Gearbox type B2
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The first phase of the project :
Search for an acceptebale gearbox in catalog

As shown in the pictures, The gearbox is designed to reduce the speed
So:
Win wy, 1400

- = — = —
Woe M e 154

e= =9091 rpm

Assume the application is Moderate shock in 10 years of work
- F, = 15 (table 1)

Unidirectional and just one shift per day (one start and stop)
- F, =1 (table 3)

We have the absorbed power P, = 75.7 (KW) so The required
mechanical capacity Ppis :

Pp = Py X B = 75.7 x 1.5 = 113.55 (KW)
The unit capacity:
B.=PyXF,=Py%x1=Py

On the other hand it must be:

P. > Py = Py, > Py = P, > 113.55 (KW)

So we have to find a bigger number than that in the catalog tables(page
66-69) for B2, 1400 rpm, e(15.4)
H200 H225 H250
1450 84.4 122 165
1400 X 4 z
960 55.9 &1 110
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The second phase of the project:
Gearbox design
ideal case : Hy, = Hyyp = Twy, = Twgyy,
e Win _ Tout
Wour  Tin

Win _ Wsharen 5 Wshastz _ WDgear 1 . Woears _ Ngear2 5 Nyear +
Wout  Wshartz  @Dsmapes  Wgearz Wgears  Ngear:i Npears

For smallest package size, let both stages be the same reduction:

fM: !m =V154
Ngnrl Ngwa

For this ratio, the minimum number of teeth for helical gear:

2k
=W‘Z;ﬁzm(m +m? + (1 + 2m) sin? w,)

Ny

3
]

§||-—-
w
'Y

full depth = k =1
@ = 20°
P = 30°

2cos 30° 1 1 2
—pr= —_— |14 sin? 20°
2 2900 (\hs.{ j 15.4 ( ,/—15_4) )
(1 +m) (sin? 20°)

=+ N, =732 = N3, = 8 teeth

= Ny = N,V15.4 = 8V154 = 3139 » N, . = 31 teeth

For this ratio, the minimum number of teeth for bevel gear:

2k 2
bty 2 = — 2 °) =
N"'3s¢nz¢(1+wl35fﬂ ¢)_3sin320'(1+‘/3s‘" 20°) =11.72
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30210 for both of 2 bearings
C=93.1 kn Co=915kn e=0.35 Y=1.7

F F
Ja ST correct
Ya Yb

Fra-Frb
K>0'5(___Y_]
18.302>1.832 correct

0.5F,,
Fab = Yr
Fau = Fap + K = 22.257 kn

= 3.955 kn

Bearing A
Faa

—=113>e¢
FrA

P=0-4Fr.4 + YFaA = 45.7 kn
C=pL"0.3 =275.7>C b 4
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Trial 2

32310 for both of 2 bearings

C=211kn

Co=212kn

e =0.88 ford, = 81.3 from SKF
Y=0.68

F F,
== % — correct
Ya Yb

K>0.5[Fra;Frb)

18.302>4.58 kn

0.5F,,
Fﬂb = Yr
FaA = Fab + K = 12819 kn

=9.88 kn

Bearing A

F,

G _14>e
FrA

P=0.4F,, + YFy, = 27.04 kn
C=PL*0.3=165<C correct
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