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®dismko-TexHONOriYHWI IHCTUTYT MeTanis Ta cnnaeie HAH Ykpainn (Knis, Ykpaina)

YAOCKOHAJIEHHA HOPMATUBHO-TEXHI4YHOI
OOKYMEHTALLII HA INBAPHI BUPOBU 3 YABYHY

Ha npuknagi razibMoBuX KOJI0A0K /19 PYXOMOIro CKaaay 3asi3HuLi npoaHasi3oBaHO TeHAEHLII i
nepcrnekTuBu PO3BUTKY HOPMAaTUBHO-MPaBOBOI 6a3u Ta TEXHIYHOT OKYMeHTaLii Ha BUPOOHULITBO
JIMBaPHOI nNpoAyKuii 3 YyaByHy. B copTamMeHTi 1MBapHOI npoayKLii CAHTETUYHUI YaBYH 3aiMae
3Ha4YHWI CerMeHT 3a obcsiraMu, BK/IOHai04y BUPOOHMLTBO rasibMOBUX KOJI0L0OK PYXOMOro CKaany
3ani3Huui. Po3rissHyTo nepesarv rnpoLuecy BUrOTOBJIEHHS ralbMOBUX KOJI0LOK i3 CUHTETUYHOIO
4aByHY MOPIBHSIHO 3 BUKOPUCTAHHSIM BarpPaHO4YHOro YaByHyY. [T0ka3HUKOM SIKOCTI CUHTETUYHOIO YaBy-
HY € HU3bKWI PIBEHb 0ro 3abpyAHEHOCTI HEMETaIeBUMU BKITKOHEHHSIMU NP IOTPUMAHHI XOPCTKNX
BUMOI 10 CTPYKTYPU | MEXaHIYHUX BJIaCTUBOCTEN rOTOBOI JINBAPHOI NpoAayKUii. ¥ CUHTETUYHOMY
YaByHi, MPU3Ha4YeHOMY [1J151 BArOTOBJIEHHS ra/IbMOBUX KOJI0Z0K, OCOO/IMBY POJIb BiflirPaioTk PO3MIpU,
¢popma Ta iHLLi napamMeTpu BKparsieHb rpagity B ioro MikpOCTPYKTYPI, SIKi BI/INBAaKOTb HA MeXaHiqHi
Ta QPUKLIVIHI B1aCTUBOCTI Matepiasy. IHHoBaLiviHa TEXHOJIOr IS BUMNIaBJI€HHSI CUHTETUHHOIO YaByHY
Z103BOJISIE OTPUMYBATV HEOOX|AHI eKCrisIyaTaliviHi XxapakTepuCTUKU raslbMOBUX KOJI0A0K. BusiBneHo
npob6semu LLoA0 BiAMOBIAHOCTI HOPMATUBHO-TEXHIYHOT OKYMEHTAaLil, SIKi CTDUMYIOTb PO3LUNPEHHS
BUPOOHULTBA YaBYHHUX rabMOBUX KOJIOAOK [J1s1 PyXOMOro cknaay 3ani3Huui. 3anponoHoBa-
HO HarpsiMy PO3BUTKY CTaHAaAPTIB i TEXHIYHUX YMOB, SIKi PeriaMeHTYyoTb BUMOIrv 40 XiMiYHOro
cknaay, MiKpOCTPYKTYPUW, MN1aCTUYHOCTI Ta MILIHOCTI Marepiasly Takmx raJlbMOBUX KOJIOAOK. AHasli3
SIKOCTIi JIMBAPHOI NpoAyKUii 3 YaByHY, KUV BUMNIaB/ISIETbCS HA YKPaiHCbKUX 3aBOAax, CBIAYUTb, LL|O
HOPMAaTuBHO-NpPaBoBa 6a3a, TexHIYHa AOKYMEHTALlisl | TEXHOJI0MYHI iIHCTPYKLii Ha iT BArOTOB/IEHHS
noTpebyroTb YAOCKOHAIEHHSI LLJIIXOM MOCUJIEHHS] BUMOI 40 XiMIYHOro Ckaazay 1a BAacTUBOCTEN
qaByHy. lNokpalueHHs: pepocnnaBsiB, siki 3aCTOCOBYOTLCS NPV BUIMJIABAEHI CUHTETUYHOIO YaByHY
B €JIEKTPUYHUX IHAYKUIVIHUX rne4yax, CTBOPIOE nepeayMoBy A1 BMEHLLEHHS 3a0pyAHEHOCTI 1ioro
LUKIAJINBUMYN HEMETANIIYHHUMM BKJIOYEHHSIMU W MIABULLIEHHS BUXo4y npuaatHoro. Llev ¢paktop
mae O6yTu BifobpaxeHui B cTaHAapTax Ha YaByHHI rajbMOBIi KOJI04KU. SIK HAC/igOK 3POCTYTh
MOXJIMBOCTI AJ11 3HUXEHHSI BUTPAT MeTasly Ta €KOHOMIi esIeKTPOoeHepPrii y npoMuci0BOMYy
BUPOOHULITBI. YIOCKOHAIeHHS BUMOI CTaHAaPTIB | TEXHIYHMX YMOB Ha rajisMOBI KOJI0AKW € OAHUM
3 HaviBaXJIMBILLVX HaNpsIMiB 3MEHLLEHHST cOBIBapTOCTi YaByHY Ta 3HVXEHHS MUTOMOI BUTPATu
BapTiCHUX ¢epocnnaBiB i 1Eryiounx eJ1IeMEHTIB 3a PaxyHOK POOOTU Ha HVXKHIV A0MyCTUMIN MexXi
