Stress concentration / Notch sensitivity
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Notch-sensitivity charts for steels and UNS A92024-T wrought aluminum alloys subjected to
reversed bending or reversed axial loads. For larger notch radii, use the values of q corresponding to

the r = 0.16-in (4-mm) ordinate.
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Notch-sensitivity curves for materials in reversed torsion. For larger notch radii, use the values of g,

corresponding to r = 0.16 in (4 mm).
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Q1

A steel shaft in bending has an ultimate strength of 690 MPa and a shoulder with a fillet
radius of 3 mm connecting a 32-mm diameter with a 38-mm diameter. E%tlmatmmg:
v(a) Figure m@8:
(h) Equations =83 and (-egs)
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Figure A-15-9 39

Round shaft with shoulder fillet

in bending. oy = Mc/I, where 2.6

¢ =d/2and | = wd*/64.

0 0.05 0.10 0.15 0.20 0.25 0.30
rld

Y/, - . O
/A 3/3L > 009335 kg =14
D))= 8/ 1:18%0 =

Lecl19 Page 5



U')) Fyom  fowee 7= ZMV; o
—_———— gw(‘ O o—

T’, D-25
Y ke I+ “](k&")

= 1+ o 1e-1)

= [-5]
Z[(p A /‘f/ /%
(b) = ' 1o 3
Ja = [-2¢4 - R-z,r(/o'z) Sut 416 (IJ‘)-{M. =~ 4 [1e )-Snut
240 (Sut £ I17oe Mia

— Fosmuda, TY a
Ta- 12— aas( 6 10) 400 (16D (670

— ¢ [/J/°> £g0° Y’/)WlpZ

|

A
\1_0/\5 0-314 mm ¥ v

Lecl19 Page 6



Ke = |+ Ke -l - FO‘VMMIQ _ﬂl
I+ Ja/ ¥

Le= (6 from A-Is (e foofa)
Y= 3w ,
\Y-/c O-314 mw

ke o 14 e = ).803 X |5

__/

I’\'(O"S’O/E>
Eé{, z I-Sz[ %

Lecl9 Page 7



Q2

Figure 6-22a shows a ing shaft simply supported in ball bearings at A and D and
loaded by a nonrotating force F of 6.8 kN. Using ASTM “minimum” strengths, estimate

the life of the part. agw)uﬁ el pomk )8 X

Figure 6-22 CAP

(a) Shaft drawing showing all

dimensions in millimeters; _EJ I<— 10

all fillets 3-mm radius.

The shaft rotates and the load T

is stationary; material is 30
machined from AISI 1050

e — .
cold-drawn steel. (b) Bending-
N T N —

moment diagram.
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