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VK 677.052.94
OIITUMUM3ALUS TIAPAMETPOB 3AITIPABKU BBITSKHOI'O ITPUBOPA
NPSIANIBHON MAIIIAHBI ITM-88-J18 J1)151 BBIPABOTKH OUECKOBOM IPSI’KU
V.IO. Tumosa, M.A. ITwonnuxoea

B cTraTbe npuBoasTcsa pesynbTaTtbl UCCNEA0BAHUS BIMSHWUSA FOPKU B BBITSHXKHOM Mpubope npsannbHow MawwmHel NMM-88-118 Ha duman-
KO-MeXxaHu4eckune CBoicTBa rpebeHHol o4eckoBon Npspku. OnpeaeneHo onTMMasbHOe NOMOXEHWE rOpKN B NOSe BbITAMMBAHWS.

[IpeanpusTus IbHIHOW OTpaciu B TEXHOJIOTHH
nepepabOTKN KOPOTKHX JIHSHBIX BOJIOKOH AJISI BBIpa-
OOTKH IPSHKU MaJbIX JIMHEWHBIX MIOTHOCTEH HCIOIb-
3yIOT TEXHOJIOTHIO C NIPUMEHEHHEM TIpeOHeuecaHMus.
VayuiieHus noka3arened KadecTBa TaKOM MpPSKHU
MOJXHO )106I/IT])C)I, B 4aCTHOCTH, OHTI/IMHS&LII/ICﬂ rnapa-
METPOB 3alPaBKU BBITSDKHOIO NMpHOOpa NpAIuiIbHON
MaluHel. B cooTBeTCTBUU C HOpPMAaTUBHBIMU JOKY-
MeHTaMu [1, 2] pekoMeHayeMble mapaMeTphl 3alpaB-
K{ BBITSDKHOTO NMpHOOpa Ui OYECKOBOHM IPSHKM Ha
mamune [IM-88-JI8: pa3Bonka R = 150-160 mm, BbI-
HOC TIepeAHEe KPOMKH T'OPKH a =3 MM, PacCTOSHHE
MEX/1y JKaJIOM BBITSKHOM Hapbl U MEepeaHed KPOMKOU
ropku h = 45 mm (puc. 1). [lo maHHBEIM TpeaBapu-
TENIBHBIX KIACCHMYECKUX 3KCHEPHMEHTOB, INPOBEICH-
HbIX Kadenpoit npsaenus KI'TY, u no onbiTy paboTs
NpeAnpusTHA OBbUIO YCTaHOBIIEHO, YTO JUIA ITepepa-
00TKM oOueca, HpolIeIIero rpedHeuYecaHue, peria-
MEHTHPOBaHHbIE 3HAYEHHS MapaMeTpoB R U /i He a0t
JIOJDKHOHM CTENEHH APOOJIEHHS! BOJIOKOH, T.K. LITArelb-
Hasl JUIMHA BOJIOKOH B POBHHIIE MEHBIIIE PA3BOAKH.

[Tonoxenre ropky B BHITSDKHOM II0JIE OIpene-
JSIeT JUTMHY U TOJIIWHY KOMIUIEKCOB, U3 KOTOPBIX Oy-
JeT (GOopMHUpOBAThCS MPSDKA, @ IMEHHO 3TH TOKa3aTenn
CYIIECTBEHHO ONPENCIAIOT  (U3NKO-MEXaHHMIECKNE
CBONCTBa HPSDKM M OOPBIBHOCTH B IIPOIIECCE MpAIC-
Hus. [losToMy mpaBuiBHOE MOJ0KEHHE TOPKH UMEET
6oJIbIIOE 3HAYEHHE M MOXKET OBITh PA3IMYHBIM B 3a-
BUCHUMOCTHU OT IMapaMETPOB BBITAKHOTO npn6opa, JIn-
HEWHOM MJIOTHOCTH BBIpaOaThIBAEMO MPSHKH.

Puc. 1

Jlns mpoBemeHUs KCIIEpUMEHTAIbHBIX HCCIIe-
JIOBaHUH C HENBI0 ONTUMH3AIMN TapaMeTPOB PadOTHI
BEITSDKHOTO mpubopa Ha OO0 «bKJIM-AKTUB» BBI-
pabarbiBaniack poBHHIa 13 odeca Ne6 mpu 100% rped-
HEYeCaHWU, XUMUYECKass 00pabOTKa — OKHCIIMTEIbHAS
Bapka. Hapa0aTsiBanach mpsika JIMHEHHON IUIOTHOCTU
56 Tekc.

