PROBLEMS _CH8_ 8.12, 8.20, 8.33

ASSIGNMENT CHAPTER 8

8.12  Following is tabulated data that were gathered from a series of Charpy impact tests on a ductile cast iron.

	Temperature (°C)
	Impact Energy (J)

	–25
	124

	–50
	123

	–75
	115

	–85
	100

	–100
	73

	–110
	52

	–125
	26

	–150
	9

	–175
	6




(a)  Plot the data as impact energy versus temperature.


(b)  Determine a ductile-to-brittle transition temperature as that temperature corresponding to the average of the maximum and minimum impact energies.


(c)  Determine a ductile-to-brittle transition temperature as that temperature at which the impact energy is 80 J.

PROBLEM 8.20

8.20  The fatigue data for a ductile cast iron are given as follows:
	Stress Amplitude

[MPa (ksi)]
	Cycles to Failure

	248 (36.0)
	1 × 105

	236 (34.2)
	3 × 105

	224 (32.5)
	1 × 106

	213 (30.9)
	3 × 106

	201 (29.1)
	1 × 107

	193 (28.0)
	3 × 107

	193 (28.0)
	1 × 108

	193 (28.0)
	3 × 108



(a) Make an S–N plot (stress amplitude versus logarithm cycles to failure) using these data.


(b) What is the fatigue limit for this alloy?


(c) Determine fatigue lifetimes at stress amplitudes of 230 MPa (33,500 psi) and 175 MPa (25,000 psi).

(d) Estimate fatigue strengths at 2 ( 105 and 6 ( 106 cycles.
8.33  (a) Estimate the activation energy for creep (i.e., Qc in Equation 8.20) for the S-590 alloy having the steady-state creep behavior shown in Figure 8.31. Use data taken at a stress level of 300 MPa (43,500 psi) and temperatures of 650°C and 730°C . Assume that the stress exponent n is independent of temperature. (b) Estimate 
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 at 600°C (873 K) and 300 MPa.
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