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Investigation of the Effect of Slag Trap Design on Slag Delay Efficiency in the

SolidWorks Flow Simulation Parametric Modeling Environment

The most common technology for the manufacture of metal parts and work pieces is casting. High-tech
branches of mechanical engineering require the production of high-quality castings of complex configuration
from modern alloys with a given chemical composition and mechanical properties.

The analysis of the causes of slag inclusions and ways to prevent them showed that in addition to
technological means related to quality preparation of metal before pouring, a significant role is played by quiet
continuous pouring of metal and properly designed foundry system, including slag trap. However, the use of the
most common foundry systems (braking, throttle, with centrifugal slag traps, rain, siphon) to increase the
efficiency of slag retention is associated with increased metal consumption, and as a consequence, leads to an
increase in the cost of casting. Conducting experimental research by varying the design of the slag trap leads to
an increase in the number of field experiments, given their complexity, limited by great difficulties. On the other
hand, computer flow modeling allows to study the influence of slag trap design on the flow rate of the melt at the
design stage and significantly reduce the cost of introduction of new castings. In order to reliably capture slag
and reduce the speed of movement of the melt in the foundries, which provides a smooth filling of the form with
an alloy, but without additional costs of metal, the original design of the ribbed slag catcher is proposed. The
results of parametric modeling of the melt flow in the channel of the ribbed slag trap showed a decrease in the
flow rate along the cross-sectional height of the slag trap compared to traditional by 0.028 m / s or 14.5%. This
allowed to reduce the length of the slag trap to the first feeder. The expected metal savings are 0.26%. The form
made using a 3D model of the slag trap showed satisfactory molding ability.

But the obtained research results are of a recommendatory nature and require practical verification in
the production environment. In addition, by varying parameters such as the height of the ribs, the distance
between them, the angle of inclination, we can obtain similar results for different castings of different alloys.
Given all this, there is a need for further study of the impact of the design of the slag trap on the efficiency of
slag retention.
slag trap, slag inclusion, flow rate, gating system, 3D-model, metal consumption, sand-clay mixture,
mouldability
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JlocnimkeHHss KyToBUX nepeMinieHb miatdopmu MIIC
13 pLKYYUM IHCTPYMEHTOM

B craTTi BUKOHAHO aHANITUYHUHN PO3PaXyHOK BEITMUMHH IIEPEMIIIICHHS] BUKOHABYOT'O OPTaHy BepcTaTa 3
MexaHi3MoM mapaiensHoi cTpykrypu (MIIC) mo miHisM B momepeyHOMY HampsIMKy Iif KyToM. JlocmimkeHo
BIUTMB KOHCTPYKTUBHUX napamerpiB MIIC Ha 3HaYCHHS [TUX IepeMillleHb BHKOHABYOTO OpTraHy.
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HccnenoBanue yriaosbix nepememenuii miargopmsl MIIC ¢ peskymium HHCTPYMEHTOM
B cratbe BBINONMHEH aHAJUTHUYECKHI pacdeT BCIMYUHBI NEPEMCIICHUSA HCHOJHUTECIBHOIO OpraHa

CTaHKa C MEXaHW3MOM NapauresibHOH cTpyKTypbl (MIIC), o NMHUSAM B MONEPEYHOM HAIPaBJICHUHU O YTIIOM.

I/ICCJ'ICILOBaHO BIIMSHUC KOHCTPYKTUBHBIX napamMeTpoB MIIC Ha 3HA4YCHUC ITUX nepeMemeHI/Iﬁ

UCTIOJTHUTENILHOTO OpraHa.
MeXaHU3M NapajiesbHON CTPYKTYPbl, CTAHOK, FeKCANo/

IlocTanoBka mpooGaemu. JIjisi BUTOTOBJEHHS JeTajedl CkiIagHuX (OpM BUHHUKAE
HEOOXIJIHICTh MEPEeMILICHHS pi3albHUX IHCTPYMEHTIB MO JiHIl HiJ BU3HaYeHUM KyToM. Jlis
[OTO BHUKOPHUCTOBYIOTHCS BEpCTaTH, OOJaHAHI MeEXaHI3MaMHU MapayieJbHOI CTPYKTYpH.
Jlume  JOCHIKEHHS PYXOMHX MOXIMBOCTEH I[IMX MEXaHI3MIB Ja€  MOKJIHUBICTh
BIIPOBA)KYBATHU iX Y BUPOOHUIITBO.

