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MeTtposoriyne 3a0e3ne4eHHs KOHTPOIIO0 TEXHIYHUX
XapaKTEepUCTUK OYyAiBEJIbHUX MaTepialiB 1 BUPOOIB

Ha ocHoOBI Teopil mOXuOOK Ta MeTomy JiiHeapu3alii (yHKIH BHITAJKOBUX BEIMYHH OTpUMaHI poOodi
dbopMys Ui OIHIOBaHHS IMOBIPDHMX TIOXHOOK EKCIEPUMEHTAIBHOTO BH3HAYEHHS CEpeIHbOI TYCTHHH,
BOJIOTOCTi, BOJIOTOIJIMHAHHS Ta MIIIHOCTI TPU CTUCKY OyJiBEJIbHMX MaTepiajiB Ha 3pa3Kax NpaBHIBHOT
reomerpudHoi (opmu. Otpumani GopMysH JI03BOJISIOTH OOTPYHTOBAaHO BHOpaTH 3acoOM BUMIPIOBaHb 3
ypaxyBaHHSIM HEOOXiJHOT TOYHOCTI BU3HAUCHHS TEXHIYHNX XapaKTEPHCTHK.

OyniBeJbHI MaTepiaay, TeXHiYHi XapaKTepUCTUKHU, BUNIPOOYBaHHs, iMOBIpHi moxXnoxu

IocranoBka mnpodaemu. OCHOBHI TEXHIYHI XapaKTEPUCTHKH Pi3HOMAHITHHUX
OyaiBenbHHX MartepiaiiB 1 BUpoOiB (CepeiHs T'yCTHHA, BOOMOIIMHAHHS, MIIHICTH HpH
CTHCKY) BH3HAQUYaIOThCS EKCHEPUMEHTAJIbHUM NUISIXOM. KOHTpPOJBHI  BHIIPOOYBaHHS
BUKOHYIOTh 3a CTaHJAPTHUMH METOJMKAMH, SKI PErJaMeHTyIoTh (OopMy, pO3Mipu Ta
KIJIBKICTh 3pa3KiB, HEOOXiJHI 3aCO0M BHMIpPIOBAaHb, MOPSJIOK MPOBEIEHHS BUIPOOYBaHb Ta
OTIpallfOBaHHs pe3ynbTariB. [IpW BHKOHAHHI HAayKOBHUX JOCHIDKEHb Ta B JEAKUX I1HIITUX
BUMAJKAaX BUHHUKAa€ HEOOXINHICTh BHUMPOOYBaHb 3pa3KiB HECTaHAApTHUX po3MmipiB. Taka
HEOOXIZHICTh MOKE OOYMOBIIIOBATUCS HEMOXKIIMBICTIO OTPUMAaHHs 3pa3KiB CTaHIAPTHHX
po3MipiB 200 MPOBEJCHHSIM MAaCOBHUX BHIPOOYBaHb JECATKIB YW COTCHb 3pa3KiB 3 METOIO
IMOBIpHICHOTO TIOJJTaHHS Pe3yJbTaTiB. Y TaKUX BUIAJKaX MOCTae mpodieMa BUOOpPY 3aco0iB
BUMIPIOBAaHHS BXIJHUX MapaMeTpPiB, TOYHICTh SKUX 3a0€3MEUNUTh OI[IHIOBAHHS PE3YyJIbTYIOUUX
TEXHIYHUX XapAaKTEPUCTHK 3 JTOMYCTUMUMU MTOXUOKAMHU.

AHaJi3 OCTaHHIX J0CHiIKeHb i myOuaikaniii. MeTonu BU3HAUYCHHS BKa3aHUX BHIIIE
TEXHIYHUX XapaKTEPUCTUK PI3HUX MaTEpiajiiB BCTAHOBIICHI BIAMOBIAHUMH CTaHAAPTAMH, SIKi 3
ypaxyBaHHSIM OCOOJMBOCTEH MaTepialliB perjaMeHTyIOTh HeoOXimHy dopmy, po3Mmipu Ta
HOPSIIOK TMIATOTOBKM 3pa3KiB, TOYHICTh BUMIPIOBaHb PO3MIPIB, MAacH Ta IHIIUX BXITHHX
napameTpiB, TOPSIOK MPOBEIECHHS BUIIPOOYyBaHb Ta OOpPOOKH pe3ynbTaTiB. XapaKTepHUMH
npukiagamMu € JlepkaBHi crtanmapta [1, 2, 3], ski BigoOpaxarTh CYTHICTH METOIIB
BU3HAYEHHSI CEPEeIHbOI TyCTHHH, BOJIOTOCTi, BOJOINOITIMHAHHS Ta MIIHOCTI HPU CTUCKY
OyZiBeNbHUX PO34MHIB, OETOHIB Ta IHIIMX MaTEpiajiB.

