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TepHoninvcokuu HayioHanbHul mexHiyvnuu yHieepcumem imeni leana Ilyniosn
Hayionanvnuii ynieepcumem «JIvgigcoka nonimexuika»

CTATUCTUYHE OIIHIOBAHHA MIINHOCTI ITPECOBUX
3’€IHAHb ITPUBOJHUX POJIMKOBUX JIAHIIOI'TB
3AKOPJOHHHUX ®IPM HA OCHOBI TEOPII MAJINX BUBIPOK

Peszwome. basywouuce Ha Oanux miynocmi npecogux 3’€OHAHb GANUK-NAACMUHA NPUBOOHUX DONUKOGUX
JIGHYI02I8  3AKOPOOHHUX (QIpM 3  GUKOPUCMAHHAM Meopii Manux eubipoK, OMpuUMaHi CMAamucmuyHi
Xapakmepucmuxu po3Ci6aHHsA MOMEHM)Y NpOGEPMaHHs 6ANUKIE Y OMEOpax NAACMUM, a came: Mamemamuyne
cnodieanHa ma ouchnepcia po3scitosanua. Buxopucmasuiu kpumepii Cmoviooenma i @iwepa, 30ilicHeHo
OYIHIOBAHHA CYMMEBOCMI GIOMIHHOCMET OMPUMAHUX XAPAKMEPUCIIUK OOCTIONACYBAHUX TAHYIORIE.

Knwowuoei cnoea: npusoonuil ponuxosuii janyioz, GanuK, OMEIp NIACMUHYU, MOMEHM NpOGepmaHHs,
MamemamuyHe cnodieanisl, Jucnepcis, Koegiyiecnm sapiayii.

P. Kryvyj, N. Tymoshenko, V. Kolomiiets, R. Chornyj

STATISTIC ESTIMATION OF THE FOREIGN COMPANIES
TRANSMISSIONS ROLL CHAINS PRESS JOINTS STRENGTH ON
THE BASIS OF THE SMALL SAMPLES THEORY

Summary. Basing on the experimental data on the roll-plate pressed joints strength of the 19.05 mm pitch
driving roll chains, produced by the foreign companies “Renold” (Great Britain), “Regine” (Italy), “Elite”
(Sweden), “Chain-belt” (USA), using the small sampling theory and iteration method, distribution density f{(t) of
the random value T (T- turning moment of the roll in the plate hole), has been found and the mathematic
expectation, dispersion and variation coefficient have been calculated. The characteristic feature of the iteration
is that of the distance [a,b] of the values change of the random value T which is considered to be known and to
be equal to a=t; nin, D=1 max (tk min> t max - the smallest and the largest value respectively among ti(k=1,n) of the
experimental meanings of the value T). At the initial stage of finding f(t) it is considered that no one experiment
has been carried out and the value T is expected to be distributed according to the uniform law. During the next
stage the result of the first experiment is taken into account to check the prior distribution density fy(t) of the
random value T.

With this purpose the prior distribution density fi(t) of the value T is presented as follows:
fi(t)=c; [fo(t)+,(t)], where c; is found from the normalization conditions. Using similar approach to the n
experiments, the distribution density of the random value T — f,(t), has been found. It was shown that minimal
values of M(T),;, and D(T),,;,, are those of roll-plate pressed joints of the driving roll chains, produced by the
company “Renold”, the maximal values of these characteristics being in the roll-plate pressed joints of the
driving roll chains of the company “Elite”.

According to the Student’s t-test and Fisher’s t-test, estimation of the sufficient differences of the obtained
characteristics of the rolls turning moment scattering in the plates holes of the investigated chains, has been
carried out.

T value scattering field of the investigated chains was found to differ in 2,81 times and to be in the 4,16-
11,7 N-m interval. The minimal T value scattering field is provided by the pressed joints of the “Renold”
company and the maximal scattering field — in pressed joints of chains produced by the “Elite” company.

Using variation coefficient ky it was found that the highest stability of the turning moment is provided by
the roll-plate pressed joints of the driving chains produced by companies “Renold” and “Regina”.

