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ux is due to the contributions of both series and shunt  elds Thus, the speed equation becomes  m = where + in the denominator is for a cumulatively compounded motor   in the denominator is for a differentially compounded motor  sh is the  ux set up by the shunt  eld winding, assuming that it is constant  S is the  ux set up by the series  eld winding,  S = kS Ia  For the cumulatively compound motor, two effects are apparent: the  ux is increased by the presence of a series component,  S ; and the voltage drop due to Ia in the numerator term is increased by an amount proportional to the resistance of the series  eld winding, RS  As a consequence, when the load to the motor is reduced, the numerator increases more dramatically than in the case of the shunt motor, because of the corresponding decrease in armature current, while at the same time the series  ux decreases Each of these effects causes the speed to increase; therefore, it stands to reason that the speed regulation of the compoundconnected motor is poorer than that of the shunt motor Normalized torque and speed vs power curves for the compound motor (both differential and cumulative connections) are shown in Figure 1719 The differential equation describing the behavior of a compound motor differs from that for the shunt motor in having additional terms due to the series  eld component: Vs = Eb (t) + Ia (t)Ra + La dIa (t) dIs (t) + Is (t)RS + LS dt dt Vs   Ia (Ra + RS ) ka ( sh    S ) (1735)
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		(100 (250
dIs (t) = Va (t) + Is (t)RS + LS dt The differential equation for the  eld circuit can be written as Va = If (t)(Rf + Rx ) + Lf dIf (t) dt
(1736)
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Temperature range Power supply Measurement range Preamp zero-g output level Preamp output span Uncommitted amp output range Overall accuracy Linearity Bandwidth Voltage noise (p p) At BW = 03 kHz At BW = 10 kHz Transverse sensitivity Unpowered shock survival
(1737)
340 32
We also have the following basic relations: Ia (t) = Is (t)   If (t) and Eb (t) = ka Ia (t) m (t)
(1738)
32) 9)
T (t) = ka  Ia (t)
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		level and quality, tyre pressure, brake oil pressure, transmission fluid and fuel pressure are monitored by the various microsystems MEMS components in the automotive industry are required to go through stringent testing These devices are tested for their endurance as they are expected to perform in harsh environmental conditions
(1739)
0.92 0.89
The series motor [see Figure 1714(c)] behaves somewhat differently from the shunt and compound motors because the  ux is established solely by virtue of the series current  owing through the armature It is relatively simple to derive an expression for the emf and torque equations for the series motor if we approximate the relationship between  ux and armature current by assuming that the motor operates in the linear region of its magnetization curve Then we can write   = k S Ia and the emf and torque equations become Eb = ka  m   = ka  m kS Ia
)(100)
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		Micromachined structures are emerging as useful instruments in the fields of medicine and surgery as precision sensing is crucial and can be a matter of life and death Various types of biosensors shown in Figure 826 are useful for different functions One example is the electrochemical sensor array developed by Teknekron Sensor Development Corp The biosensor is small enough to fit inside a blood vessel and can measure the levels of oxygen, carbon dioxide and pH of the blood [9] The development of micromachined neural probes
The circuit equation for the series motor becomes Vs = Eb + Ia (Ra + RS ) = (ka  m kS + RT )Ia (1743)
where Ra is the armature resistance, RS is the series  eld winding resistance, and RT is the total series resistance From equation 1743, we can solve for Ia and substitute in the torque expression (equation 1742) to obtain the following torque-speed relationship: T = ka kS Vs2 (ka  m kS + RT )2 (1744)
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