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Cutting tool materials are required to have several properties that enhance the efficiency of the material removal process The main requirements for cutting tool materials are as follows:   High hot hardness   High wear resistance   High-temperature physical and chemical stability   Toughness or high resistance to brittle fracture Figure 21 illustrates the major classes of tool materials A comparison between hot hardness, wear resistance and toughness is shown in Table 21 It indicates that single-crystal diamond which is widely used for ultra-precision applications has the highest hot hardness and wear resistance, but it lacks toughness in terms of which it is quite surprising that this earliest tool material still holds an edge over other materials Carbon steels and high-speed steels are of excellent toughness A clearer picture can be obtained from Table 22 that indicates the relative values of several properties for each of the cutting tool materials Of the major classes of tool materials, carbon steels, high-speed steels and cast alloys are seldom used in precision applications and are therefore not discussed in great detail Carbon steel is the earliest tool material that was widely used for making drills, taps, reamers, and broaches [1] The use of carbon steel is restricted to low cutting speeds and temperatures [2] Steel containing 08 14% carbon is quenched at 750 800  C (in brine or water) and tempered at 180-200  C to obtain a martensitic structure and a high cold hardness (Rc = 65) [3] Low-alloy and medium-alloy steels, with a longer tool life, were developed later for similar applications
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		resistive load Derive the LVDT equations in the presence of a resistive load, RL , connected across the output terminals, using the results of  Focus on Measurements: Linear Variable Differential Transformer
The advancing technology that made it possible to detect the sequence of amino acids in a protein also made it possible to discover how much the proteins and DNA of various species differ. In chapter 17, we discussed the use of mitochondrial DNA (mtDNA) to determine evolutionary relationships. Currently, protein, nuclear DNA, and mtDNA clocks are being studied.
presence of a magnetic  eld, with B = 04 Wb/m2  Find the magnitude and direction of the induced voltage in the wire
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		Measurements: Linear Variable Differential Transformer,  and of the results of Problem 166, derive the frequency response of the LVDT, and determine the range of frequencies for which the device will have maximum sensitivity for a given excitation [Hint: Compute dvout /dvex , and set the derivative equal to zero to determine the maximum sensitivity]
Frequency distribution of the Es-5 alleles of an esterase locus in house mice. Each circle represents allelic frequencies at that geographic location. Note the general tendency for the Es-5b allele to increase from west to east in the continental United States. (From L. Wheeler
a constant magnetic  eld with a  ux density of 01 T; see Figure P168 The position of the wire as a function of time is given by x(t) = 01 sin 10t m Find the induced emf across the length of the wire as a function of time
Fig 84: A conventional inertial sensor system [4]
and R. Selander,  Genetic Variation in Populations of the House Mouse, Mus musculus, in the Hawaiian Islands,  Studies in Genetics, VII, 1972. University of Texas Publication 7213. Reprinted with permission of M. R. Wheeler.)
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		a Find the reluctance of a magnetic circuit if a magnetic  ux   = 42   10 4 Wb is established by an impressed mmf of 400 A   t b Find the magnetizing force, H, in SI units if the magnetic circuit is 6 inches in length
1613 For the circuit shown in Figure P1613:
Isolated instances of selection, however, do not adequately prove the case for maintaining variation by means of natural selection or disprove the case for maintaining variation of neutral alleles. Both theories recognize natural selection as the guiding force in producing adapted organisms.What is needed is proof that the majority of poly-
a Determine the reluctance values and show the magnetic circuit, assuming that   = 3,000 0  b Determine the inductance of the device c The inductance of the device can be modi ed by cutting an air gap in the magnetic structure If a gap of 01 mm is cut in the arm of length l3 , what is the new value of inductance  d As the gap is increased in size (length), what is the limiting value of inductance  Neglect leakage  ux and fringing effects
emf of e1 (t) = 002 cos 10t A second wire is placed in the same magnetic  eld but has a length of 01 m, as shown in Figure P169 The position of this wire is given by x(t) = 1   01 sin 10t Find the induced emf e(t) de ned by the difference in emf s e1 (t) and e2 (t)
The McGraw Hill Companies, 2001
Fig 85: Classification of microsystems [2]
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