AHaji3 ocTaHHiX JgocdimxkeHb i myOaikamiii. OcrtaHHi  gecaTupivds B
MammHOOYIyBaHHI ~ XapaKTEPU3YIOThCS  IIMPOKUM  BIPOBADKCHHSIM  MEXaHI3MIB 3
napajieabHOI0 KIHEMaTHKOIO, 1 Ha JaHUH Yac iCHy€ BeJIMKa PI3HOMAHITHICTb TaKUX CTPYKTYD.
He3Bakatouu Ha Te, 110 iX BUBYCHHIO MPUCBAYYETHCS BETUKA KUIBKICTh IOCIIIKEHb, K Y HAC
[1, 2, 3], Tak i 3a kopaoHOM [4, 8, 9], Ta Bce K BHBUEHHS TaKHX CTPYKTYp Ma€ TOCTATHIO
aKTyaJbHICTb.

IHocTtanoBka 3aBaanus. Bucokopyxomi Bepctatu 3 MIIC 103BONIAIOTE BUKOHYBAaTH
00poOKy CKJIaJHUX JeTalei, 10 BUMarae OOIPYHTOBAHOTO BHM3HAUYEHHS KOHCTPYKTHBHUX
napaMeTpiB 3 METOI0 MiJBUINEHHS e(EeKTHBHOCTI IX BUTOTOBJICHHS Ta BHUKOPHUCTaHHS.
BaxnuBoto cknagoBoro edekTuBHOTO (yHKIIOHYBaHHS BepctariB 3 MIIC € BuU3Ha4YeHHS
BIUIMBY iX KIHEMaTHKO-TE€OMETPUYHHMX IapaMeTpiB Ha OCOOIMBOCTI MPOCTOPOBOI 0OpOOKH
HAaXWJIEHUX TOBEPXOHb JeTalied MiJl KyTaMd, LI0 CKJIaJHO BHUKOHAaTH Ha TPaJAULIMHUX
BepcTaTax.

BukiaaeHHsi OCHOBHOTO MaTtepiany. Y IOCTIDKEHHSIX 30CEPEIKYEThCS yBara Ha
HOTNIEPEYHOMY MEPEMIIICHH] HEHTPY PyXOMOi I1aThopMi MEXaHi3My HapaieiabHOl CTPYKTYypH
(MIIC) nnst BepcTaTy TUITY «T€KCAIOy, SIK MaTepiaJIbHOI TOUKH, 110 PyXa€ThCS B3JIOBXK JIIHIT
B 3JIC)KHOCTI BiJl KyTa JIOTUKY Pi3aJbHOTO IHCTPYMEHTY Ta MEPIEeHIAUKYJSPY A0 IJIOUIMHU
00pobmoBanpHOI moBepxHi (Bici cumetpii MIIC).

Jlisi BU3HAYEHHS MOJMIIMBUX TIIOJIOKEHB IEHTPY PYyXOMOi IIathopMu pO3TISTHEMO
y3aranpHeHy cxemy MIIC (puc.1) BpaxoByroum oOMEXeHHs Ha TMepeMilleHHs, 00JacTh
MOXJIMBHUX IOJIOXKEHb IMOJIIEHO Ha 30HU: 3,; - 0€3 pi3aJbHOro iHCTPYMEHTY; 3pi - 30HA
MOJIO’KE€Hb BEPIIUHU IHCTPYMEHTY.