[Ipuknagom BuUnpoOyBaHb 3pa3KiB HECTAHAAPTHUX PO3MIPIB MOXKYTh CIY>KATH HAIll
poGotu [4,5], y sxux 3a pesyiapraramu BunpoOyBaHb mnoHan 400 3paskiB OyaiBenbHOI
Kepamiku y ¢opmi kKyba 3 peOpomM 2 cM OTpuUMaHi 3aKOHH PO3MOJUTY CEpeIHBOI T'yCTHHH,
BOJIOTIOTJIMHAHHS Ta MIIHOCTI MPH CTUCKY, @ TaKOXX BCTAHOBJIEHA 3aJIEXKHICTh MOKa3HUKA
MOPO30CTIMKOCTI B/l CTYNEHIO HacCW4YeHHs Mop Boaorw. OTpumaHi pe3ysbTaTH JA03BOJWIHA B
poGoti [6] cnporHo3yBaTHM JOBrOBIYHICTH ULETVISHUX CTIiH 32 KPHUTEPIEM BTpaTH
MOPO30CTIMKOCTI IIOBEPXHEBOTO MIAPy B pEAIbHUX KIIMATUYHAX YMOBaxX YKpaiHH.

TexHiuHI XapakTepucTUKU OyIiBEIbHUX MaTepiaiiB, BU3HaueH1 Metonamu [1, 2, 3], €
pe3yibTaTaMy HEMpsIMUX BUMIPIOBaHb, TOYHICTh SKUX 3QJICKUTH BiJi TOYHOCTI BHU3HAYEHHS
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Oe3rmocepelHbO  BUMIPSHUX BXIJIHUX [apaMeTpiB. 3arajbHa METOAMKA OI[IHIOBAaHHS
HEBU3HAUEHOCTI pe3yJIbTaTiB HENpPSIMHUX BHMIPIOBaHb JIOCUTh JETalbHO BHKJIAJEHA B
HOpPMaTHBHUX J0KyMeHTax [7, 8], mociOHuky [9] Ta B iHmMX mKepenax. Meroauka 6a3yeTbes
Ha OLIHIOBAaHHI CTATUCTHUYHUX XapaKTEPUCTHK BUIAJKOBOI BEIMYMHU PE3YyJIbTaTy HENPSIMOIO
BUMIPIOBaHHS 4Ye€pe3 CTATUCTHYHI XapaKTEepUCTHKH BUMAJKOBUX BEIWYMH BXITHHX
napameTpiB. B TumoBomy Bumanky HemiHIHHOT (YHKIIT BHMIPIOBaHHS I OIeparis
BUKOHY€ThCS BUKIIaeHUM B [9] MeTotoM siHeapu3aiii GyHKIIi BUNIAIKOBUX BEITHYHH.

ITokazana B [4,5] HeoOXigHiCTh BHMPOOYBaHb 3pa3KiB OYIiBEILHUX MaTepiajiB
HECTaHAAPTHUX PO3MIpiB 00OYMOBIIIOE MOTPeOy B OTPUMAHHI KOHKPETHUX poOouux (Gopmy
JUISL  OIIIHIOBAHHS IMOBIPHUX TOXMOOK pe3yJbTaTiB EKCIEPUMEHTAIBPHOTO BHU3HAYCHHS
MIITHOCTI MPHU CTUCKY, TYCTHHHU, BOJIOTOCTI Ta BOJOMOINIMHAHHS Oy/iBeTbHUX MaTepiaiiB Ha
3pa3kax MpPaBHJIBHOI TEOMETPUYHOT (POPMH.

