[1oNroBe4vyYHoCTb
Life

J0NroBe4yHoCTb LIAPUKOBOM BMHTOBOW nNepegayn
onpefenseTca U3 HOMOrpammbl (CM. CreaytoLLyio
CTpaHuLy) nnun no chopmyne:
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cTatnyeckas rpy3onofgbEMHOCTb, KH;

9KBMBAJIEHTHAS [AMHaMMYecKas Harpyska,
KH.

JKBMBaNIEHTHAA AMHaMUYecKas Harpyska nepegayu
Q onpepensieTca Kak 6osbllee 3HAYEHNe U3 ABYX
SKBUBA/IEHTHbIX Harpy3ok Q, n Q, Ha Kaxaytl 13
raek.

Ha nepepady, cobpaHHyl0 C npeaBapuUTe/ibHbIM
HaTSAIrOM, CO CTOPOHbI MEPBON raiiku AeicTBYHOT
ocesble cubl Q, (i=1, 2, ... k), a CO CTOPOHbI BTOPOIi
ravikm —ocesble cunbl Q, (=1, 2, ... k).

MpoAo/MHKNTENBHOCTL AEACTBUS CUA B MPOLIEHTaX K
oblemy BpemeHn — t,, t,,, a COOTBETCTBYIOLLEE UM
4MCcno 060POTOB BUHTA (raiikm) — Ny, N,.

Cunbl 9’y Q'3 970, Q75 AelcTBylOWMe
COOTBETCTBEHHO Ha TMEPBY W BTOPYl raiiky,
BbIYMC/IAOTCA N0 hopMy/iam:

Ball screw life is determined by the nomorgamme
(see next page) or calculated as follows:

-10°
C static carrying capacity, kN;
Q equivalent dynamic load, kN.

Ball screw equivalent dynamic load Q is greatest
value of two equivalent loads Q, and Q, for each nut.

Axial forces Qil (i=1, 2, ... k) from the first nut side
and Qj2 (j=1, 2, ... k) from the second nut side are
acting upon preloaded ball screws.

Action duration for these forces is indicated til and
tj2. Nut (screw) turn quantity for these forces is
indicated nil and nj2.

Forces, acting for the first nut are indicated q’il
and qg’j2; forces, acting for the second nut are
indicated q”il and q”j2. They are calculated as
follows:
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Q= Qnom[l"‘ 487'1} » 97 =07,-Qy

q’jz = Qnom(l—'_

OKBUBA/IEHTHAS HArpy3Ka Ha NepBYIO raiky:
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n cpeaHee 4yucno o60poTOB MpU MOCTOSHHOMN
Harpyske u nepeMeHHOW CKOopocTu Bpa-
LWEHUSA, MUH ™.
AHaNIOrMYHO HaXoAMM 3KBUBASIEHTHYIO Harpysky Q,,
[OEeCTBYIOLLYHO Ha BTOPOH raliky.
CwunanpepgsaputesnibHOro Hatsara Q,:
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MOMEHT X0/10CcTOoro xoga, Nm;
pacuéTHbI guameTp nepegayn, Mm;
w pagunyc wapuka, Mm.

MepruoanyYeckn [0/NTOBEYHOCTb LIAPUKOBBIX
BUHTOBbIX Mepefay onpefensieTcss CTeHA0BbIMU
UCMbITAHUSIMU: A1 NOATBEPXKAEeHUsI MeTofa pac-
uéTa, NPV NPOBEPKE HOBbIX TEXHUUYECKMX PELIEHNA,
NpU N3MEHEHNAX B NPUMEHSIEMbIX MaTepuanax Mo
TEXHOJIOr Y U3rOTOB/EHNS.

1,410°M,
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First nut equivalent load is calculated as follows:

k S
, N=0,01> nt,+>n.t,
i-1 -1

n mean rotation rapidity by the constant load

and variable swivel speed, rpm.

The equivalent load Q, for the second nut is
calculated by analogy.

Preload force Q, is calculated as follows:

r
w.10°

M,  dragtorque, Nm;

d, rated ball screw diameter, mm;

r, ball radius, mm.

Life of ball screws is determined periodically by
stand tests to confirm calculation method, check
new technical decisions or by change of material or
technology used.



[lpmep pacyeTa A0/IT0BEeYHOCTU
Life Calculation Example

Ha nepepgadvy, co6paHHyt0 C npegBapuTeNbHbIM
HaTsirom Q,=6,7 KH, AelcTBYHT CO CTOPOHbI NEPBOA
raku ocesble cunbl Q,,=7 kH, Q,,=10 kH, Q,,=5 kH,
Q.,=0,3 KH, a co cTopoHblI BTOPO/4 raiku — oceBble
cnnbl Q,,=4 KH 1 Q,,=3 KH.

Bpems pelictBus aTMX cui B NMpoleHTax K obliemy

BpemMeHn paboTbl Nepesayn 1 YacToTbl BpalleHus
BUHTa NpUBEAEHbI B TabnLe.

Tak KaK OCHOBHY0 Harpy3Ky Hec&T nepas ralika, To
CpefHAs yacToTa BpalleHus:

. 10-40 + 20-25 +100-20 +1000-20 + 500-5 + 200-5

Axial forces Q,,=7 kN, Q,,=10 kN, Q,,=5 kN, Q,,=0,3 kN
from the first nut side and axial forces Q,,=4 kN,
Q,,=3 kN from the second nut side are acting upon
ball screw with the preload of Q,=7 kN.

Table shows action time of these forces per cent to
overall time of ball screw operation and rotation
speed of the screw.

The first nut has the main load, so its mean speed is
been calculated as:

=144 min™

100

OKBUBA/IEHTHAS HArpy3Ka Ha NepByIo raiky:

First nut equivalent load:

=77

Q= 3\/10,663-10-40 +12,63°:20-25 + 9,43°-100-20 + 6,85°-1000-5 + 4,85°-500°5 + 5,88°-2005
100144
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JloNroBeyHoCTb (419 3-KOHTYPHbIX raek), L-10° o6opoTos

QiU QjZ) t) n) q’i1! q’jZ? q”jZ!
kN kN % |min"| kN kN kN
nsanepegaun 32x5, i=3, Wapuk AnaMeTpom 3 MM:
A PEA PUKA P 7 40 | 10 |10,66
For ball screw 32x5, i=3, ball diameter of 3 mm: 10 25 | 20 [12,63
17,7Y . ] 5 20 | 100 | 9,43
C=17,7kN, L= 10° =12,1610
7,7 0,3 5 11000 | 6,85
4 5 | 500 8,85 | 4,85
3 5 | 200 8,28 | 5,28
g T 160
< © 149 =
%2 120 Q KB kN —— ™
)
T 5100 SN ~—
T3 ~ ™~
% = " - T~ T~
E ._.‘:J} 70 T . ~.
o 6 \\\Q\\ T T~
~ T~ ~— I~
% @ \Q §\\si§\ \:\\\ \125x20
™~ T~
< m \QQ\\§§$§\ T
7 ™ N . ~
30 T~ § §§t\ S~
[ S S e
" N NSRS NRS N -
18 iy ~ T
16 T~ ~ T
14 N I SN SN -
12 T T~ \\\:t\§§%lgo
R T T 0
10 — R
s Q \§ \\ 25x10
T PO Tt T T e T
6 | \:\\\ ~
5 I~ 16x2.5 | \§t§\ \\\
\\4 \\\E\ ™~ 40%6
4 = I IRASNSSSN \54};5
™~
~ \\\EWXS
— | g

50 60 70 80 90100 120 140 160

Life (for 3-contour nuts), L-10° rotations