Hetanb 1, mo 0o0poOII0eThCs, BCTAHOBIIOETHCS HA TEXHOJIOTTUHOMY HPUCTPO] 2, KUK
posmimyeThest Ha ocHOBI MIIC. TTapamerpu BepctaTta 3 MIIC: a, b — BiacTanb MiXk ONOpaMu
HEPYXOMOI HECy4yoi CHCTeMHM Ta BHKOHABUOTO OpraHy BIAMOBITHO; Ly, — MaKCHMalbHa
JIOB)KMHA KIHEMATUYHUX JIAHOK; [min — MIHIMaJIbHA JOB)KHMHA KIHEMATUYHMX JAHOK; [; -
NOTOYHA JIOBXXKMHA KIHEMAaTUYHMX JIAHOK; / — BEJIMUMHA MOTIEPEYHOT0 MEPEMILICHHS; (¢ — KT
HaxwIy BHKOHABYOTO OpraHy; /; — nOTOYHE TMOJOKEHHS BUKOHaBuoro oprany MIIC mo
BHUCOTI.

OuiHKy pyXOBHX MOKJIMBOCTEW BH3HA4Ya€MO 32 MOKA3HUKOM IEPEMIIEHb, IO SBJISE
co00I0 BIJHOIIECHHS pealbHOI BEIMYMHU TEPEeMillleHHS [ 10 TEOPETUYHO MOXKIUBOT
(mpuiiMaeMo PiIBHOIO MaKCHUMAITbHIN JOBKUHI IITAHTH Lyax) [1,3]:

Km:L—. (1)

max

Jjig moiabIIuX po3paxyHKiB BBOJSTHCS MO3HAYEHHS:
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Pucynox 1 — Cxema MIIC Ta #ioro 30HH 00CITyrOBYBaHHS

Lowcepeno: pospobnero asmopamu [7]

= _ BIJHOIICHHA MIHIMAJIBHOI JOBXWHHU IITAHT 1O MAaKCUMAaJIbHO MOXJIUBOI;

max

min
n =—— BIAHOMICHHA B1JICTAH1 M1K OHOpaMI/I pYXOMOI Ta HCPYXOMOI HHaT(I)OpM MHC,
a

m=—2__ BIIHOIIIEHHSI B1JICTaHI MK BEpXHIMH OTIOpaMH HEPYXOMOi TIaTGOpMH 110
max
MaKCHMaJIbHOI TOBKUHU IIITAHT;
Bicwk cumerpii MIIC 3 1. O B 1i meHTpi BUOUPAETHCS B AKOCTI BUXITHOTO TOJOKEHHS
nepemimeHHss pyxomoi miaargopmu. B mpomeci o06poOku pyxoma 1uiatdpopma MoOke

T . . . T v
HaXWJISATHCS Ha KyT ¢ 10 5 TOOTO [iama3oH 3MIHM KyTa ¢ BiJ 5 1o B (puc.2),

OOMEXUBIIM TEpEMIIIEHHs] PyXoMOi Mmiaat(opMu yMOBOIO, IO IITAaHTH HE MEPEXOIsiTh 3a
BEPTHKAJIBHE TIOJI0KEHHS.

Bucora po3mimeHHs pyxomoi miaTgopMu B JOBUTFHOMY MOJOXEHHI h; BU3HauaeThCs
3a opMmyIior0:

h = \/(BD'- i) —(@)2;
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PucyHok 2 — Po3paxyHKOBI cxeMu

IDicepeno: pospobneno asmopamu [7]
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ne MB= AB=CD _a~b 13 BpD = [;= BD"i,=L_,_ -i, — NOBXHHHU CTOPiH TPUKYTHHKA

2 2
MBD (puc.2);
. BD f . . ..
li :L_:L_ — BIJHOIICHHA IIOTOYHOl1l JOBXWHUW HTAHI 40 MAaKCHUMAJIbBHO1
max max
MOKJIUBOI;

[TincraBnsroun po3mipu MIIC orpumaemo :

h Z\/(Lmax'i,-)z—(a;b)z- (2)

3rifHO [0 BHUIE HABEJCHUX OOMEXEHb Ta 3aleXHO BiA 3MIHH KyTa ¢, 3a

TOIMHHHUKOBOIO CTPLIKOIO, 30Hy 00CITyrOBYBaHHS PO3/IUIMMO Ha TPH 30HH, A TAKOX BiTHOCHO
BUCOTH h Ha TpHU iHTepBaau (puc.2) y HACTYNHUX Jiana3oHax. ToAl IpaHUYHI 3HAYECHHS

h, A1 mepmoi 30H1 OyAyTh: h,, - BEPXHE 3HAYCHHSA , h, - HIJKHE 3HaUeHHs. Benndyunu nux

min

2
a-b — - .
SHAYCHb p = |72 —(T] h,, =1 . 18 Apyroi 30HUM BEpXHE 3HAUCHHS BUCOTHU JIOPIBHIOE

