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Po3paxyHOK HE 3pIBHOBOXEHO YTPUMYBAHUX JeTaleh
3aXBAaTHUMH IIPUCTPOSIMU POOOTIB

BukoHaHO OOIpYHTYBaHHSI PO3paxyHKY CHIJI 3aTHCKY B 3aXBaTHOMY IPHCTPOi poOOTa Npu yTpUMaHHI
Jietaieil 31 3MileHNM [EHTpoM Mac. BuseneHo ¢opmMyiu u1st po3paxyHKy AaHUX CHII. BCTaHOBJIEHO 3aJI€)KHOCTI
MK OCHOBHMMH KOHCTPYKTHBHHMH XapaKTEPUCTHKAMH 3aXBaTHOTO MPUCTPOIO TA CUIIAMH 3aTHCKY.
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Pacuer HeypaBHOBEILIEHHO YAepP:KUBAEMbIX JeTajleil cXBaTaMu poO0TOB

BrmonaeHo 000CHOBaHHME pacdera CHII 3a)KMMa B 3aXBaTHOM YCTPOHCTBE poOOTa TPH COACPKaHUH
JieTasieil co CMENICHHBIM IIEHTPOM TSDKECTH. BbIBeneHbl (GopMyIbl Ui pacueTa JaHHBIX CHII. Y CTAaHOBIICHBI
3aBUCUMOCTU MEXAY OCHOBHBIMU KOHCTPYKTUBHBIMH XapaKTECPUCTHUKAMH 3aXBaTHOT'O yCTpOfICTBa n CHJIaMH
3aXKHuMa.
3aXBaTHBIE YCTPOIiCTBA, CHJIbI 32:KUMA, MPOMBILIJIEHHBIH Po6oT

IloctanoBka mpoOJeMu. 3axBaTHI TPUCTPOI € OAHUM 13  BIJANOBIJAITBHHUX
BUKOHABYMM (pOoOOYHMM) OpPraHOM MPOMHUCIOBHX POOOTIB. ['0OJIOBHOIO X OCOOJHMBICTIO € Te,
10 BOHU MPEACTaBISAIOTh COOO0I0 KIHIIEBY YAaCTHHY MPOCTOPOBO HE3aMKHEHOI PYKH po0oTa,
sKa TIOBUHHA 3IHCHIOBATH BUCOKOIIBH/KICHI 3BOPOTHO-TIOCTyMaNbHI (00epTOBi) pyxu 3
HEoOXiTHOIO TOoYHicTIO. [IpH 1IbOMyY 3aXBaT MOBUHEH HAJIMHO YTPUMYBATH TPAHCIOPTOBaHI
JeTaj]i Marouu MiHIMalbHy CBOIO Macy. Bce 1e MOXJHMBe NpH BHUKOHAHHI TOYHHX IX
pO3paxyHKiB.

AHa3 oCTaHHIX docailkeHb i myOjikamiii. B 3Ha4HIN KiTBKOCTI BUKOHYBaHUX
poboTOM omeparliii 3axBaTy MNPUXOIUTHCS YTPUMYBAaTH HE 3PIBHOBAKEHO 3aTHUCHYTI HUM
nerani. Ile Moxke MaTH Micle, SIK IIPU MMOYATKOBOMY X 3aXOIUICHHI, TaK 1 B MpOIECi LUKITY
(byHKIIIOHYBaHHS po0OTa 3 JACTAIUII0 KOJIM BIH YCTAHOBJIIOE 1i Ha BepcTaT Ji€¢ BOHA
00po0IIoEThCS 1 OTpUMYyE 1HIITY hopMy Ta po3mipu. Bei 1i 0co0nMBOCTI TPU3BOAATH 10 3MiHU
CHJIOBOTO HABAHTA)KCHHS Ha 3aXBAaTHUM MPHUCTPIH, a, BIAMOBITHO, O 3MIHM Mpare3gaTHOL
HOT0 SKOCTI.