XiMi4HOro cknaay poarnnaBy. OCHOBHI napamMeTpu TEXHOJIOr BUrOTOBJIEHHS ra/lbMOBUX KOJ1I0A40K
i3 CUHTETUYHOrO YaByHY, SIKi 3aKPIryieHi B 3aBOACHKUX TEXHOIOIMYHUX IHCTPYKLISIX, MaTb OyTu
00rpyHTOBAaHI pe3ysbTataMu TEOPETUYHUX | eKCepUuMeHTalbHUX AO0CHIAXEHb. AKTyabHOO
3aaqyelo € yAOCKOHAaNeHHs Liei TEXHOMOrY4HOI AOKYMeHTaUii LLISIXOM Bij0OPaxKeHHsT Cy4acHUX
HayKOBUX JOCSrHEHb i MPakTU4YHOro 40CBIAY LLOAO0 ONTUMI3aLii IMBapPHUX NPOLECIB. B TexHOI0ridHnx
IHCTPYKLiSIX Ha BUrOTOBJIEHHSI raJIbMOBUX KOJIOAOK /151 PYXOMOro Ckiaay 3ani3HuLi HeobXigHO
nepenbaynti MatepiaroeHeproeKOHOMHI PEXUMU BUMIABKU CUHTETUYHOIO Y4aByHY B CYy4aCHUX
eJIeKTPUYHUX IHAYKLUIMHWUX rnedax. Ha OoCHOBI pe3ynbTatiB AOC/IOXEHb, BUKOHaHUX, 30KpemMa, y
Di3nKO-TEXHOIOrNYHOMY IHCTUTYTI MeTaniB Ta criasiB HauioHanbHOI akaaemii Hayk Ykpainu i
IHLIMX HAaYKOBMX YCTaHOBax, Ta rnpakTu4HOro AOCBIAY JIMBAPHUX MiAMNPUEMCTB PEKOMEH0BAHO
pPO3POBUTY TUMOBY TEXHOJIOMYHY IHCTPYKLiIO 3 BUrOTOBJ/IEHHSI YaBYHHUX rajlbMOBUX KOJI040K
A1 PYXOMOro cknagy 3asidHuli. B TUMOBIi TEXHONOrIYHI IHCTPYKLUIT HeOBXiAHO y3araibHUTU
i apantyBaty 0 BUPOOHUYUX YMOB JINBAPHUX MIAMPUEMCTB HAyKOBO OBrpyHTOBaHYy i BU3HaHy
rpPakTUKOK TEXHOJION 0 BUMIaBKU CUHTETUHYHOIO YaByHY /1S BUrOTOBJIEHHS raslbMOBUX KOJI0AOK.
HanaHi pekomeHaauii 14040 HEOOXiAHOCTI MOCUIEHHSI BUMOI CTaHAAPTIB i TEXHIYHUX YMOB [0
rasibMOBUX KOJI0A0K i3 KOMMO3ULiiHuX (ryMo-a36ecToBux Ta ryMo-6e3acbecToBux) marepiasis
2151 pyXoMoro cknaay 3anidHudli. O60B’si3KOBOKO BUMOIOK [0 CTaHAAapPTIB i TEXHIYHMX YMOB Ha
KOMIMO3ULiViHI rasibMOBI KOJI0AKM 3 YaBYHHUMM BCTaBKaMu Y 6€3 Takux BCTaBOK € perniaMeHTaLlis
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KOMIMOHEHTIB KOMIMO3ULIFIHOI ryMOCYMILLI Ta iX XiMiYHOro ckiaay. linBuLLeHHs BUMOIr CTaHaapTiB
i TEXHIYHUX YMOB Ha U0 NMPOoAYKLUIO 3 YaByHY B 3arasisHOMY BUIJISAl 3BOANTLCS 40 ONTUMI3aLii
J0MyCTUMUX Aiana3oHiB BMICTY BYITIE€LIIO, MapraHuto, KPEeMHI0, poCpopy Ta 3MEHLLEHHS CipKU.
ligkpecneHo HeobXiaHICTb BUPILLEHHS] HA AEePXaBHOMY PIiBHI 3aBAaHHS LLOAO YAOCKOHA/IEHHS
CTaHAapTiB Ha raibMOBI KOI04KW A1 3ai3HuLi. BupobHvKam nuTBa i3 CUHTETUYHOIO 4aByHY
HEeobXiAHO PO3LLNPIOBATV COPTAMEHT MPOAYKLIT, IKYy NocTaYyarTb Ha eKcropT. [/1s1 BUPILLEHHS Ljiei
3aaa4i HeobXigHO rapMOHI3yBaTV yKPaiHCbKi CTaHAap Ty Ha IMBAPHY MPOAYKLIO 3 EBPONECbKUMMU.
YBaru uboMy NUTaHHIO Ha AepXXxaBHOMY PIBHI MPUAINSETbCS HEAOCTATHbBO, LLO MOCAabt0€ No3uLii
YKPaiHCbKUX JINBAPHMUX MiNPUEMCTB HaA BHYTPILLUHbOMY | 30BHILLHBOMY PUHKax. PeryntoBaHHs
Z1€PXaBoK PUHKOBUX BiJHOCUH MiXXK BUPOOHUKaMU Ta CrioxuBadyaMy rnpoaykLii i3 yaByHy yepes
BZ]JOCKOHasIeHHsI HOPMaTUBHO-NMPaBoBOi 6a3u € HEOOXiAHVM 3axX040M /151 3a06e3MeHeHHs1 PO3BUTKY
JIMBaPHOI nigranysi npoMunCcI0BOro KOMraeKkcy YkpaiHu.