HIWKHBOMY. 3HayeHHs @epmoi 30HM — h, =h,,  HIKHE 3HA4YEHHA Ii€i 30HU

2 2 . © e
h,, = \/Lmax —(a-b)" s Tperboi 30HM h,, =h, HWKHE 3HAYCHHS L€l 30HH

2
, (a—b
max - 2 :
BuznaunMo KkyTH, sIKI € MEXaMU 30H: y BHUIIAJKy KOJHM TpaBa IIITaHra BiJBEJICHA B

KpallHE TpaBe IMOJIOKEHHS Ta 3HaXOAUTHCS Y MAKCUMAIIBHO BTATHYTOMY CTaHi /y;,, KyT JiHIT
TPAEKTOPIi MEpPEMIIIEHHs] TOYKM LEHTPY IUIaTGOpPMU IO3HAYMMO ¢, Ta BHU3HAYAEMO 32

dbopmynoro:

hi - QK hi — lmin
¢, =arclg————=arcig

oo a-b
2
VY BuUmaaKy KOJIM IpaBa LITaHra 3HAXOAMUTHCA B KpailHbOMY NpaBOMY IOJOXKEHHI, a

JiBa INTaHTa JOCATa€ MAKCHMAaJIbHOTO 3HAYECHHS IOBXKHHHU Lpmax, KyT JiHIT TpaexTopii
HEePEMIILIEHHS TOUKU LEHTPY IIaT(HOpMH O3HAYUMO ¢, .

JIns BU3HAuUEHHs KyTa ¢, po3riasHeMo TpuKyTHHK EQL (puc.2), ne BenuuuHa #Horo
ctopif: EL=L.; EQ =a—-b;

oL=\EP -EQ* =\JL,,> ~(a-b) ;
13 TpukyTHHUKa OQ "’L:

Q”L=h,-QL;
Toni kyT Haxwy IaTHOPMH B IILOMY TOJIOXKEHHI Oy ie:
Q"L hi - \/Lmax2 - (a - b)2

€)

= arctg —— = arct,
2 g 00" g

-
2
Jlist mepioi 30HHA %> @ > @, (puc.3), pIBHAHHSA JOBXMHU Bipi3Ka JIiHIi (TpaekTopii),

10 sIKii B110OyBa€eThCs nmepeMimeHHs neHTpy BO, BU3HAaYaTUMEThCS TAKHM YHHOM:
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Pucynok 3 — Cxema boapaxyHKy 30HH 1
Ircepeno: pospobneno asmopamu [7]

3 tpukyTHHKa O QO Maemo:

a-b

(a—b)
Z£0'0Q = arctg ———=
Q=arctg 27

00]= |52y 412

ZTOQ0=90" - Lop— /000 = (% —)—arctg

Busnauumo xkyt 700
a—b
2-h

3a TeopeMoro cuHyciB BU3HayaeMo KyT OTQ:
™ __log
sinZT0Q  sin Z0TQ"’

a-b, ,, . =& a—>b
ho - - — fo——
|0Q|-sin £TOQ (O ) A sinlC =) —arctg ]

= arcsin —.
|TQ| lmin
3naxoaumo Kyt OQT:

Z0TQ = arcsin

Z00T = - ZTOQ - LOTO;

a-b, ., . .7 a—>b
—) +h"- ——@)—arctg——
OS5 h? sinl(C ~ ) —arerg 2]

T a—>b .
00T = —[(——@)—arctg ——]—arcsin L
07 =7 (5 ~¢)-arcig ] l

i min

a-b, ,, . .7« a-b
——) +h’ -sin(=+@—arctg——
NS n? sin + p-arerg S )