[lepmiuM KpOKOM y TOCHIPKEHHI IIUX MUTaHb € BUZHAYEHHS] HEOOXITHUX CUJI 3aTHUCKY
yTpUMyBaHUX JeTtaneid. Jlis 1mporo 3 ypaxyBaHHSM BCIX BHXIJHUX YMOB CKIAJa€eMO
po3paxyHKoBy cxemy (puc. 1), me JeTanb 3aTHCHyTa 3aXBaTOM IPHU HECHMETpUYHOMY (HE
3piBHOBa)K€HOMY) ii po3MilieHHi. B paHie BUKOHaHUX JOCHiIKeHHsX [1] BcTaHOBIEHO, 110
IpY BU3HAYCHHI CHJI 3aTHCKY JIETaJIeH, 10 TAKMM PO3PaXyHKOBHM CXeMaM, MOKE MaTH MicCIIe
yMOBa /i€ KUIBKICTh CKJIQJICHUX PIBHSAHb PIBHOBaru yTpUMYyBaHOI JeTall MEHIIE KUJIbKOCTI
HEBIJIOMUX CHJI 3aTHCKy. ToMy Ui BHpIIIEHHS ITOCTABJICHOTO 3aBJIaHHs IpHiiMaiach
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J0JJaTKOBAa yMOBa KOJIM BHU3HAYAIOThCS MIHIMAJIBHO HEOOXiJHI CHJIM 3aTHCKY, SIKI IMOTIM
301IBIIYIOTECA Ha MOTPiOHUIM KoedimieHT 3amacy. Taky »* yMOBY mpuiiMaeMo 1 B JaHUX
pO3paxyHKax.

IToctanoBka 3aBaaHHs. TakuM 4YMHOM, METOK JAHUX JAOCIIDKEHb € pPOo3poOKa
METOAMKH BH3HAYEHHSI CUJI 3aTHCKY IIPU YTPUMaHHI pOOOTOM JieTalel 31 3MIIeHUM EHTPOM
Mac, 3 ypaxyBaHHSM KOHCTPYKTUBHHX OCOOJMBOCTEH 3aXBaTHOI'O IPUCTPOID, YMOB 3aTHCKY
Ta BUKOHYBAHUX PYXiB IPOMHUCIOBUM POOOTOM.

Bukiaa ocHoBHOro marepiany. BinmoBinHO 10 HaBeIeHOT CXEMH Ha 3aTHUCHYTY
JIeTajdb BEPTHKAIBLHO PO3MILIEHUM 3aXBAaTHUM MPUCTPOEM JIIOTh €KCHEHTPUYHO MPHUKIIAICHI
cuna Baru getani G i cwna imepmii / 3 mwiedem h. Takum 4HMHOM, Ha 3aXBaTHHH TPUCTPIH
OKpiM 30BHImHIX cuia G Ta [ i€ MOMEHT BiJf LIUX CWJI, sKI MOBHUHHI 3pPIBHOBA)KYBAaTUCh
CHJIaMU 3aTUCKY.

CrioyaTKy BH3HAYa€MO 3arajbHUN PO3MOALT HEOOXITHUX CHII 3aTHCKY MIK OKPEMUMH
JaCTHHAMHM 3aTHCKHUX TIPU3M, TaK SK YMOBOIO PIBHOBArd 3aTUCHYTOI JIETaJll € CHUII 3aTUCKY,
SIKI PO3MIIILYIOTHCS 10 MPOTHIICKHUM (KpaliHIM) TUIONIMHAM 3aTHCKHUX TIPU3M.

BiamoginHo 10 HaBeaeHOi cxemu (puc. 1, a) piBHSAHHS piBHOBAru OyIyTh:

DM, =(G+1)h-R,zb=0, (1)
3BIIKH
Ry, =(G+1 )g @)
npu h=0; R,; =0
> Mg =(G+1)(h+b)-Rzb=0, (3)
3BIIKU
Ra = (G+1) 12 (4)

npu h=0; R; =G+

JIist BU3HAYCHHsSI KOHKPETHOTO PO3IOALTY CHJI IO OKPEMHX TOYKax 3aTHUCKy nerani (cuiu —
P1; Py; P3; Py) pO3riIsTHEMO CXeMY TIPEJICTaBIICHY Ha pHc. 1, 0.

