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Optimum design of killing roller

considering Bauschinger effect
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Bauschinger effect
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f =(100-10000/3.3) - (5%,X, + 2%X; + 10X, X, + 4X,°)
+(6-7850-1000 - 77 - X, X =N
x,= Vertical length H o Ehf

X,= Horizontal length 3.3m™2 & 100
X,= Radius of killing roller

X,= Radius of Shaft

Xs= Shaft Length
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Polar second moment of inertia

Forced friquency _ ”Rshan4 Morment of inertia

f.ratio,, = W, /W, Frequency Ratio for torsional vibration 4

tor n_tor

f.ratio,, =W, i /W, Frequency Ratio for shaft whirling GJ Spring constant of shaft

. spring = I—s
Mot = Phirbena - Xs Bending moment on shaft haft

al

Ot =M - %o /| Bending stress on shaft o =—C0S '[2%, /X +X,* ]+ /2 +tan"*(x /X,)  Punch angle

S|

Trotter = Pairvend ! (Crotter * Xa) Direct shear stress on roller _ _ _
e & =0.5In |1+ e Ture strain of wire
o, =050, 44U _shaft Uncorrected endurance limit Rioiter

=1 Load factor  (for bending) o; =Kg*® Ture stress of wire
=1.189-(x,*1000)**" Size factor  (for 8~250 mm) _ %,1000%(o,t,;,.> (COs @)’
=451 0,4 %" Surfacefactor (machined) T (% = 2%+t )Sin Q)

1 Temperature (room temperature) S = Pirbend Lsnatt
shaft —
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o,=C

load

size

Air bending load

surf

temp

=0.814 99% reliability 3El
C.C .C M gjier = troller X3 Prolier Roller's mass

load ~size ~surf ~temp

Shaft's displacement

reliab

Crelian e Corrected endurance limit

2
q=1/(1+ /% /(12/1000) Peterson's notch-sensitivity factor I, = Mhotier * X5~ Roller's mass moment of inertia

2
K, =1+09(K, -1 Fatigue stress-concerntration factor ] .
! a(k =) g W, o =30/ 7)[Keping /1, Natural friquency for tortion

o, =K, 04 Alternating stress of shaft
W, ..in =(B0/7)v/9.806-6  Natural friquency for shaft whirling

And some geometrical limitation -
-8
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=[1; 0.1; 0.05; 0.02; 0.2]
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Active set
Interior Point

Always Honor Constraints— bound, none

G.A.
Pattern Search
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| x4] 0.0132 , : :
All dimensions in meter
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J|l&E &3 & [0.075; 0.060; 0.03; 0.02; 0.1]
Hler &3 2t [0.1608; 0.04; 0.02; 0.0132; 0.0685]
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6101 = 16400

HtRaH Silt
9.8906e+007 Pa >  1.0833e+008 Pa
3.8404e+008 Pa > 4.1071e+008 Pa




Any Question?
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