T a—-b )
00T = (—+ @+ arctg ——) — arcsin !
Or =Gy rorarcte ) 1

3a TeopeMOI0 CUHYCIB BU3HA4aeMO CTOpoHY 71 0:
10, T in ZOT
_ | | =— | Q| ;T0:|T |M’
sin Z0QT  sin LZTOQ sin Z70Q
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a-b, ., . & a-b
——) +h’ sin(=+@—arctg——
JES 7 sin o+ p—areag S =)

. T a-b .
sin((—+ @ +arctg ﬁ) —arcsin 7 —)
TO = lmin . i min :

sin(z— —arct, ﬂ)
W

[To3HaunMo AOBKUHY BiJIpi3Ka B MepIIiii 30H1 /;:

a_b2 2 a_b
—) +h" - +arctg ——
N R aretg =)

cos((x@ + arctg a—_b) Farcsin )
2-h /.
ll = lmin ’ : — 7 (4)
cos(p+arctg a—_b)
2-h

1

Jlo npyroi 300U @, = @ 2= @, (puc.4), piBHSIHHS JOBXUHM BiJpi3Ka JiHii (TpaekTopii)

10 SIKii BiOyBa€eThCs mepeMimeHHst HeHTpy BO, BU3BHAYaTUMEThCS:

/
/7
/7

<
JONG/aE
- K T4
Q' \ \
0 Q" "\

Pucynok 4 — cxema po3paxyHKy 30HH 2
IDicepeno: pospobneno asmopamu [7]

3 tpukytHuKa 7TOQ Bu3Hayaemo ctopony 70 (puc.4)
B 0o _a-b
cos(£0OT) 2-cosg

[To3HauuMO JTOBXKMHY BiJpi3Ka ApYTiil 30Hi /:
a—-b
[, = .
2-cosp

©)

V4
st tpetpoi 30HH P2 S§0<_E (puc.5), pIBHSHHS JOBXHHU BiJpi3ka JIiHIT

(TpaekTopii), 1o sAKii BinOyBaeThcs nepeMimeHHs ueHTpy BO, Bu3HauaTuMeThes:
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PucyHok 5 — cxema po3paxyHKy 30HU 3
IDicepeno: pospobneno asmopamu [7]

3 tpukytHHKa O QO (puc.5) Maemo:
a—>b
£0'00 = arctg ——;
Q & 2-h

1

00]= [0y + 47

/TOQ = /TOQ+/0'00,

3naxoaumo Kyt TOQ:

V4 a-b. 3« a—
ZTO0Q =(r+ @)+ (——arctg ——) =—+ @ —arctg —.
Q=(7+9)+( gz-h,.) y TeTaragy s
3a TeopeMoIo CUHYCIB BU3Ha4aeMo KyT OTQ:
o _ |og

sin ZT0Q  sin ZOTQ’

a-b, ., . 3x a-b
| B sinC + p—arct
0Q)|-sin £T0Q () AT sinC kg -arcig s o)

= arcsin —.
|TQ| Lmax
3naxoaumo Kyt OQT:

Z0TQ = arcsin

Z00T =n— ZLTOQ - ZOTO;

a-b, ., . 3« a—>b
——) +h’ -sin(—+@—arctg——
(O 402 wsin( -+ g arerg S=0)

RY/4 a—-b
00T = 7 — (=4 @ —arctg ——) — arcsin —;
¢ G romarde ) L

1 max

| @by B -sinCE + p—arcig a=b,
00T = (z —@+arct ﬂ) —arcsin 2 2 2:h
) T L '

1 max

3a TeOpeMOIO CUHYCIB BU3HA4aeMO CTOpoHY 10:
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T0 T in ZOTt
sin Z0OQT  sin ZTOQ sin ZTOQ
\ /(ai_b)2 +h - sin(3—ﬂ- +@—arctg a—_b)
. V4 a—-b . 2 2 2-h
sin((— T @ +arctg ﬁ) —arcsin i )
TO — Lmax . i max .