Kmo4oBi croBa: nvBapHe BUPOOHULTBO, ra/lbMOBI KOJ10AKU [J151 3a/1i3HUYHOIrO TPAHCOPTY, YaByH,
cTaHaapTu, TEXHIYHI BUMOIrn, TEXHOJIOIMYHI IHCTPYKLII, YI0CKOHa/NeHHS.

AHanis CTaHy NMBapHOi NPOMUCNIOBOCTI YKpaiHKN O03BOASIE BIAMITUTU CYTTEBI NO3U-
TUBHI 3PYLUEHHS B L rany3i 3a OCTaHHE aecaTtupivya [1-3 1a iH.] i BUSHA4MTW Npo-
6nemu, WO CTPUMYIOTb il NoganbLUNA iHHOBaLNHMI PO3BUTOK. [JO Takux npobnem chnif,
3apaxyBaTu, 30Kpema, NpobemMu B3aeMOLji 3 iIHLIMMKW CEKTOPaMU BiTYNSHAHOT €KOHO-
Mikn (MalWMHOOYAYBAHHAM, 3a/i3HUYHMM TPAHCMOPTOM TOW0). Takox npobnemn B3a-
€mMoAii nMMBapHOI ranyasi 3 BHYTPILWLHIM i CBITOBUM puUHKamMu. HUHILLHIN cknag, nnBapHMX
nianpnemMcTB B YKpaiHi 34e6inblworo He NOBHOKO MipOIO BiAMOBiOAE CBITOBUM TEHOEH-
uigm rnobanizauii Ta KOHKypeHLji. B uinn cdepi Halwoi Aep>xxaBu Mamxxe HEMaE NOTYXXHUX
HaLiOHaNbHUX | TPAHCHAaLIOHaIbHUX KOMMAaHi, He4OCTaTHbO HANCYYaCHILINX INBAPHUNX
3aBO/AIB, 30aTHUX BUTOTOBASATU KOHKYPEHTOCMPOMOXHY BUCOKOTEXHOJIOMYHY NpOayK-
uito. 3azHayeHi Npobnemm yCKNaaHIoTbCS HEAOCKOHANICTIO NPOMUCIOBOT NOMITUKA B
naaHi NigTPMMKN BITYNSHAHOTO BUPOBOHMKA | 3aXMCTY BHYTPILUHBOIO PUHKY Bif, eKCnaH-
Cii 3aKOpAOHHMX BMPOOHMKIB aHanoriyHoi npoaykuii [4]. Ane B YkpaiHi € nianpnemMcTBa,
obnagHaHHS | BUPOOHMYMIA NEPCOHAN AKX MalOTb BUCOKUI TEXHIYHNI Ta NPOodEeCiiHni
PiBEHb i 4OCTATHIO TEXHOJIONYHY FHYYKICTb, LLO AA€ 3MOry ONepaTMBHO pearyBatu Ha no-
Tpebu cnoxmBadis [1-3, 5 Ta iH.]. PyHaameHTanbLHO € HaykoBa 6a3a B cepi MMBAPHO-
ro BMpobHuuTBea [6—8 Ta iH.], 9ka 3ab6e3neyye BUCOKUI TEXHIYHNI piBEHb NPOAYKLIi, WO
BUPOONAIOTL NiANPUEMCTBA.

P0O3BUTOK Ta KOHKYPEHTOCMPOMOXXHICTb IMBAPHOIro BUPOOHNLTBA, K | METanyprii B Lji-
JIOMy, MEBHOIO MiPOIO 3anexarthb Bifl, JOCKOHANIOCTI B Aep>KaBi HOPMaTMBHO-MPaBOBOi 6a3u,
rany3eBoi Ta 3aBOACHKOI TEXHIYHOT AOKYMEHTALLii, iKka pernaMmeHTye BUMOIrn 40 KOHKPETHOI
JIMBAPHOI NPOAYKLLi Ta napamMeTpu TEXHOJOrIi i BArOTOBNEHHS. 3i CBOro 60Ky HOpMaTMBHO-
MPaBOBi i TEXHONONYHI AOKYMEHTU (CTaHOAAPTU, TEXHIYHI YMOBW, TEXHONOTIYHI IHCTPYKLT,
pernamMeHTu ToLLO) y cepi BUPOOHMLTBA NUTBA NOTPEDYIOTL MOCTIHOIO YAOCKOHAIEHHS
BiZINOBIOHO 00 PO3BUTKY HAYKM, TEXHIYHOI O PiBHA 0O6N1aaHAHHS | TEXHOJOrYHNX NPOLECIB BU-
MiaBfIEHHS YaBYHY, CTaJli, KONbOPOBUX MeTasiB. MNOCTIHO BIAOYBAIOTLCA MPSIMUIA | 3BOPOTHIN
3B>A3KN MiXK OiFSIbHICTIO 3 YAOCKOHANEeHHA HOPMaTUBHOI AOKYMEHTALji, 9ka pernameHTye
BUMOT W 00 NPOAYKLLi, LLLO BUTOTOBNSIETLCS, | PO3BUTKOM BUPOOHNYMX MPOLIECIB. Y NMBApPHIl
NMPOMMCNOBOCTI YKPAiHM came HAayKOBO-TEXHIYHWI pPiBEHb BUPOOHMYOI AOKYMEHTAaLi Ha
NMPOAYKLIO € iIHOAMKATOPOM CMPOMOXHOCTI L€l rasy3i ycniluHO PyHKLIOHYBaTW.

