ML WS15/16

a) erforderlicher Passfugendruck

Musterlésung

Aufgabe 1

VRmi T)\?
peTf::#' \/Fam2 + _)
71"7’p' f':uH Tp
2
2 2 300000 N - N
Perfi= A/ (4000 N)" + M) =20.132
2 w25 mm-40 mm 0.2 25 mm mm
b) UbermaBverlust
G:=0.4 (R, ywepe + R, Nave) G:=0.4 (3 um+3 pm)=2.4 pm
c) zulassige Passfugendurck
2
T'i Nab 25 mm
qNabe::( L 6) ANabe "= (—) =0.25
Ta.Nabe 50 mm
Ti.Welle ’ 0 mm
Awelle *= Qwelle ™= |7 =0
Ta.Welle 25 mm
N
R 450
. Ooyi=—— _346.154
Up 1.3 mm
1- N 1-0.25 N
Py O g o e LD Pai=346.154 ——. =129.808
2 mm mm
d) erforderliches und zulassiges UbermaR
1 1+ ANabe 1 1+ Qwelie
Serf=Derf*T + UNabe |+ —v +G
f f Nab Well
T i [ ENabe (1 ~ ANabe T EWelle 1 —awene T
1+qNabe — 1+025:1667 1+qWelle — 1+0:1
]-_qNabe 1-0.25 1_qWelle 1-0
ENabe = EWelle :=210000
mm
1 1+ dNabe 1+ Qweile
Serfi=DerpeT +Vnape + | — | = Vwette | + G
ik T ENabe 1_QNabe il — AQwelle T
1
Serpi=20.132 —+25 mm. ~ ((1.667+0.3)+(1—0.3)) +2.4 um
min 210000 ——
mm

Serp=8.792 pm
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jachy
Notiz
Rejected festgelegt von jachy

jachy
Notiz
Marked festgelegt von jachy

jachy
Notiz
None festgelegt von jachy


ML WS15/16 Musterlésung Aufgabe 1

1 1+ aqna 1+ qwen

Szul =Pl Tp - + Vnabe T —_ —Vwelle
ENabe 1 — ANabe — Qwelle

N 1

S = 129.808 —+25 mm . ~ ((1.66740.3)+(1-0.3))
il 210000 ——
mm

S.u=41.214 pm

e) kleinste und gréBte UbermaB mit ausgewihlter Passung

50H6: EI:=0 um ES:=16 um

50s6: ei:=43 um es:=59 ym

g GBS o g ASHM_I6HM 4 m=111 pm
2 2

S = es—2EI S = 59 ,um2—0 P o pm.

f) Ubertragbare Kraft an der Passfugenflache, Rutschsicherheit

Dy = Smm . 1
™ TP 1 1+ ANabe n + 1 1+ Qwelie v
Nab — YWell
ENabe 1- ANabe o EWelle 1- Awelle i
S, 1
Pmin = o -E-.
,rp 1+ ANabe + 1+ Qwelle
L—anave 1= Qwene
11.1 N 1 N
i i=— =" 1210000 : =34.965
25 mm mm? 1+0.25 140 mm
1-0.25 1-0
N
Frsi= e Prin2 Terpels F,.:=0.2.34.965 = «2 w25 mm 40 mm

mm

F,,=43.938 kN

2
T)\? 2 (300000 N -
Fo=A|F," +|— F,.::\/(4000 N) + T ) =12.649 kN
Tp 25 mm

43.938 kN
Fy Vpim " 2L 23,474
Vpi= 12.649 kN UR>vain
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ML WS15/16 Musterlésung Aufgabe 1

g) maximaler Passfugendruck
S

p . Pmaz 1
e 1 1+ anape L N 1 1+ gwene i
Nab —Vwell
ENabe 1- dNabe T EWelle 1- Qwelle i
P I_ Smaz .E- 1
1 Tp 1+ ANabe + 1+ Qwelle
1-— dNabe 1- Qwelle
29.5 N 1
=2 P 910000 : =92.925
25 mm mm? 1+0.25 n 140 mm>

1-0.25 1-0

h) Nétige Fligetemperatur (mit SchrumpfiibermaB)

S paw+Si
Vpi=— "+ Vpoum  Sgi=0.001-1, S;:=0.001-25 mm =25 um
rp’

29.5 ym+25 um

+20 °C =201.667 °C

I/F::

25 mm-12-(107°).