ITocTanoBka 3aBaaHHs. MeTa 1aHOi pOOOTH MOJISTae B OTPUMaHHI poOo4nx hopmy
JUISL OLIHIOBAHHSI IMOBIPHUX BIJHOCHHUX MOXMOOK BH3HAUEHHS TEXHIYHHUX XapaKTEPUCTHUK
OyZiBeNbHUX MaTepialliB Mpu BUNPOOYBAHHAX 3pa3KiB MPaBUIbHOI T€OMETPHUYHOI (hOPMHU.

Mertoanka OIlIHIOBAaHHS HEBHM3HAYEHOCTI Ta IMOBIpHUX MOXHOOK. Posrismarorbes
BCTaHOBJEHI B [1, 2, 3] Ta B iHIIMX cTaHAapTax CIOCOOW BH3HAYEHHS MIITHOCTI IIPU CTHCKY,
CepeHbOI TYCTHHHM, BOJIOIOCTI Ta BOJOIOIVIMHAHHSA Ha 3pa3kax OyaiBebHUX MarTepiaiiB
npaBWIbHOI reoMeTpuuHoi Qopmu. B ycix Bumagkax BKazaHi XapaKTEPUCTUKU €
pe3ysbTaTaMu HENpSMUX BUMIPIOBAHb, SIKI OOUMCIIOIOTHCS YEPEe3 BX1/IHI MapaMeTpu: po3Mipu
3pa3KiB, Macy 3pa3KiB, pyHHIBHE 3yCWUIs INpH BUIOPOOYyBaHHAX Ha CTUCK. SIK BXijaHI
napamMeTpH, TaK 1 Pe3yJbTyIOuUl TEXHIUHI XapaKTEPUCTUKH € BUMAJAKOBUMU BEIMYMHAMH,
CTYMiHb HEBU3HAYEHOCTI SKUX BHUPAKAETHCS CTaHAAPTaMH PO3MOALIIB ab0o IMOBIpHUMHU
BITHOCHUMH TOXMOKaM¥, IO BIJMOBIAAIOTh 3aJaHid  3a0e3MeUeHOCTI  pe3yJbTaTy.
OuiHIOBaHHA  HEBH3HAYEHOCTI  pe3yJbTaTiB  HEMpPSAMUX  BUMIPIOBaHb  TEXHIUYHUX
XapaKTepUCTHK Oy/IBEIbHUX MaTepialliB 0a3yeTbcsi Ha 3arajbHid meromumi [7, 8] Ta
BIZJOMOMY METO/Ii JliHeapu3allii GyHKIIH BUIaIKOBUX BennuuH [9].

3a HasBHOCTI BUOIPOK JOCTAaTHHOTO OOCSTY CTaHIAPTHI HEBU3HAYEHOCTI BXiTHHUX
napameTpiB, sKi Oe3MocepeTHhO BUMIPIOIOTHCS IMiJI Yac BUIPOOYBaHb, MOXKHA BCTAaHOBHUTH
IISIXOM CTaTHCTUYHOI 0OpoOKM 3a MeToaukor [6]. BpaxoByrounm He3HayHy KiTbKiCTh
BUIIPOOYBaHb 3pa3KiB OJHi€l cepii, ska BUMaraeTbcs cranaapramu [1, 2] Ta iHmmMu, OLIbII
peajbHUM CIIOCOOOM € BUKOPHCTaHHS I[IHM MOJUIKA 3aco0y BUMIpIOBaHHsS (JiHINKH,
IITAHT€HIUPKYJIS, Tepe3iB, BUMPOOYBaIbHOI MAIIMHHA TOMIO). BHUXOAsSYW 3 pIBHOMIpHOTO
posnoainy [9] pe3ysbTraTy BUMIPIOBaHHS B MEXKax IiHU MOJIIKH 3aco0y BuMiproBanHs Dy,
CTaHJapTHA HEBH3HAUYCHICTH pE3yNbTaTy OE3MOCepPeaHhOr0 BHMIpIOBaHHS K-TOTO BXiTHOTO
napaMmeTrpa JOpiBHIOE:

S, =D, /\12~0,3-D,. (1)

PiBusinast ~ BumpoOyBaHHS, 3a SKUM  OOYHCIIOIOTH  HEOOXIAHY  TEeXHIYHY
XapaKTepUCTUKy Y SIK pe3yJbTaT HEMPSMOrO BHMIPIOBAHHS uepe3 L BUMIpSHHX BXITHHX
napameTpiB Xi, Ma€ 3araJbHUN BUTIIS

