H 02 Prifung in Einfuhrung in die Festigkeitslehre, 23.09.2002

Professor Dr. rer. nat. S. Schmauder

AAYS

Institut fir Materialprifung,
Werkstoffkunde und Festigkeitslehre
Universitat Stuttgart

ILO S UN G - Aufgabe 1:

a)
_ 4.F _ 4-40000N

= = =41,58 MPa
n-dz 7 -35%mm?

Ga

~M; _ 1200000 Nmm

(= 5= 1425MPa
Wt 8418,5mm

Wi = d® =" .35% mm® = 84185 mm?®
16 16

Ib)

150 -

G4 =170Mpa
co =0 abgelesen : 3x
03 =-118 MPa

|C)
G, = 64— 03(SH)bei zéher Welle

=170 MPa + 118 MPa =288 MPa
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R_e = @ =333

1S 15
O 7y = Min. R 790 =333 MPa
-m _ %~ 360
S, 2

Oyl > Oy, d.h. Sicherheit ausreichend

o, = 64(NH)bei versprodeter Welle =170 MPa

qu|=§—m=%=180MPa
B

Ozl > Oy, d.h. Sicherheit ausreichend

Bestimmung von oy :

_S ~ 014
35

oo

= ok ~ 148
b_40 ~ 114
d 35
Bestimmung von B :
By = Ok _ 1,48 _14
55 |[c 55 |2
1+ —- 1

+7.
Re \p 500 V5

Cpw/Sp = Onp Bk

Gpy = 355MPa Sp =2
Gy =-00W  _ 395 \ipa 1268 MPa
Sp Bk 214
Mp N 3
G = 1> = My = Opp - Wy, = 1268 —— -4209.2mm° = 533,7 Nm
Wp mm
Wy, = —d2 == .35%mm?3 = 4209, 2mm?>

32 32
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a)

Ib)

|C)

Aufgabe 2:

U=n-D = dU = rn-dD

Su=£=£:>dD=8u~D=0,00042mm-120mm
u D

dD = AD =0,0504 mm

o, =0 (lastfreie Oberflache)

_ 210000

o (0,00042+0,3-0,00054) MPa

2 '(8u+H'8a)

=134,3 MPa

5 (€a +p-€y)= 210000, (0,00054 +0,3-0,00042) MPa

1-032

=153 Mpa

Oy = 04 — O, =153 MPa < R¢ (250 MPa) = Kein Fliefen

pi-d _2-s-0, _2-130MPa-4mm

Oy=——=p = = =9,29 MPa =929 bar

2s

Ga:pi-dJr F-4 :F:E-[Ga—pi'dj-(Dz—dz)
4s  n.(D?-d?) 4 4.s

d 112 mm

9,29-112

F=".[150-
4 4.4

]MPa 1202 1122 fnm? = 1239 kN

a =0, da g5 nur an neutraler Faser auftritt

Op = €aa -E =0,0002-210000 MPa = 42 MPa
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Far Biegung gilt:

€p =a-const., €g =-b-const und g,,5x = max- const

da max? = a2 +b? folgt Emay> = Ea° + £5> = 0,00022 +0,0001?

€
€max =0,000224 und a = arctanM =26,57°

€a
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M
Gb = Wz
4 4 4 4
w, =~ Dodt ) m 1200 -T127 469108 mmd
32 D 32 120
Mp = Gp, - Wy, :42%-40912,8 mmS =1718 Nm
mm
|e)
8A
8max
X max ‘
V1>
b
o af
) ) )