Key words: driving roll chain, pin, plate hole, turning moment, mean, variance, coefficient of variation.
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BICHUK TEPHOIIJIbCbKOIO HALJIOHAJIbHOI'O TEXHIYHOIO YHIBEPCUTETY. Ne2 (70) 2013

IHocranoBka mnpodiaeMu y 3arajbHOMy BHIJAAL. [lpuBomHUMH pONUKOBUMH i
BrysikoBumu Janiroramu (ITPBJI) [1] 1 maHmroramMu MigBHINEHO! MIIHOCTI ¥ TOYHOCTI
(JIIIMT) [2] ocHarytoTh MUTBHOHHM MAIIMH, MEXaHI3MiB 1 IPUCTPOIB, SIKi BUKOPUCTOBYIOTH Y
HaWpI3HOMAHITHIIIAX  Taly3sSX  HApOJHOTOCIOJAPCHKOTO  KOMILIekcy. OmamM i3
HallBaXXJIMBIIIUX KpUTepiiB poboTo3naTHOCTI Ta sikocTi BurotosieHHs [IPBJI € minHicTh
MPECOBUX 3’€JIHAHb, sKa periameHTyeThes [1,2]. Llelt kputepiii y KiTbKICHOMY BHMIpi
BU3HAYA€ETHCS TPAHUYHAM MOMEHTOM MPOBEpTaHHs 7 p BAIMKIB B OTBOPAX IJIACTHH.

Y Bumaaky He3a0e3leueHHS pErJIaMeHTOBAaHUX 3HAueHb 1p BAIUKH MOXKYTh
NpOKpydyBaTHCs B OTBopax 3oBHImHIX miactuH [IPBJI, mo wMoxe mnpusBectu [0
KaracTpo(iuHOTO 3HOIMYBAaHHS IUIACTHH Ta BaJUKIB JIAHIIOTA, WOro pyHHYBaHHS U
aBapifHOTO BUXOJY 3 JIaJly MAIIMHH, MEXaHI3My YU IPUCTPOIO, HA SKUX BUKOPHUCTOBYBABCS
[TPBJI. 3a [1] 1 [2] Taki ITPBJI BBa)katoThCsl HESIKICHUMHM 1 HE JIOIMYCKAIOTHCS JIO0 peajizarii
CIOXKHMBAYaM.

[Tpu 3HaYHO MEepeBHUINYBaHUX 1p — 3HAUCHHSX MOMEHTY IPOBEPTaHHsS O, KOJIU MAlOTh
MiClle BEJMKi HATATH y NPECOBHX 3 €IHAHHAX, TOOTO KOMM 7 >>7, BHHHKAIOTh BHCOKi

HaNpyXeHHS B TUIACTHHAX, IO MOXE CHPUYMHUTH iX PYHHYBaHHS B TpOIleCi eKCITyaTarii
[TPBJI ta JITIMT.

ToMy akTyaJlbHHM € TpPOBEJCHHS Ha OCHOBI Teopii MajquxX BHOIPOK JOCIIKCHb
MIIHOCTI TIpecoBUX 3’enHanb Banuk — miuactuHa [IPBJI Ta JITIMT, a oTpumani pe3ynbraTtu
MalOTh TPAKTUYHE 3HAYCHHS MJIs OmiHIOBaHHS sKocTi BurotomieHHs [IPBJI ta JIIIMT #
ONTUMI3aIlil pO3MIpPHUX apaMeTpiB CIPSHKYBAaHUX OBEPXOHb.

AHaJ3 OCTaHHIX JOCTIIKeHb i myOuaikamiii. J[OCTiDKEHHIO MIITHOCTI TPECOBUX
3’€IHaHb CIPSDKEHUX JieTajel (BTyJKa — IUIAaCTHHA, BAJIMK — IUIACTHHA) MPUCBSYEHO Oararto
HaykoBHX mpais [3 — 10]. ¥V pobotax [3, 8] mociiKeHO MIITHICTh TPECOBUX 3’ €THAHB BTYJIOK
i BamukiB 3 mnactuHamu [IPBJI 1 JITIMT 3amexHO Bif BeIMYMHU HATSTIB Ta IMOPCTKOCTI
CIpPSDKYBAaHUX TIOBEPXOHb. Y po0OoTi [6] ocobmuBa yBara mpHiJieHa BIUIABY SKOCTI
HUATIHAPUYHUX TIOBEPXOHb OTBOPIB IJIACTHH MPH PI3HUX HATATAX y CIPSIKEHHSIX BAJUK-
IJJaCTUHA Ta BTYJIKA — IJJACTMHA HA BEJIMYMHY MOMEHTY IpPOBEPTAHHS BTYJIOK 1 BAJIUKIB Y
OTBOpAx IJIACTUH.