Y=p(X,. X, .. X)), @)

SIKHI KOHKPETH3Y€ETHCS BiIIOBITHO 0 CTAHIAPTHOTO METO/IY BH3HAYCHHS KOXKHOI TEXHIYHOI
XapaKTEePUCTHKHU. SIK mpaBuiIo, piBHAHHS (2) € HEMHIMHUM BiJTHOCHO BXITHHX mapameTpiB Xg.
[lykaHe 3HaYeHHS TEXHIYHOT XapaKTEepUCTUKH Y € QYHKIIEI0 BUNIAJKOBUX BEIUUUH Xk
1 TAKOX MpejcTaBIIse coOO0I0 BUMAAKOBY BEIMYMHY. MaTeMaTH4He CHOIBaHHS Pe3ybTy04ol
BUTIAIKOBOT BENMYMHU Y BU3HAYAETHCS MUIAXOM IMiJICTAHOBKH JI0 KOHKPETHOTO BHUpa3y
piBHSHHS BUIpOOYyBaHb (2) Oe3mocepeHbO BUMIPSHUX 3HAYEHb BXIMHHX MapameTpiB Xg.

177



ISSN 2664-262X Central Ukrainian Scientific Bulletin. Technical Sciences. 2022. Col.5(36), Part |

CrangapT (cTaHjapTHa HEBU3HAUYCHICTh) PE3YJIbTATy MEPETBOPEHHs (2) MOXXHA BU3HAYMTH
HIISXOM JiiHeapu3aiii ¢pyukiii (2) 3a metoaukoro [9]. s mboro HeoOXiTHO 3HAWTH YACTHHHI
TIOXiTHI KOHKPETH30BaHOTO BHUPa3y (2) MO KOXKHOMY 3 BXIJIHUX HapaMeTpiB Xi i MICTABUTH iX
JI0 3arajabHOI hopMyJH, HaBeaeHol B [7, 8, 9]

(3)

Ta BUKOHATH HEOOX1H1 anreOpaiuHi mepeTBOPEHHs 1 crpolieHHs. PesyiapTaTom Oyne poboda
dopmyna s OOYMCIEHHS CTaHAAPTHOI HEBHU3HAYEHOCTI Sy TEXHIYHOI XapaKTePUCTUKU
Martepialy, BU3HAUYCHOI CTaHJAPTHUM METOJOM HEIMPSMOTO BHMIPIOBAaHHS 3 ypaXyBaHHSIM
BUITaJIKOBUX IMOXMOOK BUMIPIOBaHb BX1JIHHX MapaMeTPiB.

ImMoBipHa BiJIHOCHA MOXMOKA pe3yJbTaTy BHUMiproBaHHS (y BIJICOTKaxX) BU3HAYAETHCH,
BUXO/IS1YH 13 3aKOHY HOPMaJILHOTO po3mo ity [9] mykaHoi TeXHIYHOT XapaKTePUCTHKH:

A, =100-t,-S, /M, . 4)

ae tg — aprymMeHT QyHKIIii HOpMaIbHOIO PO3NOALLY, IO BIANOBIIA€ 3a0€3M1€4EHOCTI f3;

My — cepenne abo GpakTHUHO OTpUMaHEe 3HAYEHHS TOCIIIKEHOTO TapaMeTpa;

Sy — cTanapTHA HEBM3HAYCHICTh PE3yJIbTaTy HEMPSIMOTO BUMIpIOBaHHS 3a (3).

3HaueHHs tp BCTAHOBIIOETHCS Ul JBOCTOPOHHBOI 3a0e3ledyeHocTi. 30Kpema, Hpu
ts = 1,64 orpumyemo 3abesneueHicTb pesynbrary f=0,9, npu t3=196 — £=0,95, a npu
ts = 2,58 — £=0,99. Lle o3Hauae, 1m0 BITHOCHA NMOXHOKA pe3yJbTaTy BU3HAUEHHS TEXHIUHOI
XapaKTEPUCTHKH He mepeBuiye 3HaueHus (4) mis 90%, 95% un 99% Bumaakis.