sin(3—”+ —arct ﬂ)
AW

[To3HaunMo JOBXHMHY Bipi3Ka B TPETiH 30HI /3:

a-b_, y . T a—>b
——) +h” -sin(=——@+arctg——
(O b ssin —prareig 57

)

cos((F@ +arctg c;_hb) + arcsin

L
l3 = Lmax ’ : e - (6)
cos(—@ + arctg ﬂ)
2-h
CYMOIO BHU3HAYA€THCA 3arajibHa JOBXKHWHA HepeMiH_IeHHﬂ [
I=1+1, (7)
3rizHo usoro K, BU3HAYAETLCS SK:
K l+1,
ni = - (8)
Lmax

3a gmaHuMH pIBHAHHAMH Oyayemo Tpadiku. PosrisHemMo BIUIMB  OCHOBHHX
reOMETPUYHUX MapaMeTpiB Ha pyxoBi MoxkiuBocTi MIIC.
BrmuB mokasHWKa pPYXOBUX MOXJIMBOCTeH MmTAaHr (i) Ta KOHCTPYKTHBHO —

TEOMETPUYHUX TMOKA3HUKIB (7, m) HA KOe]IIieHT NiHIHHNX nepeMimeHb (K,,.) Pe3ynbratu
X JTOCHIIKeHb HaBeeH]1 Ha Tpadikax 6 — 9.

KL‘T . 09

0 10 20 30

4

1) m=0.8 n=0,1 iyix=0.5 1;=0.7; 2) m=0.9 n=0,2 iy, =0.6 1;=0.8; 3) m=1.0 n=0,3 i, =0.7 1;=0.9;
4) m=1.0 n=0,1 iy, =0.5 1;=0.7; 5) m=0.9 n=0,2 iy, =0.6 1;=0.8; 6) m=0.8 n=0,3 i, =0.7 1;=0.9;

PucyHok 6 — I'padik BIIMBY KyTa HaXHJly Ha BiJIHOCHE IIEpEMIlIEHHS
IDicepeno: pospobdneno aemopamu [7]
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]

K5

0.6

04

1) =25 m=0.8 n=0,1 i=0.5; 2) ¢=15" m=0.9 n=0,2 i=0.5; 3) ¢=30° m=1.0 n=0,3 i=0.5;
4) =30° m=1.0 n=0,1 i=0.5; 5) =25" m=0.9 n=0,2 i=0.5; 6) ¢=15" m=0.8 n=0,3 i=0.5;

PucyHnok 7 — I'padik BIUIMBY PyXOBHX MOKJIMBOCTEH LITAHT HA BiZIHOCHE NIEPEMIIICHHS
IDicepeno: pospobneno asmopamu [7]

n

1) 9=25° m=0.8 ipin =0.5 1,=0.7; 2) ¢=15° m=0.9 iy, =0.6 1;=0.8; 3) ¢=30" m=1.0 iy, =0.7 i;=0.9;
4) =30° m=0.8 iy, =0.5 i;=0.7; 5) ¢=25" m=0.8 iy, =0.6 1;=0.8; 6) ¢=15" Mm=0.8 i, =0.7 i;=0.9;
Pucynok 8 — I'padik BIjIMBY BiJHOLIEHHS BiICTaHI M)XK BEpXHIMH Ta HIDKHIMU ontopamu MIIC,

Ha BiJJHOCHE MepeMILeHHS
IDicepeno: pospobneno asmopamu [7]
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K

n.Ja.

0.6

0.2

m

1) 9=25°n=0,1 ipi, =0,5 1;=0.7; 2) 9=15" n=0,2 i, =0.6 1, =0.8; 3) ¢=30" n=0,3 i, =0.7 i;=0.9;
4) =30°n=0,1 iy, =0.5 i;=0.7; 5) =25" n=0,2 ipnn =0,6 1;=0.8; 6) p=15" n=0,3 iy, =0.7 i;=0.9;
Pucynok 9 — I'padik BIiMBY BiJHOIICHHS! MAaKCHMaJIBHOTO TIEPEMIILCHHS ITAHT 10 PO3Mipy HEpYXoMoi

w1atOpMH, Ha BiIHOCHE MEPEMILIICHHS
Iicepeno: pospobneno asmopamu [7]