B kauecTBe BXOIHBIX MAapaMeTpOB ObUIH MPUHS-
TBI: @ (X;) — BBIHOC TiepeaHel KpoMku ropku (a = 0, 2,
4 Mm), h (x) — paccTOSHHE MEXAY >KAIOM BBITSHKHOM
mapsl ¥ nepenHei kpoMkoit ropku (A = 30, 35, 40 Mm),
R (x3) — pa3zBonka (R = 125, 130, 135 mm).



B kadecTBe muiaHa Jjisi MPOBEJCHUSI IKCIEPH-
MeHTa ObUT BBIOpaH TpeX(paKTOPHBIH HEKOMIIO3HUIIH-
oHHbIN T1aH bokca — beHknHa, KOTOpbIi MpeAcTaBIs-
€T co00il KOMIO3HUIIMIO MOJIHOTO (haKTOPHOT'O JKCIIe-
pUMEHTa C OTHOW IIEHTPaJIbHOM TOUKOil [4].

s obecrieyeHrs: TOYHOCTH BBIXOJHOTO Mapa-
MeTpa U OIPEJEICHUs] JUCIEPCHH BOCIIPOM3BOAMMO-
CTH OIBITOB 3KCIIEPHUMEHTHI POBOAMIIVCE B JIBYX IO-
BTOPHOCTSIX. UTOOBI HMCKIIOYHTH BJIMSHUAC BHEIIHUX
(akTOpOB Ha SKCIEPUMEHT, MPOBOIUIACH PAHIOMH-
3a1[¥sl OMBITOB MO TAOIHIIE CAyYaAHHBIX YHCEL.

B kadecTBe mapamMeTpoB ONTHUMHU3AIMU HC-
0JIb30BAJIMCh OCHOBHBIC MOKAa3aTelIM KadecTBa Ips-
xu: Py — ynenbHas pa3pblBHAs Harpy3ka MpsKH,
rc/texc; C, — k0d(QGUINEHT BapHaIlMy MO Pa3pHIBHON
Harpyske, %; C, — k03hGUIMEHT BapUaIy JTUHEH-
Hoii oTHOcTH 1o 0,5 M oTpeskaM, %; Cj, — koaddu-
IUEHT BapualMd IO Pa3phIBHOMY YIUIMHEHHIO, %o,
[, — pa3pbIBHOE YAJIMHEHHUE, MM, a TaKxkKe I0Ka3aresb
kauectBa [1,=Py/C,.
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OO0pa3iel IPsHKA HCIIBITHIBAIMCE HA TpUOOpe
KJIA-M, tne ObUTH MOJIYYEeHBI XapaKTEPUCTHKHU: KO-
JMYECTBO TIOPOKOB B MPSDKE, I'PAJUEHT HEPOBHOTHI,
CHEKTpaJbHas TNIOTHOCTh. AHAJIM3UPOBAJICS XapaKTep
KPUBBIX YTOHCHHSA W U3MCHCHUE CTPYKTYPbI BOJIOKOH
B MBIYKE [0 BO3JCHCTBUEM BXOJHBIX (PaKTOPOB.
KpuBble yTOHEHHUS CTPOWIIN 110 pe3yJIbTaTaM B3BELIH-
BaHMSI OTPE3KOB OTOOPAHHOW M3 BBITSDKHOTO Ipudopa
poBHHIBEL. B pesynbraTe QBOHHOTO TpaduyecKkoro
I depeHIPOBaHUS KPUBBIX YTOHEHHS OBLIO ITOITY-
YEHO pacIipezielIeHNe BOJIOKOH IO IJTHMHE, ¥ pacCUnTa-
Ha Cpe/lHAs JJIMHA BOJOKOH B MBIUKE /g,

Kak moxazanmu pe3ynbTaTbl  HCCIIENOBAHUI
(Tabm. 1), yem MeHbIne s 1 OoJbIIe a, TEM OJFKE KpPH-
Basi YTOHEHUSI K IIEPBOM IPENEIILHOW CXeME, T.€. BbI-
TSDKHOM TIapoid cIIBUTatoTCs 00Jiee KOPOTKUE BOJIOKHA.

ITo pesynpratam wuccnempoBanuit Ha KIIA-M
MaKCHMaJIbHOE YUCIIO TIOPOKOB B INPSDKE W TPAIUEHT
HEPOBHOTHI HAOJIIOAAINCH TIPH JIIOOBIX /1 U R B Bapu-
anTax npu a=0.