B po6orax [5, 9] po3risHyTO MIITHICTh PECOBUX 3’ €HAHB 1 CIIOTBOPEHHS BHYTPIITHBOL
HWTHAPAYHOT MOBEPXHI 3TOPTHUX BTYJIOK (YTBOpeHHsS OOUYKOMOJIOHOCTI) B pe3yibTari
3ampecyBaHHsS iX Yy OTBOPH IUIACTHH 1 BH3HAUYEHO 3HAYEHHS MOMEHTIB IPOBEPTaHHSI.
HaiinoBuime mnutanHs MinHOCTI npecoBux  3’enHanb [IPBJI  BupoOGHHMITBa pi3HHX
3aKOPJOHHUX (ipM pO3TIIAHYTO B poboTax [7, 8]. Y pobori [8] mokaszaHo, 1o 3i 301 IbIIEHHIM
tpuBajocti BunpoOyBaHb [IPAJI Ha poOOTO3MATHICTE MIIHICT TPECOBUX 3’ €JIHAHb
3MeHInyeTbes. [Ipu 11boMy 0coOMMBO IHTEHCUBHO TpH 301IbINIeHH] Yyacy BunpoOyBans [1PBJI
Ha poOOTO3aTHICTh 3MEHIIYEThCS MIITHICTh IPECOBUX 3’ € THAHb BTYJIKA — IIACTHHA.

VY mpoaHamizoBaHHMX JIITEPATYpHUX JDKEpeNiax OCHIKEHHS IPECOBHX 3’ €IHAHb B
ocHOBHOMY 3jilicHioBaych st [IPBJI BupoOHHMIITBA KpalH MOCTPaASHCHLKOTO MPOCTOPY 3
BHKOPHUCTAHHSM TUTBKH BEJTUKAX BHOIPOK.

Metow po6oTH € OTpUMaHHsS, HAa OCHOBI Teopii MaauX BHOIPOK, CTaTUCTHYHHX
XapaKTEepUCTHK (MAaTEeMAaTHYHOTO CIIOMIBaHHS 1 JWcHepcii  po3ciloBaHHS) MOMEHTY
MPOBEpPTaHHS 3ampecoBaHUX B OTBOpH MiacTuH BanukiB [IPBJI 3akopmonnux ¢ipm i
3MIMCHEHHS  OI[IHIOBAaHHS  CYTTEBOCTI  BIJIMIHHOCTEH  OTPUMaHUX  XapaKTEPUCTHK
nocmimkyBanux [IPBJI.

OcHoBHI 3aBJaHHS POOOTH: BUKOPUCTABINN TeOopito Manux BuOipok (N < 10, ne N —
KUTBKICTh 3Ha4YeHb 1y BHOIpIN), oTpuMaTh (GopMyH it MateMaTHaHOTo cnojiBanas M (T')

1 nucnepcii po3citoBanHs D(7") BUNAAKOBOI BeIMYUHHU 7 — MOMEHTY MPOBEPTAHHS; OLIHUTH
BIJTHOIICHHS MaTEeMaTHYHOTO CIOJiBaHHS MOMEHTY mpoBepTaHHsS M (T), MakCHMaJbHOTO
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3naveHss 1., =M (T)+30(T) ta minimaneHoro Ty =M (T)—30(T) 1m0 periaaMeHTOBaHUX

cTanaapToM 3HaueHb 7p nocmimkyBanux [IPBJI; ominuté cyrresi Biammianocti M(T) i D(T)
s [IPBJI pi3Hux BHpOOHHMITB; BHU3HAUUTH #MOBipHiCTH Buxoxy M (T) 3a Mexi

periaMeHTOBaHUX 3HA4YeHb 7p; HAMITUTHU MEPCIEKTUBRY MOJATBIINX JOCIIKEHb.

PesyabraTén pociimxenns. Js eKCepuMEHTABHUX JIOCHIDKCHb Oyiau BHOpaHi
IIPBJI 3 kpoxkom 19,05 mm Takux ¢ipm: “Renold” (BemmkxoOpuranis), “Regina” (Itamis),
“Elite” (IlIsemist) i “Chain-Belt” (CIIIA). 3a BigoMor MeTOAUKOKO [7] 3miMCHUIN
eKCIepUMEHTAIbHI JIOCTHI/DKEHHS] ¥ OTpUMaly 3HAYeHHS CTATUCTUYHUX PSJIIB MOMEHTY
IIPOBEPTAHHS BAJMKA B OTBOPI IUTACTHH, SKi HaBeeHO B TaOmIi 1.

