/rad) 520,34 520,34 484,45 480,31 /



7. Results and conclusion



The measurements were provided by both units in short time, with a fast data acquisition system. The torque and steer angle sensor had some troubles with the configuration of the device, so some results were not accessible during the measurement. As a whole result, the system was easy to use and reliable.



1) The tensometer sensor revealed to be a useful unit, giving precise and accurate values of the weight we put. The calibration of the unit has an influence on the curve used for measurement, so it s important to decide which type of calibration will be chosen, depending on the measurement sequence. Therefore, this unit is a good choice when precise values of weight are needed.



2) The torque and steer sensor was an interesting base, giving points of comparison between different type of sensors: optical incremental sensor and bridge sensor. The optical one was the least precise, giving sometimes values with high error rate. The bridge was again really precise, and the closest to the theoretical torque value. The twist angle values could be used to determine the shear modulus, from which the value is decreasing while the weight is increasing. As a result, this system is valuable when precise torque measurement is needed.



Finally, both of these systems are reliable, precise and fast data acquisition systems. The bridge sensor appears to be a really reliable device, with high resolution. These indications in sensing systems can be easy to operate, giving by this way accurate results for weight and torque measurements.



7



























des documents recommandant







[image: alt]





Force-length, torque-angle and EMG-joint angle ... - Research 

Aug 3, 1994 - and anode were contained in a plastic housing with a 50-ram separation. ... and recorded. Mean and SD were calculated for the torque data.










 


[image: alt]





Modeling and Evaluation of Low-Cost Force Sensors 

stochastic dynamic systems with constraints on the probability of failure,â€� in Proc. ... Index Termsâ€”Force control, nonlinear modeling, piezoresistive sensors. .... The ink is pressure-sensitive, and therefore, an electrical-resistance ... manufa










 


[image: alt]





Humidity and chemical sensors 

Nov 23, 2006 - absorption or adsorption which can be removed without altering its chemical ... law of partial pressures, the total pressure exerted by a mixture.










 


[image: alt]





Sensors, Measurement systems and Inverse 

Blind deconvolution: Given g estimate both h and f. A. Mohammad-Djafari, Sensors, Measurement systems and Inverse problems,. 2012-2013. 3/39 ...










 


[image: alt]





Sensors 

Target applications: Automotive systems and industrial products ... offers performance, reliability and design adaptability in a .... chip carrier (Case 344). ..... AC: one port (topside surface mount) ... Pressure Sensor Distributor Handbook.










 


[image: alt]





Relationship between force and 

Ergonomics, 1981, 24: 21-36. Sano, S., Ando, K., Katori, I., Yamada, H., Sampei, H. and Suga- hara, R. Electromyographic studies on the forearm muscle activi-.










 


[image: alt]





Torque Wrenches 

stores such as Sears (Craftsman) and Home Depot. (Husky) and on the weh from tool sellers such as Snap-. On (www.snapon.com), Avery Tools (www.avery.










 


[image: alt]





TORQUE CONVERTER CLUTCH AND DRIVE PLATE 

(b) Install SST so that it fits in the notch of the converter hub and outer race of the one-way clutch. SST. 09350-32014 (09351-32020). (c) With the torque ...










 


[image: alt]





MUSCLE AND TENDON FORCE-LENGTH PROPERTIES AND 

Apr 17, 1996 - study was conducted to evaluate (1) the force-length properties of a MT ... Force-length (FL) properties for the tendon, passive muscle, and ...










 


[image: alt]





3 Normal Force, Shear Force, Bending Moment and Torsion 

Shear loads act perpendicularly to the axis of a structural member and have one of ..... procedure is particularly useful in the design of reinforced concrete beams ...










 


[image: alt]





Maximal voluntary force and rate of force development in humans 

May 29, 2001 - untary isometric force (MVF) and maximal rate of force ... young male volunteers from the track-and-field national ..... and female subjects.