Tabmumna 1
PesynbpraThl HccneoBaHUs 00pa3IoB MPSHKU
[TapameTpsl PasBoaka, MM (R=125) Pa3Boaka, mm (R=130) Pa3zBonka, mm (R=135)
h=30 h=35 h=40 h=30 h=35 h=40 h=30 h=35 h=40
a=2 a=0 a=4 a=2 a=0 | a=4 | a=2 a=0 a=4 | a=2 | a=0 | a=4 | a=2
Iopoku:
YTOJIICHUS 87 83 80 93 98 85 97 95 85 79 93 89 89
YTOHCHUS 681 813 646 683 735 | 719 | 680 802 742 | 721 | 784 | 698 | 714
HETIChI 82 110 70 83 85 78 88 110 90 71 88 123 92
Cymma 850 1006 796 859 918 | 882 | 865 1007 917 | 871 | 965 | 910 | 895
I'paguent
HepoBHOTHI Cv, M
0,01 34,36 | 38,42 | 33,5 | 35,09 |36,75|34,72 | 35,1 | 37,58 |35,61 |33,56|36,64| 35 |36,07
0,02 30,8 34,89 |30,08 | 31,82 |33,34 31,25 | 31,9 342 32,121 29,94 | 33,45 | 31,49 | 32,63
0,03 28,06 | 32,17 | 27,4 | 29,28 |30,63|28,62| 28,9 | 31,61 |29,46 | 27,15 30,95 | 28,72 |29,99
0,1 20,12 | 23,76 |19,72 | 21,41 |21,81|21,24| 20,9 | 23,27 | 21,88 | 19,18 | 22,64 | 20,6 | 22
0,5 14,59 17,91 | 14,18 | 15,66 | 15,23 |16,05| 14,6 | 16,03 | 16,48 | 13,65| 15,98 | 14,9 | 16,16
1 12,48 16,18 | 12,26 | 13,73 | 13,43 13,99 | 12,6 | 13,61 |14,56| 11,53 | 14,12 | 13,11 | 14,29
2 9,95 1424 |1 992 | 11,42 | 11,22 11,89 | 10,3 | 1091 |12,17| 8,65 | 12,06 | 11,06 | 11,84
5 7,05 11,59 | 6,94 8,57 7,74 1 9,12 | 73 7,69 8,99 | 598 | 8,97 | 7,42 | 8,23
10 4,75 9,87 4,61 6,62 4,82 7 4,7 5,43 6,74 | 4,75 | 6,77 | 4,88 6
25 1,8 7,49 2,89 3,86 1,88 | 291 | 3,8 3,07 4,36 | 3,09 | 442 | 2,53 3
Iy, MM 50,7 52,1 46,3 46,8 53,1 | 51,9 | 55,7 55,9 53,5 |1 55,9 | 59,9 | 56,9 | 46,9
C,% 16,0 14,9 18,4 19,5 13,9 | 10,5 | 10,8 13 14 12,1 | 14,8 | 164 | 12,7
P,, rc/Texc 17,59 19,6 [19,71| 18,5 |17,95]|19,21] 19,6 18,6 |18,17 18,03 | 184 | 18,5 | 18,7
Cp, % 15,4 9,8 12 14,7 11,8 | 8,5 11,8 11 10,3 | 10,8 | 9,8 12,3 | 10,7
/,, MM 2,3 2,47 2,51 2,43 2,13 | 2,27 | 2,33 2,28 2,24 | 2,16 | 2,42 | 2,42 | 2,19
C,, % 12,5 12,6 11,5 14,6 11,2 | 10,1 | 14,2 12,3 10,9 | 12,6 | 12,8 | 13,9 | 10,2
11, 1,1 1,32 1,07 10,95 1,29 1,83 |[1,81 |1,43 1,3 1,49 1,24 |[1,13 1,48

MuHuMaIbpHbIE 3HAYEHHUS YHCIa TIOPOKOB B
MpspKe, TPalueHTa HEPOBHOTH M CpeAHEH ITUHBI BO-
JIOKOH HaOMIOJaMNCh TpU JIOOBIX R B BapHaHTax
h=30-35 MM 1 a = 2—4 MMm.