PeanbHicTb 3a3Ha4€HOro po3rNgaHeMOo Ha Npukiagi po3BUTKY BUPOOHMLTBA NTMBAPHOI
npoaykuji BiANOBiAANbLHOMO NMPU3HAYEHHS 3 4aByHY, 30KpeMa rasbMOBUX KONOOOK ANs
PYXOMOro cknagy 3ani3Huui. HaginHicte, npauesgatHiCTb, QiSNYHI i MeEXaHiYHi BnacTu-
BOCTi UMX geTanein CyTTEBO BMMBAOTb HA 6e3rneky ekcryaTaLiji pyxoMoro cknagy ta
€KOHOMIiYHI nokasHukn 3anidHnui [9]. Hanpuknaa, B ctatTi [10] noBigoMnsaeTses, WO
LUNSX EKCTPEHOr 0 rasibMyBaHHS TEMI0BO3iB Npu WBMAKOCTSX 80 Km/rog, i 6inbLie CyTTEBO
3aNexunTb Bif, CTPYKTYPU | TBEPAOCTI NOBEPXHI TEPTSH YABYHHUX ra/IbMiHIBHUX KOJIO40K.

3acTapinicTb i HeOOCKOHAaNICTb HOPMaTUBHO-MNPAaBOBOI 6a3un € NpobaemMoto nnueap-
HOI ranyai, K i BaXKOi MPOMMCNOBOCTI YKpaiHn B LinoMy. lanbMiBHI KONOLAKM PYXOMOro
cknafy 3anisHuui BUroTOBASIOTLCS 3rigAHO 3 BUMOraMmm CTaH4apTiB. Y BUHATKOBUX BU-
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nagkax 3rigHo 3 TEXHIYHUMM YyMOBaMK, PO3P0OIeHMMI | 3aTBEPIXKEHVMM BiAMOBIAHO 00
3aKoHOAAaBCTBaA. HauioHanbHi cTaHaapTy Ha ranbMiBHI KONOAKW NS PyXOMOro ckiaay
3ani3HuLi He rapMOHI30BaHi 3 EBPONENCBKUMU. BiTiM3HAHA HOpMaTUBHO-NpaBoBa 6asa
Hey3roa)xeHa 3 EBPOMNencbKoLo i MixkHapoaHO. 3a3Ha4nMO, Lo B 90-X pokax MUHYNOro
CTONITTS EBPAsiNCbKOI0 paaoto 3i cTaHaapTM3aLii, MeTposorii Ta ceptudikadiji (EACC),
[0 9KOi ToAi BXOAUNW HauiOHaNbHI OpraHu 3i ctaHgapTu3alii gepxas, siki 40 po3nany
PapsHcbkoro Cotogy 6ynu ioro pecnybnikamu, NPURHATO AeKinbka cTaHaapTiB, Lo pe-
rmamMeHTyBaIM TEXHIYHI BUMOTU A0 KONOAOK rafibMiBHUX YaBYHHUX A1 PyXOMOro cKnagy
3ani3Huui, 3okpema MOCT 30249-97 [11] Ta iHwi. Ane B noganbLUi POKX akTUBHa poboTa
B LibOMY Hanpsami 3ynuHunacs. Jeski mixxHapoaHi ctaHgapTu, Hanpuknaa, FOCT 33695-
2015, YkpaiHa noku o He BBena B fito.

B moHorpadii [9] niokpecneHo, Wo Ha BiaMiHY Bif, 3aranbHOBU3HAHOI NPaKTUKN CTO-
COBHO HOPMAaTUBHOI AOKYMeHTaLi Ha 6yab-aKi MaTepianu, aetani, MalMHW TOLLO, YA0-
CKOHa/IEHHIO HOPMaTUBHO-NPAaBOBOI 6a3u (CTaHAAPTIB, TEXHIYHMX YMOB) | TEXHOJOTIYHIN
[OKyMeHTaLi (3aBOACBKNM iIHCTPYKLiSIM, BAPOOHMYMM pernameHTam) Ha BUrOTOBJIEHHS
rasbMiBHUX KONOA0K NOCUJIEHOI yBaArm He npuainsaeTbcs. BogHoyac po3BuHyTa HOpMa-
TuBHa 6a3a € CYTTEBUM PE3epBOM Y NiABULLIEHHI AKOCTI rasibMiBHUX KOMOA0K, 6e3nekun
PYXy Ta eKOHOMIi4HOI eeKTUBHOCTI 3ani3Huui [9, c. 7]. Ockinbku ranbMiBHI KONOAKW ANS
PYXOMOro cknaay 3ani3HuLi BUrOTOB/ISIKOTb HE TiflbkM 3 YaBYHY, a 1 3 Tak 3BAHOIO KOM-
no3uLinHoro matepiany (rymo-a3decToBOi 4 rymo-6e3a36ecToBOi CyMilli 3 YaBYHHUMW
BCTaBkamMm abo 6e3 Oyab-akMx BCTaBOK), TO 3aBAAaHHS OO0 YAOCKOHANEHHS HoOpMa-
TUBHO-MPABOBOI | TEXHONOrYHOI JOKYMEHTaLji Ha BUPOOHULITBO rajibMiBHUX KONOOOK i3
YyaByHy Oy0emMo po3rnsaaTii NOPiBHIOKYM 3 aHANOTIHHUMU MUTAHHAMM LWOAO0 3a3HAYEHUX
KOMMNO3ULMHUX KONOO0K.