Y

a — BuJI cuepeny; 0 — BUI 300Ky

Pucynoxk 1 — Po3paxyHkoBa cxema Uil BEpTHKAIBHO HABAHTAXKEHOTO 3aXBATHOTO TIPHCTPOIO
Lrcepeno: pospobeno asmopamu

B nmaniif cxemi HIKHI CKJIAZ0BI CHII 3aTHUCKY (JT1iBa YacTHHA 3aTUCKHHUX Npu3M) Pp Ta
P3 hbopMy10Th CBOIMH BepTHUKATIBLHUMHU MPOSKIIISIMU cuily Rig!
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(24 . (24 .
RiB:PlcosE+Fls|nE+P3cosE+F3smE, (5)

ne F 1 F, —cunum Tepts B Toukax KOHTaKTy 3aTUCKHHX MPHU3M 3 ICTAJLIIO.
Flszl;FSZfPB’ (6)
ne f —xoedimieHT Teprs.

Tak sik cxema cMMeTprUYHa BiTHOCHO BepTUKaIbHOI Bici To P, =P, = P, a BianosigHo:

F=FR=F=1P. (7)
[lincraBisitoun y BUXiJHE PIBHSAHHS OTPUMAEMO:
a . a .
R = P{cosEJr f smzj+ P3£cosz+ f sm;j . (8)

BpaxoByroun Te, 10 HaBeAEHAa pPO3PaXyHKOBA CXE€Ma CHMETPUYHA BIJHOCHO
BEPTUKAIILHOI BiCi, TO

p=P-—— ©)

a .«

2(cos+ f sin J

2 2

a0o IMiICTaBIIAIOYH paHillle BU3HAYCHY BEMUMHY CHIIM R1g OTprMaeMo:
P=P,=(G+1) h+b .
2b| cos % + fsin <
2 2

[Toxi6HO BepxHi CKJIaMOBI cril 3aTHCKY (MpaBa YacTHHA 3aTUCKHUX Mpu3M) Pp Ta Py
(bOopMYIOTh BEPTUKAILHUMU CKIQI0BUMU CHITY Rog!

a . a a .o
R.=P cos—+F sin—+P,cos—+F,sin— . 11
2B 2 2 2 2 4 2 4 2 ( )

(10)

[ToBTOpIOIOUM MEPETBOPEHHS SIK Y ONEPETHHOMY BapiaHTi KIHIIEBO OTPHUMAEMO:

h
P,=P,=(G+1) - —
Zb(cos —+ fsin j
2 2

I3 orpumanux dopmyn BHIHO, 10 cuiau P; Ta P3 Ouneimi 3a cuiu P, Ta Py 1 9uM
OinpIIe TUIeue, TUM OLIbINa Pi3HULS MiX cuiamMu R; Ta Rp. JleranpbHO BIIMB MmapaMeTpiB
3aTHCKHOI CXeMU Ha BEJIMYHMHY CUII 3aTUCKY (P;) mpeacraBieHo Ha rpadikax (puc. 2).

[3 oTpuMmaHuX 3aleKHOCTEH BHAHO, MmO 30uTbimeHHs Itwieda (h) mpuKIagaHHS
30BHIHIX cul G 1 / IpU3BOAUTH 10 JIHIMHOTO IHTEHCUBHOTO 3POCTaHHS HEOOXIAHUX CHII
3aTUCKY, Ta IMOSBU 3TUHAIOYOTO MOMEHTY, SIKMH JI0aTKOBO HABAHTaXy€ KOHCTPYKIIIIO
3aXBaTHOTO MPUCTPOIO. [Ipu 1IbOMY BaKJIMBO BPaxOBYBATH, IO «JAJIbHI» CHIIU 3aTUCKY Pj 1
P3; maroTe Oinbliie 1iede iX MpUKIagaHHS 10 BaXKEJIB 3aXBAaTHOTO IMPHUCTPOIO, a TOMY IIe
TaKOK MOTPIOHO BPaxOBYBaTH Ha 3arajbHE HABAHTA)KEHHS 3aXBATHOT'O IPUCTPOIO.

