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53

AISI 1040 ( 1)
Ultimate Strength, QU= 520 MN/m2
Tensile Yield Strength, Gy = 290 MN/m2

51 10 440

« I

0.108 . 0.08 . 0073 .
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(4.14) (Mt) (8]

v = PX 100060 _ 9530:P

21tn
3 600, 1450 3,000
10 = 746 kw.
600 M=~ .. 118738 N-m.
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9550x7.46

1,450 M = = 49133 N-m.
3,000 M = 070 s v
000
600
(Dp)=11 = 2794
( 3 )
(dp)=5.5 = 139.7
(C) =511.46
Open Drive
D_-d
8 mp PP
279.4-139.7
511.46
= 0277
= 158
(415) M= (F-F2Dg2
118738 = (F-F,) (0.279412)
F-F2= 84995 (5.11)
' [8] 1 - eHlD
. ID-d
00 = TT-2Sn
V 2c
_ 7T-28in'1 27194 139.7
2(511.46)
= 2.868

" (1) = 035
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= gl

= 279
o= 2109F, (512)
(5.12) (5.11) 2T9F-F = 84995
£ = 49158
F2 = 491585 (5.12) Fo= 134153
(F) = F#F2 = 491585+1341535 = 183312
(P) = 158

183312 c0s 15.8° = 1,763.86
183312 158 = 49912

= 10x9.81 = 9.1

= 499.12-(3x 981 ) = 469.69

5.1 Superposition

[EMa=(, + R T] (469.69x289)+ 216Fc-(98.1x108) = 0

e = B79.37

Fo = 57937
[EF=0, 1+ Fat ] 579.37+98.1-469.69-Fa = 0

Fa = 20778

Fa = 20778 t

AB (0<x<0.108)

[M= (XML, 1]
M, 201.78X



BC (0.108 <x<0.216)

[M=(XML, +]
Mbe = 207.78x-(98.1Xx-0.108)
CD(0.216<x<0.289)
[M=(XM)L5 +]
Mod = 207.78x-(98.1Xx-0.108M579.37Xx-0.216)
Ma = 0
My = 2244
Mc = 34.29
Md = 0
(
B
Fo=0 F = 1763.86 4
[ SMa=0, + Fc 1]  -216FcH(1763.86X289) = 0
Fc = 2359.98
[IF=0, ..., 176386-2359.98+Fa =0
Fa = 596.12
AB (0<x<0.108)
[M=(XMIL, +]
Mac = -596.12x
BC (0.108 < x<0.216)
[M=(1 ML, +]
Mac = -596.12X-0
CD(0.216<x<0.289)
[M=(XM)L, +]

Mad = -506.12x+(2359.98)(x-0.216)
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Ma = 0
My = -64.38
Mc = -128.76
Md = 0
207.78 N 469.69 N
t B (o
A~ ' b
J;.l N 519.31 N
22.44 N-m T/W N-m
2359.98 N
t
v !
596.12' N 1763.86 N
-64.38 N-m

52
Mo = (3429)2+(-128.76)’
= 1385
(414)[8]
03 = A [(KEMB2(K MR
M = (- ,Nm)
Mb = ( ) N

ASME

55 N/mm..
41 NImm.2



= 0.3ay 0.184w ay {l

5%
3 AISI 1040 Ultimate Strength, . = 520 MN/m2

Tensile Yield Strength, (y = 290 MN/m'
0.3ay = 0.3(290) = 87 MN/m2

0.18cru = 0.18(520) = 93.6 MN/m2

87 MN/m2
(t) = 075(87)
= 6525 MN/m2
(P ¢ =2
B3 = —[(2x133.25)2(2x 118.74)2 12
7165.25x106
d = 303
30
54
Ball Bearing 8
3,000 (

5.2
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f =20 = 196.2 B

[EMa=0, bOFct]  -{469.60x289)+217FcH(196.2x108) = O
Fo = 52788
o= 5088 4

[SF=0, ..  FAt] 527.88+196.2-469.69-Fa = 0
Fa = 25439 t
5.2
Fa = 590.67 Fc = 235453
FaSW = - (254.39):+(590.67): = 643.12

FGfl = - (527.88): +(2354.53); = 2412.98

Ftl Fr <035 (415) Fe= Fr=FW = 241KN,

2 Moderate impact  Ball bearing Ka = 18
4 20,000

(418 ) (L) =3000 rpm.x20000If. x60
= 3600x106
reliability90 % Kr =1
3 Lr = 90x106

(4.19) KL

VK,L»
(2.41X1.8X3600/90)

1312 kN
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Radial Ball 3 1312 kN
100,200 300 bore L00=80 . 200=60
300=45

5.5

(Rotor Disk )
17| R 69
=5 . 3,000 )

6061
Modulus of Elasticity ( E ) = 69 GN/m2
(y)=2,700 kg/m3
Poisson Ratio (|1C) = 0.33
Yield Strength ({iy) = 276 MN/m2

432 433
418
4.32 2ar=y 2-—— (I+o2x -
8 X2
4.33 2<Je=yu2— (v 02— -3—€ X2 Ct~)
8 3+lac X
— =0, —=X hoo =
b b
r=h=0.44 . r=a=0069 . = 27if = 2k(3000/60) = 314.16rad/s

1 A=y bdr)

= 27000431416 )234033 [ 1+ (006S0442

(0440044 )" —="-mns ]
(0.44/0.44)2
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2(d)N =Y 2--— (1t oc2x2— )

= 2700(0.44x314.16) '---“Yé---[1+(o.069/0.44) :

(006904 & 0.009044)2

4) a2 ]
(0.069/0.44)2

4.33 2(de)=p = 7 2 —(1+ R --— X2 — )
3+ e X

= ZI00(046G1416, 34033 [1+ (006B0 M2
143033) gy a1 § (0.0690.44)2

3 +0.33 (0.44/0.44)2
= 212 MNIm?

oA = = (k213K )

200 044G1416, 303 140069042
143(038) o 4 3 0069044)

0 0060l
= 43.2 MN/m2
i = (aedl)2 2" = Gyl

(T = 43202 = 216 MN/m2
ATmax1+ = 212/2 = 106 MN/m2

2 0yl2 = 21612 =138 MN/m2
3000
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