Ctpoku nii B YkpaiHi Oekinbkox ctaHaapTiB, SKi pernamMeHTyoTb TEXHIYHI YMOBU Ha
ranbMiBHI KOJIOAKW 3 YaBYHY, BXe 3aKiHYNIMCS Y/ 3aKiHYaTbCs HANONMX4YMM YacoMm. Tak,
BXe 3akiH4ymBcsa cTpok Aji FOCT 1205-73. «<Konoaoka TopmosHas BaroHHas» (Tun C). Jlnwe
0o 01.01.2022 poky 6yanytb giatn B YkpaiHi TOCT 30249-97 «Konogka NOKOMOTUBHAs
TopMo3Has rpebHeBas» (Tun M) i TOCT 28186-89 «Konoaka TopMo3Has assi MOTOPO-
BaroHHOro NoaBmHoro coctara» (Tun @). Ha 3amiHy uym ctangapTam €Bpoasiicbka
papa 3i ctangapTuaalii, meTponorii Ta ceptudikadii (EACC) po3pobuna Mixxaep>kaBHUM
ctaHpapT MOCT 33695-2015 «Konoaku TOpMO3HbIE YYryHHbIE A5 Xene3HO40POXHOro
noaBUXHOIoO cocTaBa», 3apeecTpoBaHuii MAP 14 rpynnsa 2015 poky Ne 11903. TexHiuyHi
BUMOT 00 rasibMOBKX KOJNIOAOK, SIKi BUSHAYEHi LM CTaHOAPTOM, 3a00Bi/TbHAOTb BUMOT U
YKp3ani3nuui. BiT4ynaHsaHi nMBapHi NignpmMemMcTBa CNPOMOXHI BUFrOTOBASATY FafibMiBHI KO-
JI0KN 3rigHO 3 BUMOramu Lboro ctaHaoapTy [2—3]. ToMy, Ha HaLl nornsan, BBEAEHHS Y Aito B
YkpaiHi FOCT 33695-2015 6yno 6 gouinbHUM. MNpuHalriMHi 0 pO3P00KM Ta 3aTBEPIKEHHS
aHaNOrivyHOro ykpaiHCbKOro CTaHaapTy Ha 3a3HavYeHy NPOAYKLLO.

HapailiHiCTb BUKOPUCTAHHS Yy PyXOMOMY CKafi 3ani3HuNL YaBYHHUX rasibMiBHUX KOJ10-
[OK NepeBiPEHO COTHEID POKIB ixX ekcrnyaTaLii B Pi3HUX KNiIMaTUYHUX 30HAX, MPU Pi3HUX
HaBaHTAXEHHSNX i WBNAKOCTAX NoT4riB. JJo nepesar YaByHHUX rajibMiBHUX KONOAOK
BiAHOCSATbCS BMCOKA MILHICTb, XOPOLLIE BiABeAeHHs Tennaa, ke BUAINSETbCA Npu ranb-
MYBaHHi NOTAriB BHACAIAOK TEPTSH KOMOAKM MO MNOBEPXHi Kofieca, BiACYTHICTb BMINBY
BOJIOIM, CHIry, HU3bKOi TemMnepaTypu Ha KOedIilLiEHT TEPTS NOBEPXOHb KONOAOK i KOMIC
pyxomoro cknaay Towo [1, 3, 5, 9 Ta iH.]. Ane ocTaHHIM YacoM Ha 3ani3HuLj YKpaiHu 3a-
MICTb KONTOA0K 3 YaBYHY 30i/bLUYETLCS BUKOPUCTAHHS FrafibMiBHUX KONIOAOK 3 Tak 3BAHNX
«KOMMNO3ULNHUX» MaTepianis (a36ecToBoi Y 6e3a36ecToBOi rymocymilli). Bumoru oo
Takux KOMMO3ULLIMHNX KONoaok chopMyboBaHO, Hanpuknaa, B TY Y-6-05495578.017-
2001 «Konoaku ranbMiBHIi KOMMNO3ULLiMHI 3 CITYATO-APOTOBUM KapKacoM A5 3ai3HUYHNX
BaHTaXKHNX BarOHiB» Ta iHLLMX aHaNOriYHNX TEXHIYHUX yMoBax. B MoHorpadii [9] HaBeaeHo
BUCHOBKMW, sIKi 6a3yl0TbCs Ha AaHuX BCEOIYHUX O0CHiaXeHb Ta NPOMUCIOBOrO A0CBIayY
ekcnayarauii PisHMUX ranbMIBHUX KOIOAOK HA 3ani3HWL, | CBiAYaTb MPO Te, WO rajbMiBHi
KONOAKW i3 a36eCTOBOI Y1 6e3a36eCTOBOT N'YMOCYMiLLi (KOMMO3ULLIHOro MaTepiany) He-
pernameHToOBaHOr 0 i HEKOHTPOJIbOBAHOIO XiMiYHOIO Ckiaay NOCTYNalTbCsi 3a OCHOBHUMU
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TEXHIYHUMU MOKA3HNUKAMW rafibMiBHUM KOOAKAM i3 YaByHY. Taknux BUCHOBKIB OiNALLINN
aBTopu cTaten [1, 3, 5]. B poborTi [5], 3okpema, nobynoBaHo TabnuLio, B AKil MOPIBHIO-
IOTbCS MOKA3HUKM IKOCTi FrafibMiBHUX KOMOA0K AJ151 PYXOMOIrO 3aMiB8HUYHOMO TPaHCMOoPTY
3 YaBYHY | KOMMO3MULLHOro (rymo-a30ecToBOro tTa rymo-6e3a3tecTtoBoro) marepiany 3
YaBYHHUMW BCTaBkaMu 4 6€3 BCTABOK.