AC
i) Festigkeitsnachweis an kritischer Stelle: fiir Nabe

O iN = — Do = —92.925

mm
N
OraN ‘= 0 9
mm
1+ 140.25
%N::ﬂ- - a¢iN=:+—-92.925 —=154.875
1= Qnape 1-0.25 mm mm
2- 2:0.25 N N
G o= Nabe O oy =+ 92.925 =61.95
1 — Gnape 1-0.25 mm? mm

o 2 2
Oyvi=\OuN tTOuN —OTuN*OrN

2

2
oy:=1/|154.875 N ) i [-02.025 N ) _[150875 T _).[—92.025
mm2 mm2 mm2 mm2

N

mm

oy=216.825
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mwmw
Notiz
Accepted festgelegt von mwmw


Aufgabe 2

Deklarationen

a:=60 °
oy:=1.6
A,,.:=255-mm’
Ap:=7000 mm’
d:=8 mm
dy:=9 mm
d, =13 mm
dy:=7.19 mm
d3:=6.47 mm

kN

mm

E,,:=110

E =210 _k]V_2

mm
Fngs = 4 kN

fzsi=4 pm

P;:=2.MPa
R:=100 mm
R;:=70 mm
R, p:=T75 mm
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Aufgabe

a)
A 2 < 4 2 AD
,=R,” m=(1.539.10") mm F,:=P;- 22 =7.697 kN
1
R,=70 mm P;=2 MPa
i=4 Ap=(1.539.10") mm”
b)
0d-d d=8 mm E,=210 GPa
Soi=—— "% —(3.032.107) ™
(d\* N
ES-TF 1—1
\2)
l .
8 genp = g =(1.448.107°) I 1,=10 mm E,=210 GPa
Y N
S'W.I\?}I d;=6.47 mm
l _
G=—t=(2084.107) T 1,=22 mm E,=210 GPa
(d) N
ES.T(.'_
\2) d=8 mm
Sor=— L (3.032.107) % d=8 mm E,=210 GPa,
E, W(i\l
\2)
58 = 5SK+51+5gew+5GM= (4139 . 10_6> mTV"i
! _
§p=—F  =(1.141.107°) 2 l,=32 mm A, =255 mm’
Egg' ers N

E,,=110 GPa



5 §;=(1.141.107°) 2
pi=—1 _=0.216

5,=(4.139.107%) 2

<)

fz::fzs+fzp:8 uwm

Fo=f.2=1515 kN
O
— mm
$=0.216  §,=(1.141.107")

d)

Fiers'= des =1 kN Fyges=4 kN

FMmin::FKerf+(1_¢) 'FA+FSZ:8.549 kN

Fyes=1kN $=0.216

F,=7.697TkN  F,_=1515kN

FMma;v::FMmin'aA: 13.678 kN

Fofmin=8.549 kN a,=1.6

e)

Fo3=Fapmin*0,=35.383 pm 5,=(4.139-10"")
Frfmin=38-549 kN

mm
5;=(1.141.107°)



f)

p::atanlf H \|:10.467 ° <p::atan|( pd \|:3.167 °
Icos.(g\u I \7rdz)
Vo \2))
a=60 ° ©n=0.16 p=1.25 mm dy,=17.19 mm
d,+d
Dy i= "=11 mm
2
d,=13 mm d,=9 mm

d
MG::FMmm-?Q-tan(go+p):7.455 N-m

Frmin=8.549 kN dy=7.19 mm ©=0.055 p=0.183

D
MSK::FMmm-%-u:7.523 N-m
Fopmin=8.549 kN Dyp=11 mm p=0.16

MAmin ::MG +MSK: 14.978 N'm

9)
Fg i=¢p-F,=1.663 kN d,:#:&&z mm
$=0.216 dy,=7.19 mm
F,=7.697 kN d;=6.47 mm

— F_]Mmax+FSA

il T 2
—.(d
7 (4)

=418.734 MPa

Frimas=13.678 kN Fg,=1.663 kN d,=6.83 mm



W,="".d," =62.559 mm’
16
dy
MG::FMmam-?-tan(go—l-p):11.928 N-m
Fimaz=13.678 kN ¢=0.055 p=0.183

MG
7:="5=190.67 MPa M;=11.928 N-m
p

ovyi=\o,” +3-7° =533.295 MPa.

0,=418.734 MPa 7=190.67 MPa
-1
el ) 1 ess
\Ro2)
o =533.295 MPa Ry ,=900 MPa,
¢»=0.216 d,=6.83 mm
¢-Fy s

O gqyi=———=45.394 MPa

m. <d5>2 F,=7.697 kN

4

04y<110 MPa=1

-1
. Udy \ .
Jdun =1 —— | =2.423 Jan>1.8=1
w110 MPa) %
Frp=Fypin—(1—¢)+F,=2.515 kN Fyfnaz=13.678 EN
¢»=0.216
Fngs
Fp> =1 F,=7.697 kN

]



Friman=13.678 kN

Frimas+F
pi=__Mmaz 77 54 _991.971 MPa

%. <dw2 _dh2> Fg,=1.663 kN

d,=13 mm d,=9 mm
Doy =800 MPa

p<pzulf: 1
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