Tabauns 1

CrarucTruHi psau MOMEHTY npoBepTanHs 7, H'M Banuka B 0TBOpi IJIACTHH HPUBOJHAX

JIAHIIOT1B, BUTOTOBJIEHUX 3aKOPJOHHUMH (hipMaMu

®ipma-BUPOOHUK CraTtucTuyHi psiii MOMeHTY npoBepTanHs 7, H-m
ITPBJI
1. “Renold” 5,3;6,7;7,3; 6,4; 8,2; 7,8
2. “Regina” 14,3; 13,6; 12,4; 14,7; 15,3; 12,7; 14,3; 13,5; 14,9; 15,7
3. “Elite” 13,2; 14,8; 15,6; 16,8; 15,8; 17,3; 15,7; 18,5; 12,5; 17,8
4. “Chain-Belt” 10,2; 11,5; 12,7; 14,0; 14,3; 12,5; 11,8; 12,9; 16,4; 15,8

Y po60Ti, BUKOPUCTABIIN METOJ MOOYIOBH 3aKOHY PO3IOALTY 3a Majlol0 BHOIPKOIO
[11, 12], 3Haiinen]j rycture posnoainy f(f), MaTeMaTH4HEe CrOAiBaHH M [T] 1 nucnmepciio

D[T] BHUITAJIKOBOI BeJIUUnHH 7.

[Ipu 11bOMY TIPOMIXKOK [a; b] 3MIHU 3HaYCHB BEJIMUMHU T BBAKAETHCS BiJIOMHM 1 TaKuM,
mo a=t, , b=t, (1, — BIJNOBIAHO HaliMeHIe 1 HaWO1IbIe 3HAYEHHS cepen
min

t, (k=1,n) exciepuMeHTAIBHUX JAHUX BHUIAIKOBOI BETMUUHU T).

max min ’ tkmax
Ha IIOYaTKOBOMY eTar[i 3HAXOKCHHA f(l) BBAXAETHCA, IO M€ HE IMPOBCIACHO

KOIJHOTO ,Z[OCJIi)Iy, i HpHﬁMa€TLCﬂ, 110 BUMNAJAKOBa BenuuuHa T’ po3n0nineHa 3a piBHOMipHI/IM
3aKOHOM

b
f®=9b-a
0, t& [a;b].

, tela;b],

Tlo3naunmo

gyepe3 f,(t) (To0to f,(t) = ) 1 Ha3BeMO f(f) ampiopHOIO (10

b—a b-a
JOCTiAY) MITBHICTIO PO3MOALTY PO3TJISAyBaHO! BUMAIKOBOT BETUYNHY T
Hactymawmii Kpok moJsirae B ypaxyBaHHI pe3yJIbTaTy MEpIoro JOCTiAY s YTOYHEHHS
anpiopHoi IMUIBHOCTI po3noxiny f,(¢). s nporo amocrepiopHa (Iiciis IEepHUIOro JA0CIiLy)

IUTBHICTD PO3TIOILTY f1(#) BunankoBoi BenuuMHu T IOAAETHCS Y BUTJISLL

i =¢ [fo(t)+(p1(t)]’

b
Jie cTana C; BU3HAYAETHCS 3 yMOBH HODMYBaHHS | f@®dr=1;
a

@ (f) — WITBHICTE PO3MOALITY HMOBIPHOCTEH MiCIIs NIEPLIOTo JOCIiY.
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Jlns BpaxyBaHHS pe3yibTaTy JpYyroro JOCTIAY 3a amnpiopHy MIUIBHICTH PO3MOILTY
BUIAIKOBOI BenuuuHu T mpuiimMaeTbes fi(f), a ii anmocrepiopHa (Iiciast Ipyroro JOCIiny)

