[lOBroBiyHiCTb
Life

nepegauvi
HacTynHy

Jl0BroBiYHICTb  KYyJ/IbKOBOi  'BMHTOBOT
BM3HAYa€ETbCA 3 HOMOrpamu (AuB.
CTOpPiHKY) abo 3a bopmyJioto:

C
Q

CTaTM4YHa BaHTaXOMiAMOMHICTb, KH;
€KBiBaJIEHTHE AMHAMiYHE HaBaHTaXeHHsA, KH.

EkBiBasieHTHE AMHAMiYHE HaBaHTaXKeHHA nepegadvi
Q BM3Ha4YaeTbCA fAK 6inblle 3HAYEeHHA 3 [BOX
€KBiBaJIEHTHMX HaBaHTaxeHp Q i Q Ha KOXHy 3
ramok
Ha nepegauvy, 3i6paHy 3 nonepeaHiM HaTArom, 3
GOKy MepLuUoi ramkM AitoTb ocboBi cuam. Q (i=1, 2,
... K), a 3 6oKy gpyroi
ramkm - ocbosi cnam Q (j=1, 2, ... k).

TpusanicTb Ail cMn y BiACOTKax [0 3arajbHOro

Yacy —t, L ,aBignosigHe im

4ncio o6epTiB rBMHTA (FaMkM). —n ,, N
Cuan q” 5,07, @7, Q7. Allogi
BiZ4NOBiAHO Ha MepLuy Ta ApPYry ramky,
064MCIOTLCA 3a (hOpMYy/IaMK:

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 q’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} » 07 =07,-Qy
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EkBiBasIeHTHE HaBaHTaXeHHA Ha nepuy raf/'ﬂ(y:

K 5
Z(q,il)3ni1til + Z(q’jz )Snjztjz
Q, = || -1

100n

cepejHs KiNibKicTb 060pOTiB NpU NOCTiMHIN

HaBaHTaXKeHHi Ta 3MiHHIM WBKAKoCTi obepTa-
-1

HHA, XB .
AHanoriyHo 3HaxoAMMO eKBiBaJIeHTHE HaBaHTaXKeHHA Q ,

Lo Ai€ HA ApYry ramky.
Cuna nonepeaHboro Hatary Q :

n

Q4 d.
MXX

d,
r

MOMEHT X0J10cTOoro xoay, Nm;
pO3paxyHKOBMM JiaMeTp nepegaui,
w MM; PpPaaiyc KyJbKM1, MM.

MepioAMyHO AOBroBiYHICTb KY/IbKOBMX FBUHTOBMX

nepejgav BM3HAYaETbCA CTEHA0BUMM
BMNPOOYBaHHAMM: [AN1A NiATBEPAKEHHA MeEToAy
pO3paxyHKy, npu nepeBipui HOBMX TEXHIYHWMX

pilleHb, Mpu 3MmiHax y 3aCTOCOBYBaHMX maTepiasiax
ab0 TEeXHOJIOTiT BUTOTOBJIEHHS.

1,410°M,

First nut equivalent load is calculated as follows:

k S
, N=0,01 > nt,+>n.t,
i1 -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.



lMpuksad po3paxyHKy 0o8208i4HOCMI
Life Calculation Example

Ha nepepauy, 3i6paHy i3 nonepeaHiM HaTaArom Axial forces Q,,=7 kN, Q,,=10 kN, Q,,=5kN, Q,,=0,3 kN
Q.= 6,7 KH, AitoTb 3 6OKy nepLuoi from the first nut side and axial forces Q,,=4 kN,
ramMku ocboBi cim Q 5, 7 KkH, Q=10 kH, Q=5 KH, Q,,=3 kN from the second nut side are acting upon
Q.= 0,3 KH, a 3 60Ky Apyroi raiku - 0CboBi ball screw with the preload of Q,=7 kN.
cun Q= 4 KH nQ =3 kH. Table shows action time of these forces per cent to
Yac Aii umx cmMn y BigcoTKax A0 3arajibHOro 4acy overall time of ball screw operation and rotation
po60oTH nepefayi Ta 4acTOTM OBGEpTaHHA IBUHTA speed of the screw.
HaBeZEeHo y Tabamui. The first nut has the main load, so its mean speed is
OcCKiflbKM OCHOBHE HaBaHTaXXEHHS Hece neplua been calculated as:

raﬁKa, TO CcepegHA 4aCToTa 06epTaHHF|:

10-40 + 20-25 +100-20 +1000-20 +500-5 + 200-5 )
n= =144 min
100
EKBiBa/leHTHe HABaHTAXKEHHSA Ha NepLly ramky: First nut equivalent load:
Q= 3\/10,663-10-40 +12,63°-20-25 + 9,43°.100-20 + 6,85%-1000-5 + 4,85°-500-5 + 5,88°-200-5 _77
100-144 ’
QiU sz; t) n, q’m q’jZ? q”jZ:
kN kN % |min"| kN kN kN
N5 nepepadi 32x5, i=3, Ky/ibKa AiaMeTpom 3 MM:
A PeA 4 A P 7 40 | 10 10,66
For ball screw 32x5, i=3, ball diameter of 3 mm: 10 25 | 20 12,63
3
17,7 5 20 | 100 | 9,43
C=17,7kN, L :( 10° = 12,16-106
7,7 0,3 5 11000 | 6,85
4 5 | 500 8,85 | 4,85
3 5 | 200 8,28 | 5,28
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Jl0BroBiuHicTb (4018 3-KOHTYpPHMX ranok), L-1006epTis
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Life (for 3-contour nuts), L-10° rotations