He 3piBHOBa)XK€HICTh 3aTUCKHOI CHCTEMH Ma€ MICII€ TaKOXK TOJI1 KOJIM 30BHIIIHI CHJIH
G i [ npuknazgeHi B Mmexax mupuHU (D) 3aTHCKHHMX T'yOOK TPHUCTPOIO aje He 1O HOro
cepenuHi. /s naHOro BUMNAAKY 30BHIIIHI CHJIM PO3MINIYIOTbCS MK ToukamMu A 1 O.
Bignosigno maxcumaneai cumm Ry i Ry 6yayrs mpu h=0, Benmnuuna sxux npu miit ymosi
HaBe/leHa BUILE, a MPH 3MEHIICHHI Ijeya A0 ToYkd «O» CuiIM peakiiil Takox OyIyTb
3MEHIITYBaTH MEPEXO/ST9M B 3pIBHOBAKEHUH 3aTHCK JeTali.

(12)
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P.H P, H
300 300
el P&
200 /// 200 7
// //
"'/ /”/’ e - =
3 . = o aall IS
e /’_:__/""_/ ____.--“" ——

100 z==1 = o[~ e = e ]
d_,,_.;-';';"_’/‘_ ..—”-.-_J—— e _——'_'_'_,_/"'_/_
R =T B

— i T
0 h/b 0 a, zpad
1 2 3 90 100 110 120 130 140 150
a 0

a — 3aJIOKHOCTI CUJI 3aTHCKY BiJI [Uieua npukiagants 30BHimHIX cut (1 — P1lra P3 mpu h = 10..30, b=10, G=20,
1=20, ¢=0, f=0.1, 0. =120; 2 - P2 ta P4: h = 10..30, b=10, G=20, 1=20, ¢=0, f=0.1, 0. =120; 3-P1ta P3: h =
10..30, b=10, G=20, 1=20, =0, f=0.1, a =150; 4 - P2 ta P4: h = 10..30, b=10, G=20, 1=20, ¢=0, f=0.1, a =150);
6 — 3aJIeKHOCTI CHJT 3aTUCKY Bif KyTa 3aTuckaux mpusM (1 — P1 ta P3 mpu a = 90..150, G=20, 1=20, ¢=0, f=0.1,
b=10, h=10; 2 — P2 ta P4 mpu o = 90..150, G=20, 1=20, ¢=0, f=0.1, b=10, h=10;

3 —P1 ta P3 mpu a = 90..150, G=20, 1=20, ¢=0, f=0.1, b=10, h=30; 4 — P2 ta P4 npu a. = 90..150, G=20, 1=20,
¢=0, f=0.1, b=10, h=30)

PucyHok 2 — 3a7e)KHOCTI CHJT 3aTUCKY Bij 1uieva npukiananss (h/b) soBHimHIx cun

Ta KyTa (0) 3aTHCKHUX TPH3M
Dicepeno: pospobaeno asmopamu

PosrnssHyTHIT pO3paxyHOK BHKOHAHO JJisi YMOBU 3aTHUCKY 3aXBaTHHM IPUCTPOEM
JeTajal HOMIHAJIBHOTO JlaMeTpa KOJIHM BEPIIMHHM 3aTHCKHUX MPU3M CITIIBIAJAI0Th 3 BICCIO
cumetpii — X. Ile € mooIMHOKUM TIPUKIIAIOM YTPUMAaHHS 3aXBaTOM JIeTaleil TOMY, III0 BOHU €
YHIBEpCAaTbHUMHU TPHUCTPOSIMU SIKI TepeadavaroTh poOOTYy 3 PI3HUMU PO3MipamMu JeTajeu.
OnuH 13 TaKUX MPUKIIAJIB MPEJCTaBICHO HA PUC.3.