MITBHICTE po3noAiTy f,(f) BU3HAUaeThes 3a POPMYIIO0

L= [ i +9,(1)],

b
Jie cTaa C, BU3HAYAETHCS 3 YMOBH HOPMYBaHHS I fHL®)dt=1;

a
@, () — MUIBHICTh PO3MOALTY HMOBIPHOCTEH MicJIst APYTOro AOCIiAY.
ko y popmymny s fo () HificTaBUTH BUpa3 f;(t), To BoHAa HaOy/ie BUTIISILY
F2(0) = ¢165 fo (1) + 16,9, (1) + €20, (1) -
3aCcTOCOBYIOUHM aHAJIOTIYHUH ITiJIX11 JIO 1 TOCITIJIB, OTPAMAEMO
fi®)=cicy-oc, fo)+eicy -, @ (1) + 303 @5 (1) + ...+, 0, (2) , a0O

f0=foO] Te+ 2 0] J e (1
k=1 k=1 i=k

b

Tyt crani cj, ..., ¢, BU3HAYalOThCA 3 BIIAIOBIIHUX YMOB HOPMYBAaHHs I fr@®)dt=1

a

[linbHICTs po3noAlLTy HMOBIpHOCTEH k—To nociigy O, (f) € IUIBHICTIO PO3MOALLY
HMOBIpHOCTEH MOXUOKU OJUHUYHOTO €KCIIEPUMEHTY, TOMY 3a O, (f) IpUHMaEThCS MUIBHICTD
HOPMAQJIBHOIO 3aKOHY PpO3MOALLYy 3 MaTreMaTUYHUM CIOJIBAaHHAM f, 1 CepeaHIM

KBaJpaTUYHUM BIIXUJIEHHSIM G

1 1(t=1, )
g
QO ()= exp ——( j , ()
o27 2\ o
Jie ¢, — 3HA4YEeHHS BUIIAJKOBOI BEJUUUHU T, OTpEMaHe BHACIIIOK k-0 AOCIiy.
) L. ) b—a
HpI/I I_[BOMy HpHﬁMaGTLCﬂ, 1o O ¢ OJHAKOBHUM IJId BC1X JOCJI1IIB 1 I[OplBHIOG o= 6

3Haiinemo craii ¢, (k = I,_n).
IIpn k =1 maemo

b b
[Awar=c[lHO+ew]d=1.

3BIIKH
1

c1:

9

b
J.[fo(t)+(p1(t)]dt

2
e () =——exp —l(t_—tl)
! o\ 2T 2\ ©
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b b
O6urCcIMMO IHTETpaIH I fo(t)dt 1 I(pl (Hdt:

b

_ ! “(b—a)=1;
a

b b
1 1
1[ tdt:—jdt: ¢
) /o b—a b—a bh—

a
b . b (t-1)*
. 2 .
2) Jlist obumcieHHs IHTerpasa .[(pl(t) dt = \/_Ie 26" dr BBEIEMO HOBY 3MiHHY
a

o\2T

a

-t
z=—-"
c

,3BIIKH t =0z +1), dt =0dz.

. . .. a—t
3HaiiieMo HOBI MeXi iHTerpyBaHHs. SKmo t=a, TO z= L gkmo t=b, TO

(¢)
b—t
= .
(¢}
OT1xe
b—t b—t
b (=) g 0o 2 o 2
1 5 1 — 1 — 1 —
e O dt=—— e *d;=—— e *di+— e *dz=
o\2T 21 21 21
a a—1 a—1 0

OCTaTOYHO OTpUMAEMO

b b
1 2 b—t a—t
Hdt =—— 26" dr=d Ll—p| —1 .
!:(pl() 0\/2n£e ( c J ( c j

Tomi

f—

=

b-t a-t,\’
1+ Ll-o L
c c
Crani c,, ..., ¢, 3HaXOJATbCS AaHAJIOIIYHO 1 TOMY (hopMysy At OOUUCIIEHHS CTalIUX

¢; (k=1,n) Mo’Ha 3amucaTH Tak:

1
Ck = (k = 1, I’l) . (3)
c c
Ortxe, 3 ypaxyBanHsaM Qopmyi (1), (2) Ta f(t) = 5 ! , IYKaHy MIUTBHICTh PO3IIOILTY
-a

f(¢) 3anmmemo y BUTIISIL

125



BICHUK TEPHOIIJIbCbKOIO HALJIOHAJIbHOI'O TEXHIYHOIO YHIBEPCUTETY. Ne2 (70) 2013

1 A=\ T .
Ft) = b—aH GmZexp{ ( j]Hck npu t € [a; b], @

k=1 i=k
0 nput ¢ [a; b].

Tyt crani ¢, (k=1,n) obuncmoroThes 32 popmyoro (3).