PoGoui ¢opmynu s OIIHIOBaHHS IMOBIPHMX MOXUOOK pE3yNbTaTiB HEMPSIMUX
BUMIPIOBaHb TEXHIYHHUX XapaKTEPUCTUK OTPUMaHI 3a BHKIAJCHOI METOAMKOI. Hinkue
HaBEJICHI PIBHSHHS HEMPSAMUX BUMIPIOBaHb, SKi MPEACTaBIAIOTh 0000 HaBencHi B [1, 2, 3]
Ta IHOIMX CTaHaapTax (HOpMynH Ui BU3HAUEHHS TEXHIYHMX XapaKTEPUCTHK MaTepialiB 3a
pesyibTaTaMu BUIPOOYBaHb, a TaKoX (GopMynu Juisi OOYMCIIEHHS IMOBIPHUX BIJIHOCHUX
NOXHOOK pe3yIbTaTy HEeMPSIMOTO BUMIPIOBAHHS IIMX XapaKTePUCTHK Ha 0a3i Bupasis (3) i (4).

Haseneni mmwxue ¢opmymu (5)...(11) npumyckarooTh, oo yci po3mipu 3paska
BUMIPIOIOTBCSL 3 OJHAKOBOK TO4YHICTIO, TOOTO Dy =Dp=D;=Dy. YV ¢opmynax (5)...(11)
BUKOPHUCTAaHI TaKi MO3HAYCHHS:

a, b, ¢, d — cepenni U 0MHUYHI PO3MIpH 3pa3Ka, BUMIPSHI 3 0JJHAKOBOIO TOUHICTIO;

M. i M, — Macu CyXoro i Bojororo (HaCHYEHOIr0 BOJI0I0) 3pa3Ka,

De, D 1 Dy — ninu nofinok 3aco0iB BUMIpIOBaHHS 3yCHILISI, MACH Ta PO3MIpiB 3pa3Ka.

F — pyiiniBHE 3ycWiuis Ipu BUTIPOOYBaHHI Ha CTHUCK;

BoponornuHaHHs Ta BOJIOTICTH 32 Macoro, a TaKOX IMOBIpHa BiJHOCHA MOXHOKa ix
BU3HAYCHHS OIIHIOIOTHCS 3a (popMyIamu:

— 3000-t,-D
W:M.loo%; AW:%'
m W -m;

c

m’+m’ . (5)

C H

CepenHs rycTiHa 3paskiB y Gopmi napanenemninena po3mipamu axbxc:

30-t
po M, Y e D (s b el b0 D]

Cepenns ryctuHa 3pa3kiB KyOiuHoi (hopmu 3 pedpom a:
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m 30't/3 2 N2 Y

P 8, -2% Foem o )

CepeHsi rycTHHA MWTIHAPAIHAX 3pa3kiB giamMmeTpoM d Ta BUCOTOIO C:

o= 4-m z1,27-m; A = 38,21, .
r-c-d>  c-d? ’ p-c?-d®

\/cz-dZ-Drf,+(d2+c2)-m2-Df. (8)

Mexa MIIHOCTI MpU CTHCKY MNPU3MaTHYHUX 3pas3KiB 3 MPSMOKYTHUM IEpepi3oM
po3mipamu axb:

F . 30'tﬂ 2 K2 2 2 2 2 2
R=—— R_m~\/a b?-DZ +(a? +b?)-F2.D? | 9)
Meska MIIIHOCTI IPU CTHCKY 3pa3KiB KBaJIpaTHOTO Mepepi3y 31 CTOPOHOIO a:

F. 30'tﬂ 2 N2 Y
R=— AR=R_a3-\/a .D2+2-F?.D? . (10)
Meska MIILIHOCTI ITPH CTHCKY IHIIHAPHYHUX 3pa3KiB AiameTpom d Ta BUCOTOO C:

4.F 1,27-F 3812'tﬁ 2 2 2 2
R=——7~ ™ AR:W.\/d .D2 +F2.D? | (11)

Pospaxynku 3a ¢opmynamu (5)...(11) 3 ypaxyBaHHIM (GaKTHUYHHX 3HAYCHD BXIiTHHX
napaMeTpiB Ta MOMJIMBOT TOYHOCTI X BUMIPIOBAHHS J1I03BOJISIIOTH OLIIHUTH BITHOCHI TOXHOKH
HEMPSIMUX BUMIPIOBaHb OCHOBHHMX TEXHIYHHMX XapaKTEPUCTUK OyiBETbHUX MaTepialliB i
BUPOOIB Ta 3iMICHUTH OOIpyHTOBaHMN BHUOIp 3ac00iB BUMIpIOBaHHS aJs 3a0e3NedyeHHs
HEOOX1THOT TOYHOCT1 pe3yJIbTaTIB.

