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Chapter 5 Materials
-Read chapter (5-1 thru 5-20) for general
info on materials properties and
processing. Emphasize S
5-1 static strength < Y
5-4 hardness Q\ 7%
5-20 notch sensitivity BLm é} S"
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SURFAE FINISH

SURFACE FACTOR a EXPONENT
FINISH kpsi MPa b
Ground 1.34 1.58 —0.085
Machined or cold-drawn 2.70 4.51 —0.265
Hot-rolled 14.4 37T —0.718
As forged L5 1 T —0.995
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Load Factor k.

The load factor is given by the equation

r(}.923 axial loading S = 220 kpsi (1520 MPa)
B el 1 axial loading Sue = 220 kpsi (1520 MPa)
: 1 bending e
| 0.577 torsion and shear
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Notch sensitivity g

Notch radius r, mm '
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Motch radius 7, in
FIGURE 5-16

Notch-sensitivity charts for steels
and UNS A92024-T wrought alu-
minum alloys subjected to re-
versed bending or reversed axial
loads. For larger notch radii, use
the values of g corresponding to
r=0.16 in (4 mm). [Reproduced
by permission from George Sines
and J. L. Waisman (eds.), Metal
Fatigue, McGraw-Hill, New York,
1959, pp. 296, 298.]
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Notch sensitivity g
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HGURE 5-17

Notch-sensitivity curves for materi-
als in reversed torsion. For larger
notch radii, use the values of g

corresponding to r = 0.16 in
(4 mm).



Assignment #4
Due Mon Jan 17th

#1. 7-1 from text

#2.7-5 (reversed bending, see sect 5-4 for
tensile strength)

#3. 7-11 (infinite life and static failure
(yielding))

#4. A 1.25 inch diameter hot-rolled steel
rod has a 0.125 inch diameter hole drilled
through it. Its (ultimate) tensile strength
is 60 kpsi. The rod is subjected to a
reversed (alternating) torque of 2000 in-
lbs. Estimate the factor of safety for
infinite life and against yielding. What
would be the safety factor if a life of

20,000 cycles were needed? 5, - 4$I¢F$1
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o FALURE IN REVESED BENDINGH4 .

~« BEGn 8y CiFcang R .
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* LOCATE POoINT OF wW/N
~ FAeTor oF SAFETY

. CANDIDATES

Y M= 695 N-m
d = P2 mm
" Shrass Concentralion
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