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Jocaigkeno 3MiHy BeJJHYMHN MiKPOTBEPIOCTi JUCTOBOr0 6 MM ()10aT-cKJja 3aJ1€3KHO Bij
YMOB BUMipIOBaHHsl. BcTaHOB/IeHO, 1110 BeJHMYMHA MIKPOTBEPAOCTi 3a1€KUTH BiJ BOJIOrOCTi
NMOBEePXHi, HABAHTA’KeHHs Ha iHAEHTOp i yacy BUTpUMKH. BuOpaHo ontumanbHi mapamerpu
BUMIpPIOBaHHSI BeJIMYMHU MiKPOTBEPAOCTi 6 MM JIHCTOBOTO (pi10aT-CcKJIA.

KarouoBi ciaoBa: MikpoTBepaicTb, YMOBH BHMIpIOBaHHSI, BOJIOTICTh TOBEPXHI,
HABAHTA’KEHHSI HA iHIEHTOP, JUCTOBE (MI0AT-CKIIO.

The change of microhardness values of 6 mm float glass, depending on the measur ement
conditions wer e investigated. It was established that the value of microhardness depends on the
surface moisture, the load on indentor and duration time. The optimal parameters of
micr ohar dness measurement of 6 mm float glasswer e chosen.

Key words: microhardness, conditions of measurement, surface humidity, load on
indentor, float glass.

IocTranoBka npo6aemu. JlociiKeHHs BETMYMHN MIKPOTBEPIOCTI CTAHOBUTH BEIMKHI iHTEpEC AT
BHUSIBJICHHS CXHJIBHOCTI CKJIa 10 PYHHYBaHHS, OCKIIBKY BEJNMKE 3HAUYEHHS ITiJ Yac PyHHYBaHHS TBEPAUX Til
Mae MOBEPXHS MaTepiaiy, 3BiZIKH MOYMHAETHCS MPOLEC 3apO/pPKeHHs 1 po3BUTOK TpimuH [3]. Kpim Toro,
BH3HAYEHHS MIKPOTBEPAOCTI A€ MOXKJIMBICTH OLIHWUTH MIiLHITH BUpOOy Ha OCHOBI JIMIIE OZHOTO 3pa3Ka
CKJI, TOI SK JUTS BU3HAYEHHS MeXaHi4HOi MinHOCTI HeoOxiano 30-50 3paskis [4].

OcCkinbKkM 3HAYCHHS MIKPOTBEPIOCTI 3ajekaTb BiJl yYMOB BHMIpPIOBaHHS, B@KJIMBUM € BHOIp
ONTUMAJILHUX MTAPaMETPiB BU3HAYCHHS MiKPOTBEPIOCTI.

AHaJi3 ocTaHHIX AocaixKeHb i myOaikaniii. [1ix vac Bu3HaUECHHS BETUYWHU MIKPOTBEPOCTI CIiJT
BpaxoByBaTtu OaraTo (pakTopiB, IO HPUBOIATH 10 PO30DKHOCTI pe3ynbraTiB. OCHOBHOIO MPUYMHOIO €
BiJICYTHICTb YiTKOI METOAMKH BU3HAYCHHS MIKPOTBEPAOCTI, 30KpeMa He Ma€ CTPOroi yHi(ikawii MBUAKOCTI
OMYyCKaHHs iHAEHTOpa i Yacy BUTpUMKHU [7]. 3rimHo 3i cranmapramu ASTM E 384, TOCT 2999-75
TPUBANICTh BUTPUMKHM MiJ 4Yac HAaBaHTaKEHHS Ha i1HAeHTOp mnoBHMHHa craHoBuTH 10-15 ¢, mpore y
JiTepaTypHHX [DKEpesiax BKa3aHo, 10 BUTPUMKA B HABAHTa)KEHOMY CTaHi MOBMHHA CTAHOBUTU HE MEHIIIE
30-60 c [6], B inmux pob6oTax BoHa cranoBmwia 5 ¢ [5, 7]. Jis BU3HAYEHHS MiKPOTBEPIOCTI AOCIITHUKH
BukopucToByBand HaBauTaxeHnus 50 r [8], 20 r [9], BeauymHa SAKOrO TEK BIUIMBAE HA 3HAYCHHS
MikpoTBepAocTi. OueBUAHO, IO AJS PI3HOTO CKJIAAY CKJIa, ONTHUMAajbHE 3HAUCHHS 3a3HAUYCHHUX BHIIE
napameTpiB Oyae pi3HUM.

Merta po6otn. [locmipKeHHs BETMYMHH MIKPOTBEPJOCTI 3aJIE)KHO BiJi YMOB BHUMIpIOBaHHS i
BCTaHOBJICHHS ONITUMAJILHHX MTapaMeTpiB 11 BUSHAUEHHS JUIS JINCTOBOTO 6 MM (proaT-ckia.