Bubip 3aco0iB BUMIpIOBaHHS /Jisi EKCIEPUMEHTAIBLHOTO BU3HAYCHHS TEXHIYHHUX
XapaKTEePUCTUK OyIBEIbHUX MaTepialliB 3MIMCHIOETHCS HA OCHOBI aHaN3y IMOBIPHUX
NOXHOOK HEeTPsIMOTO BU3HAUEHHS IIUX XapaKTEPUCTUK. Y SKOCTI MPUKIIAAY OLIHUMO TOYHICTh
BHU3HAYEHHS CEPEIHbOI I'YCTUHHU LIEMEHTHO-TIIIAHOT0 Oy 1IBEILHOIO PO3YHHY 3 HOMIHAJILHUM
sHaueHHsM  p ~ 1800 kr/m® = 0,0018 r/mm®. 3rimmo 3 JCTY [1], Bumpobysamms crif
NPOBOJUTH Ha 3paskax KyOiunoi ¢opmu 3 pebpom 70,7 mm. 3pa3ku BUMIPIOIOTHCS
MITAHTSHIUPKYJIeM 3 IiHOW moainku Dy = 0,1 MM Ta 3BaXkylOThCsA Ha TEXHIYHUX Tepe3ax 3
rpaganiero BaxkiB Dy = 0,2 1.

VY sKocCTi anbTEepHATHUBHMX BapiaHTIB BUMPOOYBAaHb PO3MVIIHEMO KyOIluHI 3pa3ku 3
pedpom 50 mm i 30 MM, a TaKOK 3BaXKYBAaHHS HA MOMITOBUX Tepe3ax 3 MiHow moauiku 10 r ta
BUMIPIOBAHHS JIIHIKKOIO 3 IIHOIO TOAUIKK 1 MM. 3aranom mpoaHaiizoBaHO 12 MOXITUBUX
BapiaHTIB BH3HAYCHHS CEPENHBOI T'YCTHHHW PO3YHMHY, SIKi mepernidyeHi B tabmumi 1. B ycix
BUITaJIKaX HEOOXiaHA 111 OOYMCIICHh Maca 3pa3KiB BU3HAYAIACs Yepe3 iX HOMIHAIBHUI 00'eM
Ta cepeaHio ryctuny. [lpu peanbHux BUNpoOyBaHHSX CIIiJ] BpPaXOBYBaTH (PAKTUYHO OTPUMaHI
CepeIHI 3HAaYCHHS PO3MIpPiB 1 Macu BUMPOOYBAHKUX 3Pa3KiB.

IIpu BunpoOyBaHHAX OyJiBeNIbHUX MaTepiajiB 3aco0M BHUMIPIOBaHb BXIJIHHUX
napamMeTpiB Ciij oOMpaTH TaKUMH, 100 BOHHM 3a0e3reduyBajidl BU3HAUYCHHS TEXHIYHUX
XapaKTepUCTUK 3 JIOCTaTHHOIO TOYHICTIO TPH MAaKCUMalbHI MPOCTOTI BUKOHAHHS
BHUMIpIOBaHb. KpHuTepieM 10MyCTUMOCTI BUKOPUCTAHHS TUX YM IHIIUX 3aC001B BUMIPIOBaHHS
€ IMOBIPHI BIIHOCHI TOXMOKH HEMPSIMOI'O BU3HAUYEHHS CEpeIHbOI I'yCTUHHU PO3UYMHY, HaBEACHI
B OCTaHHbOMY CTOBHII Tabuuii 1. Bonu oOumcieHi 3a ¢popmyinorw (7) s TBOCTOPOHHBOT
3a0e3neuenocrti 0,95.
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3 TabauIl BUIHO, IO CTAHAAPTHHUHA METOa BUNpoOyBaHb [1] KyGiB 3 po3mipom pebpa
70,7 MM 3abesrieuyye OTpUMaHHS pe3ysbTariB 3 moxuOkamu A, < +0,46%. 3BaxkxyBaHHSA Ha
MOIITOBUX Tepe3ax 30imblrye imMoBipHy moxuOky mo 0,54%, mo TakoX MOKHa BBaXKaTH
JIOCTAaTHHO TOYHHM PE3yJIbTaTOM. Y BHIIQJIKy BHMIPIOBAaHHS PO3MIpIB JIHIHKOIO IMOBIpHI
noxuOku 3poctaroTh 10 1,44...1,47%, 110 TeX MOKHA BBaYKATH 33JOBUTEHIUM PE3yJIbTATOM.