lMokasaHo, W0 OCHALLEHHS KOMMO3ULIMHNX KOOAOK YaBYHHUMM BCTaBKaMu 3 METOLO
NMoKpaLLEeHHS BiABOAY TEMNMa i3 30HM TEPTS KONOAKN 3 MOBEPXHEID KONeca He PATYE Cu-
Tyauito i 3a3Ha4eHy npobnemy He BUpiLye. Marixe 3a ycimMa nokaszHMkamm SKoCTi (OmB.
Tabnuuo B CTaTTi [5]) KOMMNO3ULLINHI ranbMiBHI KOTOAKM i3 'yMOCYMILLIi 3 YaBYHHVMUW BCTaB-
kamum abo 6e3 BCTaBOK MNoCcTynatTbes YaByHHUM. MiLHICTb YaByHY B ~ 15 pasiB BuLLA, HiX
KOMMO3ULIMHOro Matepiany. BHacnigok HU3bKOi MiLHOCTI Ta NOripLUeHHS eKCnnyaTauinHuxX
XapakTePUCTUK B OCIHHbO-3MMOBUI Nepioa rafibMiBHI KOOAKWY i3 KOMMO3ULINHNX MaTe-
pianiB HEKOHTPOJIbOBAHOIO XiMIYHOIO CKJ1aay HE rapaHTYOTb 6e3aBapiliHiCTb rajibMiBHUX
cucTem noTarie. Hn3bka MiLHICTb MPY CTUCKAaHHI KOMMO3ULINHOIO MaTepiany CTBOPHOE
Hebe3neKy Woa0 PyNHYBaHHS KOIOO0K NPW rajibMyBaHHi.

Oco6nMBO NigKPEecnMMo, Wo, 9K 3a3Ha4eHO Ha cTop. 96-97 HasBaHOi KHUrKM [9]
I. T. Hei>xxko Ta cniBaBTOPIB, BUPOOHUK KOMMO3ULIMHMX KONOA0K HABITb Y TEXHIYHMX YMOBaX
He OAa€ rapaxTil BiAHOCHO BiACYTHOCTI HEFATUBHOIO BMNJIMBY KONOAKN HA MOBEPXHIO Ka-
TaHHSA KoAicHUX nap. KOMNO3ULLHI KONOAKM «MOXYTb CIPUSATU SHMXKXEHHIO AOBIrOBIYHOCTI
poBOTK KONICHUX Map i AaBaTn HEraTUBHWUIA Pe3ybTaT», a caMe NOLLKOAXKYBaTN poboyy
MOBEPXHIO KOJIIC PyXOMOIrO 3ani3HNYHOrO TpaHCNOPTY. BUKOHAHI OLiHKM Ta OTPUMaHi Ha
ix niacTaBi BUCHOBKM CBiaYaTh NPO HEeEKTUBHICTb BUKOPUCTAHHS rajibMiBHUX KOMNO3M-
LiMHMX KONOAOK i3 TyMOCYMILLi 3 HANOBHIOBA4YaMM HEBIAOMOIO XiMiYHOI0O cknaay 3aMicTb
YaBYHHWX, BUXOOS4W, i3 EKOHOMIYHIX MOKA3HWKIB eKcrniyaTaLiji pyxoMOoro ckiaay 3anisHuLj
B Li/IOMY. He kaxkyum BXe MpPo eKONOrivyHy LWKiAANBICTb KOMMO3ULIMHOIO MaTtepiany ans
noaen i HABKONMLLHBOIO CepeaoBMLLA.