Jlns BumagkoBol BemuMHU 1, IMUTHHICT PO3MOALTY SIKOI BU3HAYAETHCS GopMyioro (4), 11
MaTeMaTH4YHE CITOIBAHHSI Ma€ BUTIISL

b UIU

M(T)= _[tf(t)dt——HckJ-thZHckij'te 202

k=1 i=k

OGuucnuBLIK iHTErpany, mo €'y popmym aus M (T) , OTPIMAEMO

2 2
n n Zlk sz

a+b - c | — 5
M(T)=— gck+;gck e e [ @) -2z | )
-1 b—t
HeZIk:a k’sz: Gk

Jlnst po3risimyBaHOi BUIIQJKOBOI BeTWYWHU 1 JIUcCIiepcis D(T) BU3HAYAETHCS 3a
(hopMmyIT0IO
b

D(T)= [ fmdr-m*(T),

sIKa TicisE OOYMCIIEHHS iHTerpasia

b VI 0 n ;o (-1)?
Itzf(t)dt: ckjtzdt+ c; J.tze 2% g,
’ b-a g k=1 i=k ov2n g
Haly/1e BUTIISATY
2 b bzn n n :i :i
D(T):w c + Ch o (Gz1k+2tk)e 2 —(622k+2tk)e 2 |+
3 k=1 k=1 i=k V2

+(0” +11)[ (20 ) - P(z,) | - M (T),

(6)

ne M (T) Busnauaetses 3a popmyrnoro (5).
OTxe, IMTBHICTH PO3MOJIUTY BUIIAIKOBOI BeJMUUHM 1 BU3HA4YaeThesl popmydoro (4), a ii
maremaruune ciofiBanns M (T) i macnepcis D(T) Bianosimao dopmymnamu (5) i (6).
Pesynprarn oGuucnenns M (T), D(T), xoedinientis sapiamii ko =o0,(T)/T; (i —

nopsiikoBuii  HoMep  (ipmu-BupoOHuKa [IPBJI) mome po3scifoBaHHS Ta MaKCHMaJIbHHUX
3Hauenb 1, =M (T)+30(T) i minimansHux 1, =M (T)—30(T) 3HaueHbp BenuuuHU 1

HaBeneHo B Tadmur 2.
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Taoaunsa 2
XapaKTepUCTHKU PO3CilIOBaHHS MOMEHTY ITPOBEPTAHHS BAIUKIB B OTBOPAX IIACTUH Ta
excrpeManbHi 3HaduenHs 1, 1 7,

3HaYeHHS XapaKTePUCTUK

dipma 5 HOHG

ky |M(D),Hwm |D(T), H-™m) | T, ,Hw™m | T, ,HM | posciropanns

(60(T)), H'm
1. “Renold” 0,095 7,29 0,48 5,21 9,37 4,16
2. “Regina” 0,057 14,62 0,69 12,12 17,11 4,99
3. “Elite” 0,125 15,60 3,80 9,75 21,45 11,70
4. “Chain-Belt” | 0,117 14,06 2,73 21,45 19,55 10,45

Buxopucrasmm  [13] 1 mami  Ttabmmmi 2, 3a  kpurepismu  CThIOJICHTa
M), -m(1),] \/nl-nz-(n1+n2—2)
=

Jm-D(T) +n,-D(T),

, TYT n; 1 n, — BeJIW4YNHHU BHOIpoK, i Dimepa

I’ll + I’l2
- g((;:))l e D(T)l > D(T)2’ OIIHHIIH CyTT€BiCTB BIZIMIHHOCTEN 3HAYEHb MATEMATHUYHUX
2

CIIOJTIBAaHb 1 JUCIIEPCii PO3CiFOBaHHS MOMEHTY ITPOBEPTAaHHS BAIMKIB y OTBOpaX IJIACTHH.

[ligpsiaxoBi iHgekcn 1 1 2 mpu XapaKTepUCTUKaX pO3CiIOBaHHS BelMuMHM 1 Ta
BEJIMYMHAX BUOIPOK 03HAYAIOTH BiJIMOBIHI JIaHi JJIS JIAHIIOTIB JIBOX Pi3HUX (PipM.