Tabmuus 1 — IMOBIpHI MOXMOKM BHM3HAYEHHS CEpPEAHBOI T'YCTHHHU
BUKOPHCTAHHI PI3HUX 3pa3KiB Ta 3ac00iB BUMIPIOBaHHS
Ne 3aco0u BUMIpIOBaHb | Dy, MM | Dy, T | A,, %
Ky0Ou 3 HOMiHasmbHUM po3Mipom pedpa 70,7 MM 1 macoro 636 T

1 | HITaHreHUMpKyJyb, TEXHIYHI TEPE3U 0,1 0,2 0,46

2 | llItaHreHIMPKYJIb, MOIITOBI TEPE3H 0,1 10,0 0,54

3 | Jliniiika, TexXHIYHI Tepe3n 1,0 0,2 1,44

4 | Jliniiika, MOMTOBI Tepe3n 1,0 10,0 1,47
Ky6u 3 HOMiHaIbHUM po3mipom pedpa 50 MM i Macoro 225 T

5 | HlTaHreHIMpPKY b, TEXHIYHI TEPE3U 0,1 0,2 0,65

6 | llITaHreHIMPKYJIh, MOMITOBI TEPE3H 0,1 10,0 1,05

7 | Jliniiika, TeXHIYHI Tepe3u 1,0 0,2 2,04

8 | Jliniiika, momToBi Tepe3un 1,0 10,0 2,20
Ky6u 3 HoMiHasIbHUM po3mipom pedpa 50 mm 1 macoro 49 r

9 | lllTaHreHMPKYJTh, TEXHIYHI TEPE3U 0,1 0,2 1,20

10 | HITaHreHUPKYJIb, MOMITOBI TEPE3U 0,1 10,0 3,97

11 | Jliniiika, TEXHIYHI TEPE3H 1,0 0,2 3,44

12 | Jliniiika, MOIITOBI Tepe3u 1,0 10,0 5,11

Licepeno: pospobneno asmopamu

3MEHIICHHsT PO3MIpIB 3pa3KiB NpPU BUKOPUCTAHHI THX XK€ 3ac00iB BUMIpIOBaHHS
icTOTHO 30inbIIye iMoBipHI moxuOku. Ilpm BunpoOyBaHHI KyOiB 3 pedpom 50 MM 1OCHTH
TOYHI pe3ysbTaTH 3 MOXUOKow Omu3bko 1% MOXHa OTpUMATH NpPU BUKOPUCTAHHI
HITAHTCHIMPKYJS Ta TEXHIYHUX ab0 MOIITOBMX Tepe3iB. BuMiproBaHHsS poO3MIpIB 3pa3KiB
JHIMKOIO BUBOIUTH MOXHOKM 3a Mexi 2%. Kybu 3 po3mipom pebpa 30 MM 10CUTH TOYHO
MO’KHa BUNPOOYBaTH TIJIKU NPU BUKOPUCTAHHI IITAHICHIMPKYJIS Ta TEXHIYHUX Tepe3iB. Yci
1HIIII BapiaHTU BUMIPIOBaHb NMPU3BOJATH 10 OTPUMAHHS HAJITO BEJIMKUX MOXMOOK BU3HAYEHHS
CepeaHbOI I'yCTUHH.