3 MmpuBEACHHUX 3aJCKHOCTCH BHUHO, IO BIUIMB PYXOBHX MOKJIMBOCTEH INTAHT Ha
BiTHOCHE TIEPEMIIIEHHSI HaJa€ MPHUPICT MOKAa3HUKA MEPEMIIICHHS Ha AUISHII TMOKa3HUKa Bif
0,45 no 0,65, mami ¥nme AinsSHKAa HAa SKy BIUIMBAaE KyT HAxXWiy JiHIl NepeMillleHHsA, TpU
3MEHILEHH] SKOTO 30UIbIIy€eThCSl TepemimenHs, Ha Al 0,8 mo 1 mepemilieHHs 3HOBY
3MEHIIY€ETHCS, 11€ OOYMOBJICHO CKJIAJHOIO TE€OMETPI€I0 30HU OOCIyrOBYBAaHHS pPOOOUYOTO
npoctopy Bepcrary 3 MIIC.

om0 BIIMBY BiIHOIIEHHS PO3MIpiB pyxomoi 10 Hepyxomoi miardgopmu, TO Ha
BiTHOCHE TIEpEMIIIIEHHS MaeMO, 110 MPHU 30UTBIICHH] MOKA3HUKA 1 301IbIITYE€ThCS TOYaTKOBUI
MOKAa3HUK BiJHOCHOTO IEPEMIlICHHs, MPH 3HAUY€HHI MOKa3HHWKa n mounHatoun 3 0.6 iforo
BEJIMYMHA 3MEHIIY€EThCS Y BCIX BUMAIKAX.

BrmuuB BiHOIIEHHST MaKCHMAaJIbHOTO IEPEMIIICHHS INTAHT JO0 PO3MIpy HEPYyXOMOi
wiatGopMu, Ha BiTHOCHE MEpEeMIIlleHHs Mae 3BOPOTHHUM 0 momepenHboro xapakrep. [Ipu
30UIBIICHH] TMOKa3HUKAa M 30UIBIIYETHCS TMOKA3HUK BIJHOCHOTO TEpEeMIllleHHs, TIpH
MoJaiblIoMy 30UIbIIEHHI TOKa3HUKa M BHUIHO BiJYyTHE 3MEHIICHHS NepeMileHHS
NIOKa3HMKa 1 pu 3Ha4ueHHi Merme 0.6.
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Research Motor Capabilities of the Executive Authority (MP) PKM When Making

Cross Motion Angle

For the manufacture of parts of complex shapes, it becomes necessary to move the cutting tool along the
line at a certain angle. For this, machines equipped with mechanisms of parallel structure are used. Only a study
of the movable capabilities of these mechanisms makes it possible to introduce them into production. The studies
focus on the transverse movement of the center of the moving platform of the parallel structure mechanism for a
hexapod machine, as a material point moving along a line depending on the angle of contact of the tool and the
perpendicular to the plane of the work surface (axis of symmetry of the mechanism).

To determine the possible positions of the center of the moving platform, we consider a generalized
scheme of the parallel structure mechanism. Given the restrictions on movement, the area of possible positions is
divided into zones: Zrp - without a cutting tool; Zri - the zone of positions of the top of the instrument. The part
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that is being processed is installed on the technological device, which is placed on the basis of a parallel structure
mechanism. Parameters of a machine with a parallel structure mechanism: a, b - distance between the supports of
the stationary carrier system and the executive body, respectively; Lmax is the maximum length of the kinematic
links; Imin is the minimum length of the kinematic links; 1i is the current length of the kinematic links; 1 is the
magnitude of the transverse movement; ¢ is the angle of inclination of the executive body; hi is the current
position of the executive body of the mechanism of the parallel structure in height. The assessment of motor
capabilities is determined by the displacement index, which is the ratio of the actual displacement value 1 to the
theoretically possible one (taken equal to the maximum rod length Lmax).