BcraHoBieHo, 0 MaTeMaTHUYHE CIOJIBaHHS BEIUYMHU 1 JUIS TIPECOBUX CIPSHKEHBb
BaJIMK — IIJacTWHA JaHMIOTIB (ipmMu “Renold” cyTTeBO BiIpi3HAETHCS B BiJMOBIIHHX
3HAYCHb MaTEMaTHYHOI'O CIIO/iBaHHS BEIUYMHU [ TIPECOBUX CHPSDKCHb JIAHITIOTIB (ipM
“Regina”, “Elite” Tta “Chain-Belt”. A moa0 MOPIBHIHHS MaTEeMAaTHYHOTO CITO/iBaHHS
BeJIMYUHU 7 JIOCTI/PKYBaHUX JIAHIIOTIB TPbOX OCTaHHIX (ipM, TO rimoTe3a iX piBHOCTI
i ITBEpIAIACS.

BusisiieHo, o BiIMiHHICTH AMCIIEPCiii pO3CifOBaHHS BeIWYWHH 7 JIJIsl BiIMOBIAHKUX Map

nanmoris ¢pipm “Renold” (D(T) =0,48(H~M)2) i “Regina” (D(T)=0,69(H'M)2) Ta JUIs
nanmoris ipvu “Elite” (D(T)=3,8(H-m)") i “Chain-Belt” (D(T)=2,73(H-m)"), ¢

HECYTTEBOIO, a TUcHepcii po3citoBanHs BemuanHA 1 uts JaHIoriB ¢ipm “Elite”, “Chain-Belt”
BIJIHOCHO IbOTO K TOKa3HWKa Juis JnaHiporiB ¢ipm “Renold” 1 “Regina” cyTTeBO
BiJIPI3HSIOTHCS.

Ha ocHOBI BHINENOJaHWX JaHUX MOXKHA CTBEP/DKYBATH, IO OIS JOMYCKIB IS
JTiaMeTpiB BaJIMKIB 1 OTBOPIB IUIACTHH JOCTI/PKyBaHUX Iap JaHIorie ¢ipm Renold” i
“Regina” Ta “Elite” i “Chain-Belt” mpakTH4YHO OJTHAKOBi, a HOMIHAJIbHI 3HAYCHHS HATSTIB Y
MIPECOBHUX CHPSDKEHHSX BAJIMK — IUIAcTHHA JaHIioriB ¢ipm “Regina”, “Elite” 1 “Chain-Belt”
CHIBPO3MIpHI W CYTTEBO BIJPI3HSAIOTHCSA BiJl BEJIMYMHU HATSTIB Y AHAJIOTIYHUX IMPECOBHUX
CIPsDKEHHSIX JIaHIoriB ¢ipmu “Renold”.

AHayi3 oTpUMaHuX 3Ha4eHb Koe(illieHTa Bapiallil JOCTIKYBaHUX JIAHIFOTIB ITOKa3aB,
oo Hailinpma cTabUTBHICTh MIIHOCTI TNPEcOBUX 3’€AHAaHb (BEJIMUYMHH MOMEHTY
poBepTaHHs) 3a0e3neuyeTbes pipmoro “Regina”, HaliMenma — ¢ipmoro “Elite”.

B3sBmm 10 yBarm, mo 4YMHHUM cTaHaapToM [1] ams mocmimpKyBaHOTO JaHIIOTa 3
KpokoM 19,05 MM BCTaHOBJIEHO pErJaMEHTOBAaHE 3HAYEHHS MOMEHTY IIPOBEpPTaHHS
T,=6H-1 , to mns nanmoriB ¢ipmu “Renold”, B sikux 7, =5,21H - m, € PU3UK OTPEMATH

NEeBHUH BIJICOTOK 3’€JHAHb, sIKI HE BIIMOBIAIOTh BUMOTaM CTaHJApTy, TOOTO € HMOBIPHICTb
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ot . . ’
nosiBu Opaxky. MIMoBipHicTh oTpuMaHHs Opaky 7, (%) 3a HUJKHBOIO TPAHMIECIO BU3HAYAETHCSA

7 :{05—¢[T1’_M(T)j]-100%,
L VD)

3a (popmyIoro

ne q)(T,,—M(T)j — ¢ynkis Jlamnaca.

VD(T)
[TincTaBuBimm gani 3 TaOMUIN 2, OTpUMaIH T; =3,14%, 1m0 € MEHIINM JIOITyCTUMOTO

piBHS — 5 % pU3HKY, IO 3aCTOCOBYETHCS B MAITMHOOY TyBaHHI.