3HayeHHs YAETbHON pa3phIBHOM Harpysku
npsoku U koddduimenTra BapualMu Mo paspbIBHON
Harpy3ke COOTBETCTBYIOT CTaHJAPTHBIM 3HAUYCHMSIM

[3] mns meHsHON Tpsbku 56 Teke (P,= 17,9 rc/Tekc,
C,=21,5%). MakcuManbHBIE 3HAYCHHS ITOKA3aTEls
kayectBa [, 3adurcupoBansl mpH R=130 MM
(h=30mM,a=4mMmMmu h=35wmM, a =2 MMm).

Ilo pesynpTaraM uCCICIOBaHUSA OBUIM I10-
CTPOEHBI PErpecCHOHHbBIE MOJENIN MapaMeTPOB OINTH-
MH3aluK: y; — YIEIbHOW pa3pbIBHOW Harpysku (P,),
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v, — K03 duIrenTa Baprauy o pa3peIBHON HATPy3-
ke (Cy); y3 — ko> puuMeHTa Bapualky 10 JHHEHHOH
miotHocTH (C,).

YpaBHEHMSI perpeccuu UMEIOT BUIL:

Y= 19,59 + 0,13)(1 + 0,16)(2— 0,2175)(3 - 0,4225X1X2—
—0,0025x;x3— 0,0525x%,%3— 0,165%,”— 0,99%,> —

- 0,42X32 ;

y,=10,84+0,3375x; + 0,8375x, — 1,6x;+ 1,1xX,—
—0,475x1x3— 0,725x,x3 + 1,55)(12 + O,5x22 +
+3,775%4%;

V3= 14,2 — 0,3125X1 + 0,2X2 — 0,2125)(3 — 0,075X1X2 +
+ 0,55x;x3 — 1,125x,x3 — 1,425x,° — 1,65%,> —
—0,075x5°.

[TpoBepka 3HAYMMOCTH KOAPPHUIIUEHTOB perpec-

cuM mpoBoiack mo kpureputo CteiofenTa [S]. B pe-
3yJIbTATEe MMPOBEPKU YPABHCHUS PErPECCUH TIPHHSUTH BHIL:

yi=19,59 — 0,4225x X, — 0,99x,” — 0,42x5%;
¥>=10,8 — 1,6x3+ 1,1x;x,+ 1,55x,%+ 3,775x5%;
y3= 142 —1,125%,x3— 1,425%,>— 1,65%,".

OnTuMu3anust ypaBHEHUI perpeccuu ocylie-
CTBIISZIACH C IIOMOIIBI JIHCCOLMATHBHO-IIATOBOTO
MeToza [6]. PesynbTaTel mpencTaBieHs! B Ta0II. 2.

Tab6muma 2
Pe3ynbTaThl ONTUMU3AIMN TAPAMETPOB 3AMPABKU
BBITSHDKHOT'O TTprOOpa

Bxonnsie [TapameTpsl ONTUMH3AIUH
T1apaMeTphl yi_ (Py 2 (C) | ys (G
x; (a) 2,16 Mm 2,52 Mmm 4 MM
x; (h) 35 MM 30 MM 30 MM
x; (R) 128,7 Mmm 130,7 mm 125 MM
3HayCHUS  BBI- 19,55 15,44 % 9,15 %
XOIHBIX  Tapa- T'C/TEKC
METPOB

VY CTaHOBIIEHO, YTO MO BCEM IOKA3aTENsAM Jy4-
OIMMHA MOXHO CYMTaTh BapHaHThl ¢ R =130 MM,
h=35mMMua=2-4mm.
JUii  TpPUHATHS OKOHYATEIbHOTO PEIICHMS
JOy4lle BAapHAHTHl IO pe3yJibTaTaM IPOBEAECHHBIX
HCCIICIOBAaHUH HEOOXOAWMO ampoOHpOBaTh B IPOU3-
BOJICTBEHHBIX YCIIOBHUSX.
BBIBO/IbI
1. Tlo ¢p¥3HKO-MEXaHMYECKHUM CBOMCTBAM IPsDKa 56 TEKC,
MoJTydeHHast u3 odeca Ne6 ¢ mpuMeHEeHHeM TpelOHe-
YecaHHs, COOTBETCTBYET JIbHAHOH npsike BS6BJIL.

2. OnTuManbHBIMU HapaMeTpaMy 3alpaBKU BBITSDK-
Horo npubopa mammHbl [IM-88-JI8 s BeIpadoT-
KM OU€CKOBOH MPSHKU MaJIOH TMHEHHOHN MIOTHOCTH
saBasttoTess R = 130 mym, /=35 MM, a = 24 MMm.
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