Pe3ynbTatn gociigkeHb. 3 METOH BHSBJICHHS yMOB, 3a SKHX BEJIMYMHA MIKPOTBEPIOCTI €

HaOLIBII cTabiIbHOIO, BU3HAYAIM MIKPOTBEPIICTh 32 BikkepcoM B yMoBax atMoc(hepHOTro MOBITPSI, MiCIs
cyminus 3a Temmeparypu 150 °C mporsrom 30 xB Ta micis BUTpHMyBaHHS y Bomi mpotarom 30 XB.
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HaBantaxxenHs Ha ingeHtop cranoBwio 200r, vac BuTpuMku S5 c. JloBkHMHA [iaroHami BimOWTKa
BH3HAYAJIach 3a JIOTIOMOTOI0 IporpamMu Axio.

Pesynbratu nocmimkens (Tadi. 1) mokasany, 10 BUTPUMYBAHHS Y BOAI MPUBOIMUTH J0 3MCHIICHHS
BennmurHE MikpoTtBepaocti Ha 1 % (Bix 6130 MITa go 6050 MITa). ITicnst cymniHHS 3pa3KiB CKila 3HAYCHHS
MmikpoTtBepaocti € 6inpimmu Ha 1 % (Big 6130 MIla mo 6210 MIla). Omxke, Bomora Ha MOBEPXHi 3pa3KiB
CKJIa, 3aBASKH TiIPOJITHYHOMY mochabmorodomy edpekry [9] chnpuuMHIOE 3MEHILICHHS BEIUYHHH
MIKpPOTBEpAOCTi. 3pa3Ku CKJa BHUIPOOYBaHI MICHIsA CYIIIHHS, XapaKTEpU3YIOThCS TaKOX HalMEHIINM
PO3KHIOM OKpPEMHX 3HaueHb MikpoTBepmocti (cepemnst moxuOka craHoButh 300 MIla). Omxe, s
OTPUMAaHHsS JOCTOBIPHMX pe3yJbTaTiB BU3HAUYEHHS MIKPOTBEPIOCTI MNOTPIOHO MAOCHiAKYyBaTH Ha
BHCYULICHUX 3pa3Kax CKIa.

Tabnuys 1

3HaYeHHSA BeJMYHHH MIKPOTBEepAOCTi BUXIZHOIO 3pa3Ka

YMOBH BUMIipIOBaHHS Bemmuuna mikpoteepaocti, MIla Bemmuuna cepenrpoi moxuoku, MIla
[Micnst cynriHHsS 6210 300
3BHUYaliHI YMOBH 6130 340
chp BUTPUMYBaHHS y 6050 320
BOJI

Bennuunny mikpoTtBepaocti BuMiproBanu 3a HaBantaxeHb 30, 50, 100, i 200 r 3a onucaHux BuIE
yMOB.SIK BHIHO i3 puc. 1, i3 30iIbIIeHHAM HaBaHTaKCHHS HA 1HIAEHTOP MIKpOTBEpAICTh 3pocTae Ha 12 %
micas cyminas (Bix 5520 mo 6210 MITa), na 19 % 3a 3Buuaiinux ymoB (Big 5140 no 6130MIIa)i Ha 22 %
micist BuTpuMyBaHHs y Bogi (Big 4950 mo 6050MIla). KprBa 3a1eKHOCTI BETUYHHU MIKPOTBEPIOCTI Bif
HaBaHTAXXCHHS HA IHASCHTOP Mae JIorapuMidHUIA XapaKTep.
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Puc. 1. I'pagpix 3arescnocmi mikpomeepoocmi cxia
810 GeNUUUHU HABAHMANCEHHS HA THOEHMOP

I3 3MiHOIO HaBaHTaXEHHS Ha I1HACHTOP, cepeaHboi TOXMOKM BUMIPIOBAHHS
MIKPOTBEPIOCTI TAaKOX 3MiHIOEThCs (Tabn. 2). 3HaueHHs MiKpoTBepaocTi mpu 30 I XapakTepu3ylThCs
HaWOITBIINM 3HAYEHHAM cepearboi moxubku (Big 380 mo 410 MIla), a mix yac HaBantaxkenus 200 r —
naiimenmmmmu (Big 260 no 310 MIla).

[TorpiOHO 3ayBakuTH, 110 Y pa3i HABAaHTAXEHHS Ha iHAeHTOp MeHue HiX 30 r, oTpuMaHi BigOUTKH
Oy/lM HACTIIBKM MajMMH, IO BHMIPIOBaHHS JOBXKHHHU JiaroHaii OyJi0 HEMOXJIHMBUM. A y pasi

BCIIMYMHA

HaBaHTaXeHHS Ourbire Hik 200 T Manmo Micue YTBOPEHHS CITKM MIKPOTPIIMH Yy KyTax BigOUTKa.
BumiproBanHs MikpoTBepaocTi 3a HaBaHTakeHHS 200 T € MOKJIMBUM JIMIIIE 33 YMOBH, 1[0 YaC BUTPHUMKH
CTaHOBHTSH 5 c. Y pasi 30ibIICHHS [ILOTO Yacy CIIOCTEPIracThCsl YTBOPEHHSI TPILlHH.
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Tabauys 2
Cepeanst noxudka BeJMYHMHU MiKPOTBEPAOCTI 3a/1€5KHO BiJl HABAHTAKEHHS HA iHIEHTOP