h b
A
R,
: A B
G Y 0 Ry ¥
y
Ly
a 0
A
RH"
A
Iy Pucynox 3 — Po3paxyHkoBa cxema i1l KOMOiHOBaHO
HAaBaHTaKCHOTO 3aXBAaTHOTO PHCTPOIO
Y Lowcepeno: pospobaeno agmopamu
B
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JlonaTkoBOIO OCOOIMBICTIO PO3paxXyHKY 3a3HAYEHHX MPUCTPOIB € BpaxyBaHHS TOTO
dakty, mo poOOT 3AiiiCHIOE Pi3HI MTPOCTOPOBI MEPEMIIICHHS JeTali 13 3HAYHUMH
NPUCKOPEHHSIMH, @ TOMY B PO3PaxXyHKOBIH CXeMi IMOKa3aHO Pi3HUI HANpPSMOK Jii CHIIM Baru
neraini i cunu ii iHepuii. TakuM 9YMHOM, B PO3PaxXyHKOBY CXEMY JOAATKOBO BKIIOYECHO. [ -
KyT HampsIMKy CHJIM 1HEepUii, ¢ - KyT PO3MIIIEHHS BEpIIMH MPU3M 3aJIEKHO B AlaMerpa
yTPUMYBaHOI JIeTai.

Busnauenns 3arampbHux cuil R; Ta Ry BHUKOHYeTbCS MOAIOHO /0 BHIIEHABEICHOTO
npukiany. [lepiioro BiAMIHHICTIO € Te, 1m0 30BHIIIHI cuiau G Ta | 0Tk B pi3HUX TUIONTUHAX.
ToMy cioyaTtKy BH3Ha4aeMo 3araibHi cuinu Ry Ta Ry B 1IuX muionmHax.

Tak y BepTuKanbHii mionuHi (puc. 3, a) piBHAHHS PiBHOBAru Oy 1yTh:

> M, =(G+lcosp)h-R,;b=0, (13)
3BIIKH
R,s = (G + 1 cos ,B)E , (14)
> M, =(G+IcosB)h+b)-Rzb=0. (15)
Toni
R,; = (G +1cos ﬂ)% . (16)
[Toni6HO BM3HAYAEMO 3arajibHi CHIIA B TOPU3OHTAIBHIN TUIOIINHI:
> M, =lsing-h—-R,b=0, (17)
3BIIKHA
R, = Isin ﬁ% : (18)
> Mg =lsing(h+b)-R,b=0. (19)
Toni
R, =1sin ﬂ% . (20)

[licnga uporo mepexoAMMO A0 PO3MOJALTY BU3HAYCHHMX CHJI MK OKPEMUMH CHIIAMH
3aTucky — Pj;. JIng 1bOro CKJIaJaeMoO PIBHSHHS PIBHOBAarM yTPUMYBAHOI J€Talll B PI3HUX
momuHax. [y BepTUKaIbHOI INIOMIMHY TaKe PiBHSHHS Mae BU (puc. 3, a, B):

Rs =Ps cos(%+ go] + Fg sin (%+ goj + Py cos(%+ gz)j + F,g sin (%+ (pj . (21)
BpaxoByoun cUMETpHUYHICTh CXEMH OTPUMAEMO:
Re =P = Rig ; (22)
2| cos a+gp)+ f sin g+go
2 2
abo
h+b

Py =P, =(G+1cosp) (23)

ol o]

BinnoBigHo Bu3HaUaeMo cuiu Ryg, e B MiICYMKY OTPHUMA€EMO:
R,z = Pyg cos(% - goj +F,p sin(% - goj + P cos(% - (pj +Fy5 sin(% - goj . (24)

[Ticns moaiOHUX epeTBOPEHb
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h

ol ool

Po3noin cuin B TOpu30HTANBHINA TUIOMIMHI PO3TIIAIAEMO B TIH YK€ MOCTII0BHOCTI. Taki
piBHsSHHS MaroTh Bu (puc. 3, 0, B):

RlF:P3FSin(%+(pj+ PMsin(%—goj : (26)
Tak sik cuam TepTs B JaHOMY HAIPSMKY BIACYTHI, TO:
. h+b . ([«

