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Abstract

In order to meet the requirements of any machining process performed on a lathe machine,
milling machine, drilling machine, grinding machine; a frequent change in speed or torque is
required. Multi-speed multi-stage gearbox is a common device in machine tools design used to
change the speed of rotating power source according to the conditions of torque at the output.
This paper aims to present the design of a stepless automatic gearbox for a traditional lathe
machine using DC-motor, spur gears and electric coupling. It includes step by step guide to the
design and selection of each component of the gearbox, such as: gears, shafts, couplings and
bearings, as well as lubricants ... etc. Furthermore, it includes all the calculations necessary for
all individual elements and parameters involved in the designing of the gearbox, so as to make
the device highly efficient and economically feasible.

Keywords: lathe machine; gearbox; sprue gears; drive shafts; electric coupling, spindle.
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(Fa = s dliasall Fo Jasall 58 200a3 Gllb a2y (5 5a Faxs Fay 08l (a5 YZ s siall 832800 Fpy s
sie (5,51 Jelaall Lpusilly J il i e 1388 5 (Fy 5 Fgx 0 Fg o 5 skl iy ([F2 + F2)
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——
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Lasal) Z—X & Fia Y=X gl

F = |F? F2 =2082.7
Ares. / Ay T Fay 08 Fa; =1957.1 Fay =712.3
— 2 2 —
FBres. = /FBy + FBZ =1373.3 Fs, =1290.5 Fey = 469.7
Fe res. = / Fé, + F&, =2341.4 Fc, = 22456 Fey = 662.9

daaal) Z—X & Fiua Y—X (& Fiua

F = ’Fz F2, =3632.3
D res. py T I'p; Fp; =3631.7 Foy =72.71

— 2 2 —
Fers. = |Fg, + Fi, =2884.3 Fe, = 2853.9 Fey = 417.9

FK res. — ’Flgy + FI%Z =22171.5 FKZ =22169.2 FKy =320.0
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Cerf T fuxfa 10195 30953.34 N -(12)
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23 Xlln, =135 SdIn, <P=245kW -1
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1 Sl Jladl) sl -3
v 20 % 20 %
Ay = v e e e A=t 0.127 [m]= 127 [mm] ..(14)
dy, =i Xdy =127 [mm] ..(15) 25 Sl Jladll Lladll 4
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T s
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e ) 2 lind¥ dyuailly Lgle Juanidl) iliil) (1) Jgaad

Y fsanall dw =40 mm _hal 1] ¥ 3 gl A sliady)
147 pm fuin =0.97 pm fuur=0.5 um
13 um fusn =10.5 pm fusr =2.5 um
Z5/Z2/Z1 : »e 558 JES) jlusa dw =50 mm il :]1 AUl Jganll A pliady)
2.26 um fll =1.73 um fuzr = 0.53 pm
3 um fusll = 0.5 pm fusi=2.5 um

Z5/Z41Z3 : ye 3 A JE5) jlse

26.97 pm fusn =145 pm fusl =12.47 um
7.54 um fusu=0.54 pm fusl=7 um
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__ Osmin

Prul. = — ..(25)
L1 = Ll.I + b (26)
_ 2XxXMx103
Ll'l N dwXPzy XHy (27)
\
L
= 2
I
I
oAl aulall sy 1(19) Jsdd)
Aaslhaadl Sl Al Ll J1 sl 3(12) Jsaad)
oY) Jale s G5 £.5aill (1) dgal i) 5ala ¢ )
700 MPa 20MnCr5 w})‘ﬂ\
1.3..2 340 MPa St 60 3 Y
340 MPa St50 K ol Al
DAl ) Capa i) | gey, sl J) shaY) ]
Al4 x 9 x50 DIN 6885 <50 mm | 3 5anll
Al4 x 9 x 50 DIN 6885 <50 mm 11 2 sanll
A20 x 12 x 70 DIN 6885 <70 mm [ 2 sanl)

(2] Ak Aall i )y gl 3 pand dpapanail) ibualBal) 3235 14,2 4

(20) JSE) s dabacall (y Adlaall g J shal ¢ jlail) Y gf

a3 a1 Jesall L83 ) gaad) 5 e Lail) Jalaall 4y sllaall U e aading st 1y g1 3 ae jlad apaas

e bl (el ) saall) (o ll sl 51 e ol oty dm sl Jaladll e 5385 pall g sl saeef
A MR (5 past Cam e anall Aaalipall Janill 3538 anly o yan Lo JA (g -y 53 3 gac 4

Corprr = Fy (%)3/10 () +1] = 96010 N .(28) st sl oal dm sl o -

/3 ; ;
=869 N Corpra = Fiu (Tpmet) (29 S debisad ddad -

Cerf | Fra | Nmax | Ln | @ I
N [N [rpm |h | mm | mm

ool gl 3 ganl 35l Jaladll 2(13) Jgaad)

20000 74 | 280 | 450000 f“*‘*-(i: imf*“‘
20000 | 1592 | 1812 | 17288 | 51 | 225 | 198000 | (i3 ploals dane) s sl ool
20000 40 | 150 | 120000 | t=Hd=) (ﬂi‘ﬁfﬂ‘ Jandl
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[2] il il agas B pUiad) pa& Ll
(14) Jsaal) ¢(21) JSA ¢ Fyg 868l 4t Jand (gAll (5 simnall 8 &3l Liasy) AP PN

_ Fuexc?xc? _ 332848 Nx317.52mm?x242.52mm? — 0.0068 um (30)
uel 3EIL 3X200000—>x8625605mm*x563 mm "

K Jenall 3 (sl 3503) oS0l —
l

tanBy; = Br1 = fuer X —= = 4.65x10° .. (31)

2¢q
:FCB‘#\MAML.‘SM‘ dM\E‘My‘ -
fo1 = €y X tan By = 1.49x107 .(32)
Fue 858l 4k Jaad (sl (5 simsall & cLiaa¥) 200 AW
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= 0.00714 ym  .(33)
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fc =—6.5677 um fon = —6.5677 um fo =0.000049 um
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