VoBH BHMipIOBaHA HaBaurtakeHHsI Ha iHIEHTOP, T
30 50 100 200
Micns cymrinAas 380 350 320 260
3BHUYaliHI YMOBH 400 380 380 310
[Ticnst BUTpUMYBaHHS Y BOJI 410 370 390 300

Ha ocHoBi reomerpii inzeHTopa Oyia BuBeneHa GopMylia 3aJ€KHOCTI TTUOMHN HOTO MPOHUKHEHHS
(h) Bix BenuunHM giaronai BixouTka (a):
hee &
2.2 -t968°
Byno BcTanoBneHo, 1m0 i3 301IbLUICHHSM HaBaHTaKEHHS TIIMOMHA MPOHUKHEHHS iHAEHTOPA B TOBILLY
ckia 3MmiHoeTbes Big 1,8 mo 4,29 mkm (tabm. 3). Ha 1i 3HaYeHHS BIUIMBAIOTh YMOBHM BH3HAYCHHS Ta
BEJIMYMHA HABAHTA)KEHHS Ha I1HAGHTOpP 1 3a PI3HUX YMOB BH3HAUEHHs il 3HAYEHHS BiIPi3HIIOTHCS.
Haiimenmia rnubuna nponukaenHs (1,8 MkM) Mae Miclie y BUCYLICHHX 3pa3Kax CKJa IPH Masliil BeTUYHHI
HaBaHTaKCHHsI Ha 1HICHTOP, a Halbinbma (4,29 MKM) — Micisl BATPUMYBAHHS y BOJI i 32 MAKCUMAJIbHOTO
HaBaHTAXXCHHS Ha IHACHTOP.

Tabnuys 3
3aje:xkHicTh TTUONHN NPOHUKHEHHS BiJl HABAHTAKEHHSA
Ha iHIeHTOp 32 Pi3HUX YMOB BU3HAYEeHHS
HaBanrtaxeHHs T'nmnbuna MPOHUKHCHHSA in[eHTopa, MKM
Ha iHACHTOP, T 3BUUaiiHi yMOBU [Ticna cymrinag [Ticng BUTpUMyBaHHS Y BOJI
200 4,27 4,23 4,29
100 3,09 3,05 3,11
50 2,22 2,16 3,24
30 1,83 1,80 1,88
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Uac BUTPHMKH, C

Puc. 2. 3anexcnicmo senuuunu Mikpomeepoocmi
810 mpugaiocmi GUMPUMKU

[IpoBoauiock JOCHiKEHHS 3a7IeKHOCTI BEIMYUHU MIKPOTBEPAOCTI BiJl 4aCy BUTPUMKH OITYILIEHOTO
iHGHTOpa Ha MOBEPXHi CKJa. SIK BUAHO 3 PUC. 2, 13 30LIBLICHHSAM TPUBAJIOCTI BUTPUMKH Bif 5 10 15 ¢ y
HABaHTA)KEHOMY CTaHI BEJIMYWHA MIKPOTBEPJOCTI 3MEHIIYEThCS Ha 6 %, y pa3i moxanbmoro 30iIbIIeHHS
Yyacy MPakTHYHO HE 3MIHIOETHCS. TOMY NpH BHUMIPIOBaHHI BEIMYMHHM MIKPOTBEPIOCTI CKIa HEOOXiJTHO,
o0 TpUBANiCTh BUTPUMKH CTaHOBHIJIA 15 ¢, OCKUJIBKM NMPH MEHIIMX 3HAYCHHSX OTPHUMYEMO 3aBHIICHI
3HAYEHHS i€l BEJUYUHU.

129



BucHoBku. I3 30inpmenHsaM HaBanTaxenHas Ha ingeHTop Bix 30 g0 200 r BenwunHa MiKPOTBEPIOCTI
3pocrae Ha 12 % (Big 5520 mo 6210 MIla). BenuunHa MiKpOTBEpPIOCTi, BUMIpsHA MiCis CYIIiHHS, €
Bumoto Ha 1 %, HiX 32 3BUYaHMX yMOB. BUTpUMYyBaHHS y BOAI NMPHUBOAWTH 1O 3HMIKCHHS BEITUYMHH
MikpoTBepAocTi Ha 1 %. I3 30inbIIeHHAM TPUBANIOCTI BUTPUMKH OIYLICHOro iHAEHTOpa Bix 5 mo 15c¢
BEJIMYMHA MIKPOTBEPAOCTI 3MEHIIyeThcsl Ha 6 %, 3a momanbmioro 30UIbIIEHHS Yacy NPaKTHYHO HE
3MiHIOETbCA. TOMY BUMipIOBaTH MIKpPOTBEPAICTh 6 MM (hi1oaT-cKiia moTpiOHO HA BUCYIICHIH MOBEPXHI MPH
HaBaHTaxeHH] Ha iHneHTop 100 r 3 wacom Butpumku 15 c.
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