I smﬂb—PMsm(z—goj

b

JIi1st BUpILICHHS! [IbOTO PIBHSHHS MPHIMAEMO JOAATKOBY YMOBY [6], 110 BepTuKambHi
CKIamoBi cui Psr Ta Psr MK cO0OI0 3pIBHOBaXEHI 4epe3 3aTHCHYTY JeTallb, a TOMY B
HiJICYMKY OTPHMYEMO:

P =P, =(G+1cosp) (25)

Rsr =

(27)

(h+b)cos(g—(p)

R, =1sin 28
- g bsine <9
(h +b)cos(02(+(pj
R,  =1sin . 29
o d bsina (29)
[TomiOHO BU3HAYAEMO PO3ITOILT CHITH Por:
szzarsin(%+(pj+ szsin(%—goj, (30)
. h
e B, =1Isin ﬂE' (31)
3piBHOBAXKEHICTh CHJI y BEPTHKAIbHOMY HaNpsIMKy P,,, = P,,, 0OTpuMaemo
P cos(%+¢j: P cos(%—goj, (32)
TOIl
a a
cos(2 - (/)j cos(2 + (/))
PlB:PZBCOST; PZB:PlBCOST' (33)
27 2 7
[TigcraBisiroun y mornepeHe piBHSIHHS OTPUMAEMO B KIHIIEBOMY BH/I:
a a
hcos(z—goj hcos[2+(pj
R, =lsinf————=; B, =lsinf—————=. (34)

bsina bsina
Po3paxyBaBuim CckiazoBl CHJI 3aTUCKy B pI3HUX IUIOIIMHAX HEPEXOJUMO 10
BU3HAUYCHHA 'l'X Cy'MapHI/IX BEJIIMYUH.

hib hcos(ozl—(p]
R =Py +R, =(G+1c0s ) - s e

2'b(cos(g+gp)+fsin(j+gpn bsina
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hcos g_(p
h : 2
P, =Py + P, =(G+1cos j) +|Smﬂw;(36)
2-b(cos(a—(p]+fsin(a—gon
2 2
hh (h+b)cos(g—¢j
P, =P, +P, =(G+lcosp) +1sin B . ; (37)
a . ([« bsina
2.b(co5(+¢j+fsm(+(pn
2 2
A (h+b)cos[g+¢)
P, =Py + P, =(G+1cos ) +sin f—— - (38)
2~b(COS(a—¢)j+fsin(a—(ojj sina
2 2
ITpu ymogi xomu kytu ¢ =0, =0 cuim 3aTHCKY OyayTh:
P=(G+1) h+b P, =(G+1) h : (39)
2-b(cosa+fsinaj 2-b(cosa+ fsinaj
2 2 2 2
P=(G+1) h+b P,=(G+1) h (40)

2:b cosg+fsing 2-b[cosa+fsina
2 2 2 2

ToOTo X 3HaYEHHS JOPIBHIOOTH CHJIAM s MONEpPEeIHbOro BapiaHty (puc. 1), mio
MiATBEP/XKY€E TPABWIBHICTh IX BHU3HA4YeHHSA. B y3araibHEHOMY BHJI BIUIMB HapaMeTpiB
po3paxyHKoBoi cxemu (puc. 3) momiOHUi 10 BapiaHTy — puc. 1, a BIUIMB KyTa () Ha CHJIH
3aTHCKY HaBe/IEHO Ha puc. 4.

P, H

2000 T

=10 -3 -6 -4 -2 olo ; ' 8 10

¢, 2pad o, 2pad

T
=
=2

a 0
a — 3aJIEKHOCTI CHJT 3aTHCKY BiJl KyTa 3MIIEHHS 3aTHCKHUX TIPHU3M HIpkue Bici getanmi (1 — P1, 2 - P2, 3 - P3,
4 — P4 ipm ¢ = -10...0, =30, b=10, G=20, 1=20, h=20, f=0.1, a =120);
6 — 3aJIeXKHOCTI CHJT 3aTHUCKY Bifl KyTa 3MINCHHS 3aTHCKHUX Mpu3M Buie Bici gerani (1 — P1, 2 - P2, 3 - P3,
4 — P4 mpu ¢ = 0...+10, f=30, b=10, G=20, 1=20, h=20, f=0.1, a. =120)