From the above dependencies it is seen that the influence of the motor capabilities of the rods on the
relative displacement provides an increase in the displacement index in the indicator section from 0.45 to 0.65,
then the section that is affected by the slope of the displacement line, with a decrease in which the displacement
in the area of0.8 up to 1 movement decreases again, this is due to the complex geometry of the service area ofthe
working space of the machine with a parallel structure mechanism. On the effect of the ratio of the sizes of the
movable to the fixed platform on the relative displacement, we have that with an increase in the indicator, the
initial indicator of the relative displacement also increases, with a value of the exponent n starting from 0.6 its
value decreases in all cases. The influence of the ratio of the maximum displacement of the rods to the size of the
fixed platform, on the relative displacement has the opposite of the previous character. With an increase in the
indicator m, the relative displacement indicator increases, with a further increase in the indicator m, it can be
seen that significantly decreases the displacement indicator and with a value less than 0.6.
parallel structure mechanism, machine tool, hexapod
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Knacudikaiiist 4aCTKOBO PETyISIPHUX MIKPOPEIhEPIB,
c(hopMOBaHHUX HA TOPILIEBUX ITOBEPXHSIX TLJI 00€pTaHHS

B crarri mpoBeaeHO aHami3 BIIOMHX KIACH(IKAIiif PeryIsIpHAX MIKpOpenbeiB IO HAYKOBHX
nmyOJTiKalisx Ta HOPMAaTHBHUX JOKyMeHTax. [IpoaHanizoBaHi mapameTpu 3a SIKUMH KJIACH(IKYIOTh peryJisipHi
Mikpopensedu 1 iX XapaKTepUCTHKH. BCTaHOBIIEHO BiACYTHICTH iH(popMalii mpo Kiacu(ikamilo YacTKOBO
peryJspHux MikpopenbediB, 1m0 chOpMOBaHI Ha TOPLEBUX IOBEPXHAX TUI OOEpPTaHHS SK HOBOIO KJACy
MikpopensediB. 3anmpormoHoBaHa Kiacu}ikamisi po3KpUBae MHOKHHY BapiaHTIB peari3allii 9acTKOBO PETYISIPHIX
MikpopenbediB, o copMOBaHi Ha TOPLEBUX MMOBEPXHSIX TilI 00EpTaHHS Ta iX XapaKTEPUCTUKH.

YaCTKOBO peryJsipHHii Mikpopeibed, kaHaBKka, Ipodink, kiaacudpikanis, napamerp, 03HaKa

B.O. [I3w0pa, gou., KaHJI. TEXH. HAYK
Teprononvckuti 2ocyoapcmeennulii mexnuyeckuti ynueepcumem umenu Meana Ilynos, 2. Tepnonons, Ykpauna

Kaaccndukanmusa 4acTHYHO pery/sipHbIX MUKpopeJibed, chopMUPOBAHHBIX HA

TOPUEBLIX IMOBEPXHOCTHU TEJI BPALLICHU S

B craree mpoBeneH aHalM3 M3BECTHBIX KJIACCU(HMKALMH PETYISIPHBIX MUKPOPENbE(OB O HAYYHBIM
MyOIMKaLusIM ¥ HOPMAaTHBHBIM JOKyMeHTaM. IIpoaHanu3upoBaHbl MapaMeTphl IO KOTOPBIM KIACCHU(DUIMPYIOT
peryisipHble MUKPOpeIbedbl U UX XapaKTePUCTUKH. Y CTAHOBJIEHO OTCYTCTBHE MH(pOPMAIMU O Kiaccupukamn
YaCTHYHO PETYJSAPHBIX MHKpOpenbedoB, cOpMUPOBAHHBIX Ha TOPLEBBIX MOBEPXHOCTAX TNl BpalICHHs Kak
HOBOro kilacca MukpopensedoB. IlpemnoskeHHas KinaccuuKanys pacKpblBaeT MHOXECTBO BapHaHTOB
pea3alii YacTHYHO PETYJSPHBIX MHUKPOPenbedoB, CHOPMHUPOBAHHBIX HA TOPLEBBIX MOBEPXHOCTSIX Tel
BPALLEHUS U UX XapaKTEPUCTUKH.
YACTHUYHO peryJsipHblid MUKpopebed, KaHaBKa, PO uiib, KiaaccupuKanus, HapamMeTp, NPU3HAK
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