B HopMaTUBHUX OKYMEHTaxX Ha rafibMiBHi KONOAKM YaBYH BUSHAYAETLCS SIK ETANIOHHNI
maTepian ang BUroToBEHHS Liei npoayKuii. Miakpecnmmo, Wwo e 3adikCoOBaHO Y BiTYM3HS-
HUX Ta MiXKHAPOAHWX CTaHdapTax, y HAYyKOBO-TEXHIYHINM niTepaTypi. locTaBka ranbMiBHUX
YaBYHHWX KOSTOO0K Ha BUPOOHULITBO, @ TaKOX PO3P0o0Ka TEXHIYHMX YMOB Ha L0 MpoaykK-
Lo Ha nignpuemcTBax YkpaiHu BinOyBaeTbCs 3a3BmnYai 3a y4acTio AT «YKp3anisHuus».
Konoakn ranbMiBHi KOMMNO3ULiNHI 3 T'yM0-a306eCcToBOI Y1 ryM0o-6e3a30eCTOBOI CyMillli
3 YaBYHHMMW BCTaBKaMy Ta 6e3 BCTAaBOK He BiAMnoBigaloTb BMMOram Loao0 iX MilLHOCTI,
TBEPOOCTi, EKONOMYHOCTI TOLLO Yepe3 BiACYTHICTb Y TEXHIYHNX YMOBaX Ha L0 NPOAYKLLiItO
rOJIOBHOI XapakTeEPUCTUKK, a caMe XiMIYHOIO ckliaay KOMMNO3ULLIMHOIo MaTtepiasny, 3 9Koro
BUIFOTOBNSIOTLCA KONOAKMN. [0 BUSHAYEHHS BUMOT i pernamMeHTauii cknaay KOMMOHEHTIB
KOMMO3ULINHOro mMatepiany (FyMOCYMiLli), XIMIYHOro cknaay KOXHOro iHrpedieHTa ao-
LiJTbHO HakKNacTy MOPaTopi Ha Ait0 TEXHIYHUX YMOB HAa KOMMO3ULiMHI ranbMiBHI KOnoa-
K1, a TakoxX BiaknukaTtu nianuc Ykpainoto MpoTtokony Big, 30.09.2018 p. Ne 113-I wono
NPpUNHATTA MiXkaep>aBHOIO pPaaoto i3 cTaHaapTuaadii, meTponorii i ceptudgikauii FTOCT
34434-2018 «TopMO3Hble KOJIOAKM FPY30BbIX XeN1e3HO0POXHbIX BaroHOB. TexHu4eckue
TpeboBaHMa 1 NpaBuia pacyeTar.

XimiyHMI cknag maTepiany, 3 IKoro BUroToBNEHI rafibMiBHi KOSTOAKW, BASHAYAE iX OCHO-
BHi MNOKa3HUKM AKOCTI Ta eKkcryaTaLliiHi xapakTepuctuku. OgHak rofloBHUN JOKYMEHT,
KNI BU3HAYaE BUMOT W [0 FrasibMiBHUX KONIOA0K 3 KOMMNO3ULIMHMX MaTepianis (a36ecToBOi
Ta 6e3a306eCcTOBOI N'YMOCYMILLi), a came TeXHIYHI YMOBM, HE MICTUTb BUMOT [0 XiMIYHOIO
cknany uyx marepianis. Y pesynsrati Ha 3ai3HNLK0 MOCTa4aloTbCs KOMMNO3ULiNHI ranibMiBHi
KONoaku 6e3 0yab-IKOro KOHTPOJIHO XIMIYHOIO CKIaly MaTepiasny, 3 Ikoro BOHU BUrOTOBJIEHI.
MopyLUyTbCA BCi 3aKOHO4ABY0-HOPMATUBHI JOKYMEHTN CTOCOBHO HE TifIbK/ 3a3HAa4€HOro
NMUTaHHS, a i PYHKLLIOHYBaAHHSA CUCTEMU CTanaapTM3aLlii B aepxasi. He nependayeHo 6ynb-
SIKOI BiANOBiAaIbHOCTI 9K MOCTaYabHUKIB rafibMiBHUX KONOAOK 3 KOMMO3ULLIMHUX MaTepi-
anise, TaK 1 3ai3HKL, SKa ix ekcnayaTye, 3a NOPYLLUEHHS KOCTi KONOAOK Ta NOB’A3aHKnX 3
LM HOPM Oe3neku Ha TpaHcnopTi. Mpu LboMY Ha 3aNi3HNULSIX YCbOro CBITY TPaNNATbCS
BMNAAKW aBapin NOTArB Yepe3 HESKICHI FalbMiBHI CUCTEMM PYXOMOIO ckiaay.
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TexHiYHI YMOBW Ha KONOAKM rasibMiBHIi KOMMO3ULINHI A9 PYXOMOro ckiagy 3ani3HuL;
HUHI PEECTPYIOTLCA BiAMOBIAHVMMMN OEPXABHUMMU YCTAaHOBaAMU, HE 3BaXal4m Ha BiOCYT-
HICTb BUMOT 4,0 XIMIYHOIO CKNaay KOMMO3ULINHNX MaTepianis, 3 AKMX BUTOTOBJIAIOTHCS Liji
konogku. Lien dakt noTpebye okpemMoro posrsay.