Pucynok 4 — 3ajie;KHOCTI CHJI 3aTUCKY BiJl KyTa 3MIIIEHHS 3aTUCKHHUX MTPU3M ()
Jicepeno: pospobreno asmopamu
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BucHoBku. B pe3ynbrari JOCHIIDKEHHS CHJI 3aTHCKY B 3aXBaTHOMY HPUCTPOi MpHU
yTpUMaHHi JAeTalli 31 3MIIEHUM IIEHTPOM Mac OTPUMAHO TaKi pe3yIbTaTH.

1. BuxonHaHi [JOCHIUKEHHS JO3BOJSIOTH TOYHO BW3HAYATH  JIIOYl  CHJIOBI
HAaBAaHTA)KCHHS HA 3aXBAaTHUU MPHUCTPIA Ta OOrpyHTOBAHO BHU3HAYATH HOTO0 KOHCTPYKTHBHI
napameTpH.

2. BUKOpHCTaHHS TaKkOTO BapiaHTy HE 3PIBHOBAKEHOTO 3aTHUCKY JeTalled MOKIUBUN
Opy HEe 3HAYHOMY 3MIILIEHHI HEHTPY MPUKIIAJaHHS 30BHIIIHIX CHJ BiJIHOCHO Bici cuMeTpii
3aXBAaTHOT'O MPUCTPOIO Ta JIOCTATHIN MKOPCTKOCTI HOTO KOHCTPYKITIT 1 MAKCUMAJTLHO MO>KJTUBIM
HIMPHHI 3aTUCKHUX BaXKENTiB.

3. IIpn HasiBHOCTI 3HAYHHUX HE 3PIBHOBKECHUX HABAHTA)XKCHb Ha 3aXBaTHUH MPHUCTPIH,
MoOXe OyTH JOLIJIbHMM 3aMiHa 3axBaTa 3 OJHOIO MapoOI0 3aTUCKHUX BAXKENIB Ha 3axBaT 3
JIBOMa IMapaMH 3aTHCKHUX Ba)KEJIB, /1€ CUJIOBE iX HABAHTAXCHHS BU3HAYAETHCS 3a TAKHUMH K
dopmynaMu, ane KOHCTPYKI[S PH LIbOMY MOXke OyTH OLIbII 3KOPCTKOIO.
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The substantiation of the calculation of the clamping forces in the gripping device of the robot with the
maintenance of parts with an offset center of gravity. The formulas for calculating these forces are derived.
Dependencies between the main design characteristics of the gripping device and the clamping forces are
established.

Grippers are one of the responsible executive bodies of industrial robots. Their main feature is that they
represent a finite part of the spatially unlocked hand of the robot, which must perform high-speed reciprocating
(rotating) movements with the required accuracy. In this case, the grip must reliably hold the transported parts
with a minimum of their mass. All this is possible when performing their exact calculations. In a large number of
robots of capture operations, it is necessary to keep parts that are not evenly squeezed into it. This may take
place, both during initial capture and during the cycle of the operation of work with the detail when it sets it on a
machine where it is processed and gets a different shape and size. All these features lead to a change in the
power load on the gripper, and, accordingly, to change the working capacity of its quality.

The first step in the study of these issues is to determine the required clamping forces of the retained
parts. To do this, taking into account all baseline conditions, we compile a calculation scheme, where the detail
is clamped with the capture with an asymmetric (not balanced) its placement. In earlier studies, it was found that
in determining the forces of clamping of parts, according to such calculation schemes, there may be a condition
where the number of complicated equations of equilibrium of the held part is less than the number of unknown
clamping forces. Therefore, an additional condition was adopted for solving the task, when the minimum
required clamping forces were determined, which then increased to the required stock factor. The same condition
we accept in these calculations.
gripping devices, clamping forces, industrial robot
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