BucnoBku. Ilons po3citoBaHHS MOMEHTY IMpPOBEpPTaHHS BaJHMKIB Yy OTBOpaxX IIACTUH
nanmroriB gipm “Regina”, “Elite” i “Chain-Belt” Biamosigao y 1,2; 2,8; 2,4 pa3a OinbIr Bij
AQHAJIOTIYHOTO ITapaMeTpy MIITHOCTI TpecoBUX 3’€qHaHb JaHIoriB ¢ipmu “Renold”. Ile
MIATBEPKYE Te, IO HAUTOUHINI ¥ CTaOlmbHI HATSATH Yy TPECOBUX 3’ €HAHHSX BAIUK —
IJJaCTHHA, a, OT)Ke, 1 HalBHUIAa TOYHICTH JiaMeTpiB BaJIUKIB 1 OTBOPIB IUIACTHH 3a0e3neueHi
¢ipmoro “Renold”.

Bignomennss marematwaHoro crojiBanHs M(T) MOMEHTY MpOBEPTaHHS BaJIHKIB Y
oTBOpax IulacTHH JaHIorie ¢ipm “Renold”, “Regina”, “Elite” 1 “Chain-Belt” no
pernamenToBanux [1] 3madens 7, ckmanmo BigmosimHo 1,215 2,43; 2,6 1 2,34 pasa, a
BIZIHOLIEHHS MAaKCHMaJIbHOTO 3HAa4e€HHA 14 JO PpEIVIAaMEHTOBAHUX 3HaueHb 1,
JOCTIPKYBAaHUX JIAHITIOTIB CKiaino Biamosimuao 1,56; 2,85; 3,57; 3,26. Ile cBimuuTh 1po
MOJKJTUBICTh BUHUKHEHHS TaKOTO HAMpyKeHO-Ie(OpMOBAHOTO CTaHy B OTBOpax IUJIACTHH,
IpH SKOMY peajlbHe 3HAueHHS pYHHIBHOTO HaBaHTa)XEHHS MoOXe OyTH MEHIIe
perIaMeHToBaHoro [1], mo HenpuIycTumo.

3a koedimieHTOM Bapialii MOMEHTY IPOBEPTAHHS 3alpPeCOBAHUX y OTBOpPAX IUIACTHH
BaJIMKIB JIOCHIPKYBaHUX JIQHITIOTIB BHUSBIEHO, IO HaiOlIbIma CTaOUTBHICT MIITHOCTI
MPECOBUX 3’€JIHAHb BAJMK — IUTACTHHA 3a0e3medyeThest Gipmoro “Regina”, a HaliMeHIa —
¢ipmoro “Elite”.

IlepcnexkTHBa. 3anpornoHOBaHA METOAWKA W pe3yabTaTh JOCHiIKEHh MOXYTh OyTH
BUKOPHUCTaHI JJI1 ONTHMI3allii po3MipHHX MapaMeTpiB CIPSKYBaHUX MOBEPXOHb MPECOBUX
3’€JJHaHb 1 JIOCII/PKEHHS B IMOBIPHICHOMY acIleKTi BIUIMBY HATSATIB Ha MIIHICTh IPECOBUX
3’€JIHaHb.

Conclusions. Scattering fields of the pin turning moment in the chain plate holes of the
companies “Regina”, “Elite” and “Chain-Belt” are larger in 1,2; 2.,8; 2,4 times respectively
than that of similar parameter of the chain pressed joints strength of the “Renold” company. It
testifies, that the most precise and stable tensions are in the roll-plate stressed joints, that is,
the most precise diameters of rolls and plate holes are provided by the “Renold” company.

Relation of the mathematic expectation M(T) of the rolls turning moment in the chain
plate holes of the companies “Renold”, “Regina” , “Elite” and “Chain-Belt” to the standard
[1] values T, is respectively: 1,21; 2,4; 2,6 and 2,34, and relation of the maximum value Tpax
to the standard values T, of the tested chains is respectively: 1,56; 2,85; 3,57; 3,26. It testifies
the possibility of appearance of such stress-strain state in the plane holes, under which the real
value of fracture loading can be less than that of standard [1] which is impossible.

According to the variation factor of the turning moment of the pressed in holes plate
rolls of the tested chains it was found, that the highest stability of the roll-plate pressed joints
strength is provided by the “Regina” company, the lowest — by the “Elite” company.

Expectations. The method proposed and the results of investigations can be less applied
for the optimization of the dimention parameters of the coupling surfaces of the pressed joints
and investigation of the tension effect on the pressed joints strength in the relativity aspect.
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