Bukonanuif mpukiaa mokasye, IO A8 JOCUTh TOYHOTO BHM3HAYEHHS CEPEHBOI
TYCTHHH IIEMEHTHO-TIIIAHOTO PO3YMHY Ha CTAaHAApPTHUX Ky0ax 3 po3mipom pedpa 70,7 MM
MO>KHa BUKOPUCTOBYBATH MOIITOBI Tepe3u 3 1iHO noAuiku 10 T Ta cTaneBy JiHINKY 3 IIHOO
noaiiku 1,0 mm. Take BigXuiIeHHS BiJl BUMOT CTaHAapTy [1] icTOTHO CIPOCTUTH MPOLEAYPY
BUNPOOYBaHb MPHU JTOCTaTHIN TOYHOCTI pe3ysbrariB. KyOu 3 po3mipom pedpa 50 MM Takox
MOXKHa 3BaXyBaTW Ha TMOIITOBUX TEpe3ax, aje BUMIPIOBATH iX PO3MIPH  CHiX
mTaHTeHIUpKyJeM 3 miHow nofaiaku 0,1 mm. IIpu BunpoOyBaHHSIX KyOiB 3 po3mipoMm pedpa
30 MM cI1i]1 BAKOPUCTOBYBATH TUTBKHU IITAHTCHIIUPKYJIb 1 TEXHIUHI TepE3H.

BucHoBku.

1. Orpumani po6oui ¢GopMyaH Ui OLIHIOBAHHS IMOBIPDHMX BiJIHOCHHUX MOXHOOK
eKCIIEpUMEHTAIbHOTO BHM3HAYEHHS CEPEHbOI TYCTHHH, BOJIOTOCTI, BOJOIOIVIMHAHHS Ta
MIITHOCTI TIPU CTUCKY OYIiBEJbHUX MaTepialiiB i BUPOOIB 3a pe3ysbTaTaMyd BHUIPOOYBaHb
3pa3KiB MPaBWIBHOI T€OMETPUIHOT (HOPMH.
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2. BukopucrtanHs oTpuMaHuX (opMyn mae 3MOry 3MIHCHUTH OOIPYHTOBaHHA BHOIp

3aco0iB BUMIPIOBaHHS Il 3a0e3MeueHHs HEOOXITHOI TOYHOCTI pe3yJIbTaTiB BHU3HAYCHHS
TEXHIYHUX XapaKTEPUCTUK MPU MaKCUMaJIbHINA MPOCTOTI BUKOHAHHS BUMiPIOBAHb.

3. AHaAJIOTIYHUM YHUHOM MOXYTh OyTH OTpuMaHi poOodi (GopMysH s OIIHIOBAHHS

IMOBIPHUX BIJJHOCHHUX MOXHOOK PE3yJIbTaTiB BU3HAYCHHS IHIIUX XapaKTEPUCTHK (MIIIHOCTI
IIPH 3THHI, PO3TATY Ta 3CYBi, MIITHOCTI TEIUIOI30/AIIHHAX MaTepialliB IPH CTUCKY O 3a7aHO1
nedopmariii, TEIUIONPOBIAHOCTI) Ta MPU BUKOPUCTAHHI 3pa3KiB 1HIINX GOpM.
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Metrological Control of Technical Characteristics Evaluation of Building Materials and

Products

The problem of assessing the possible relative errors of the technical characteristics of building
materials when testing samples of the correct geometric shape has been solved.

The work is based on the theory of errors and on the method of linearization of functions of random
variables. The technical characteristics of the materials are determined by the equations of indirect measurements
through the input parameters, directly measured during the tests with known level of accuracy. Linearization of
the equations of indirect measurement allowed to obtain dependences for determining the standard and probable
relative errors of determining the average density, humidity, water absorption and compressive strength of
building materials. Samples of the correct geometric shape of the following types are considered: cube,
parallelepiped, circular cylinder. The input values of the obtained formulas are the size and weight of the
samples, as well as the destructive force during compression. The accuracy of direct measurement of these
values is determined by the values of division of the corresponding measuring instruments. The obtained
formulas give possible relative errors of indirect measurements of the analyzed technical characteristics
corresponding to the given two-way security level. The use of the obtained formulas allows you to reasonably
choose the means for measuring the input parameters that provide the necessary accuracy of the results of
determining the technical characteristics with the maximum ease of performing the measurements. The method
for assessing the accuracy and the choice of measuring instruments for measuring the size and mass of samples
is illustrated by an example of determining the average density of a mortar based on the results of testing cubic
samples of different sizes.

The results of the study can be used in the experimental determination of the analyzed technical
characteristics of building materials of other types, as well as extended to assess the accuracy of other technical
characteristics, which are determined by indirect methods.
building materials, technical characteristics, testing of materials, probable errors
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