 


[image: alt]





Coupling of grip force and load force during arm 

6. 9. Max Load Force (N). Fig. 1. Coupling of grip force and load force acting in the direction of motion during ..... grip, Exp. Brain Res., 66 (1987) 141 154. 6 ...










 


[image: alt]





Muscle Architecture and Force-Velocity 

and finallv stored in 50% glycerol ( 13). Muscle length (excluding tendon) and ... sectional area, and thus tension production, is maximized is illustrated by the ...










 


[image: alt]





differential Lindblad torque 

spiral density waves). Gas density perturbed by a 10 Earth-mass planet ... 3D ideal MHD global simulations with NIRVANA and RAMSES codes . No vertical stratification ... midplane density x. II - Disc model with a power-law density profile.










 


[image: alt]





torque specification - Cap'n Hector 

500. 36. Axle hub x Drive shaft. 216. 2,200. 159. Lower suspension arm x Steering knuckle. 98. 1,000. 72. Steering knuckle x Dust cover. 8.3. 85. 74 in.Â·lbf.










 


[image: alt]





1- and 2-Axis Magnetic Sensors 

Patented on-chip set/reset straps to reduce effects of temperature drift, non-linearity errors and ... (see AN-205) with Set/Reset ..... The state of these magnetic domains can retain for ... each pulse only drive in one direction. ... Âµgauss in HMC










 


[image: alt]





Sensors, Measurement systems, Signal processing and Inverse 

... and Inverse problems. Exercises. Ali Mohammad-Djafari. Laboratoire des Signaux et Syst`emes, ... Files: http://djafari.free.fr/Cours/Master_MNE/Cours/Cours_MNE_2014_01.pdf .... In a measurement system, we have established the following relation: 










 


[image: alt]





Operating Instructions for pH and ORP sensors 

19 juin 2018 - l'absence de bulles d'air à l'intérieur de la membrane en verre. ... Diaphragme céramique: en présence d'une pollution par des protéines, il faudra ..... EC type examination report and IECEx certificate of conformity can be downloaded 










 


[image: alt]





Sensors, Measurement systems and Inverse problems 

g(t) = âˆ« f(tâ€²)h(t âˆ’ tâ€²) dtâ€² + Ç«(t) = âˆ« h(tâ€²)f(t âˆ’ tâ€²) dtâ€² + Ç«(t). â–· Convolution: ..... g(x, y) = âˆ«âˆ« f(xâ€²,yâ€²)h(x âˆ’ xâ€²,y âˆ’ yâ€²) dxâ€² dyâ€² + Ç«(x, y). â–· f(x, y), g(x, ...










 


[image: alt]





acoustic sensors and associated embedded instruments .fr 

Jun 21, 2010 - embedded instruments (hardware and software/operating systems) ... L. Francis, J.-M Friedt, C. Bartic, A. Campitelli, A SU8 cell for surface acoustic ..... development of delay line tags compatible with GPR (MalÃ¥ RAMAC,.










 


[image: alt]





Sensors, Measurement systems, Signal processing and Inverse 

Multivariate data analysis .... R2. R1 Â· R3. VG = (. Rx. R3 + Rx âˆ’. R2. R1 + R2 )Vs. â–· See Demo here: .... 3- Data and signal processing of sensors output.










 


[image: alt]





Sensors, Measurement systems and Inverse problems 

Not simply the purchase cost, but also the installed/operating costs? â–· Installation problems: Special installation problems, e.g., corrosive fluids, explosive.










 


[image: alt]





Sensors, Measurement systems, Signal processing and Inverse 

Moving Average Autoregressive (ARMA) filtering. â–· Errors, noise ... Partition function: F(x) = P(X â‰¤ x) = âˆ« x. âˆž p(x) dx. â–· Expected value: E{X} = âˆ« xp(x) dx.










 


[image: alt]





Sensors, Measurement systems and Inverse problems 

Singular Value Decomposition (SVD). â–» Iterative methods. â–» Recursive methods. A. Mohammad-Djafari, Sensors, Measurement systems and Inverse problems ...










 














×
Report Force and torque sensors





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