B meakmx TexHiYHMX yMOBax Ha KOMMO3WLLVHI rafibMiBHI KOJIOOKN BU3HAYEHO O0MyC-
TUMIi BEIMYNHN 236eCTO-rYMOBOIO | CUNIKOBMICHOIO MUY CUHTETUYHUX Ta MiHEPAJTBHNX
BOJIOKOH, PEYOBUH, AKi BUOINAIOTLCA B NMPOLECI BUrOTOBJIEHHS rasibMiBHUX KOJIOA4OK i3
KOMMO3WLINHOI ryMOCYMiLLi. Anle Len WKignmen ong 30opos> g io4en nui BUAINAETLCA
He TiNbKN NPV BUIOTOBJIEHHI, @ TakoX i NP ekcryaTaLii KOJo40K BHACNAOK, X 3HOLLY-
BaHHS Nig, 4ac ranbMyBaHHs noisgis. LKionvBeicTe 4ii uboro nuiy Ha nogen i JoBKins
Bimoma [3, 9 TaiH.]. ABTOpM cTaTTi [12] BBAXAaTh, L0 rafibMiBHI KONOAKM i3 KOMAO3ULINHOT
ryMOCYMiLli MatoTb BapTO 3a00POHUTU, OCKINIbKM MPK iX ekcrnyaTawii, BHaCNigok TepTs
Takux rasibMiBHMX KOJI0OL0K MO KOJiecaM PyxXoMOro Ckiaay, yTBOPIOETLCS OTPYWMHUI CMOT
HaBKOJO NOTAra, SKMM AMXaloTb JtoamM | 3a0pyaHIOETLCS HABKOMLLHE cepenoBuLle. 3rig-
HO 3 iHdOopMaLielo, HaBeaeHo 3 MoHorpadii [9, ¢. 5], MoBa Mae NPO COTHI TUCAY TOHH
mMaTepiasny ranbMiBHUX KONOOO0K, KU CTUPAETLCH Ha MOPOX.

BinbLl geTanbHe NOPIBHAHHSA YaBYHHUX | KOMMNO3ULLINHKX (30KpemMa 3 HaBYHHUMW BCTaB-
KamMu) rasbMiBHUX KONIOAO0K AJ1 PYXOMOIo ckjiafy 3anisHuLi BUKOHaHO B poboTi [5], Ha
AKY MW NOCUSTIAEMOCH.

B DOMNOBHEHHS 00 BULLEBUKIAAEHOrO HEOOXIOHO 3BEPHYTUM yBary Ha po3risHyTe B
Lt poBOTi MMTAHHSA NPO HEBIAMNOBIAHICTL BUPOOAEHNX B YKpaiHi Ta Pocii KoMNo3uu,iiHmx
rymo-a36ecToBux 4n rymo-6e3a3beCcToBmX rasibMiBHMX KONOAO0K 3 YaBYHHUMMW BCTaBKaMM
abo 6e3 TakmMx BCTaBOK BMMoOram €sponericbkoro Coto3sy, Bu3Ha4eHnM B gokyMeHTi UIC
541-4-0OR «[anbma — ranbma 3 KOMAOSULIMHUMW FafibMiBHUMW KONOAKaMU. 3arasnbHi
YMOBU 519 cepTudikauii KOMNO3ULIMHUX rafibMiBHUX KOOAOK». [TpuynHa B TOMY, LLO B
TEXHIYHNX YMOBaXx Ha rajibMiBHi KOMMNO3WLiliHI KONOAKM, SIKi BAPOOASAOTh | eKCryaTyoTh
Ha 3ani3Huui B YkpaiHi, Binopyci, Pocii, He pernameHTyeTbCa XiMiYHWUI CKnag, Ta iHrpe-
DieHTn komnosuuirHoro matepiany, sk UIC 541-4-OR. Cnig, norogntnceb 3 BUCHOBKaMu
po6oTu [4], B sikilh HarosnowyeTbes, Wwo B YkpaiHi 3rigHo 3 ACTY 1.5:2015 «HauioHanbHa
cTaHgapTmaadis. MNpaBuna po3pobeHHs Ta 0POPMIIEHHS HaLiOHANIbHUX HOPMaTUBHUX
LOKYMEHTIB» BUMOIM [0 XiMIYHOI O Ck1afly MaTepiany KOMMO3ULINHUX rafibMiBHUX KOJTIO40K
MatoTb OYyTKN pernaMmeHToBaHi 6e3nocepenHbo B TEXHIYHMX YMOBax ab0 B KPECIEHHSX, B
OCHOBHOMY Haruci Y1 B €NeKTPOHHIN CTPYKTYpi BUpOoOY. Migkpecnumo, wo B €Bponeni-
cbkomy CO03i Ha3Ba «KOMMO3ULLiViHI» HANEXUTb 30BCIM IHLLMM rafibMiBHUM KOJ104KaM, SAKi
HEe MatoTb HIYOro CMiJibHOroO 3 ryMo-CyMmillaMu HEKOHTPOJIbOBAHOI O CKaay.

BoockoHaniowuuy BiTYHN3HAHI 1 TEXHIYHI YMOBW Ha 4YaBYHHI KOJIOAKWM Hacamrepepn
HeobXigHO NOCUNTN BUMOIM 0 BMICTY CipKM B YaBYHi. 30kpemMa BMICT Cipk1 He NoBU-
HeH nepesuyBatn 0,05 %. CyyacHa TeXHONOria BUMAABKM CUHTETUYHOIO YaByHy [2-3,
6 Ta iH.] LO3BOJISE NOCUUTY BUMOTM 0 BMICTY Cipku. FKicTb Konoaok 6yae niapuieHa
3a paxyHOK NoKpaLLeHHA MIKPOCTPYKTYPU | MeXaHI4YHNX BTaCTUBOCTEN YaByHy. [1o-apyre,
07151 MOCUJIEHHS KOHTPOJIO AKOCTI MOBEPXHI YaBYHHUX rafibMiBHUX KOJIOAOK Ha npegMmeT
MOXJIMBOI HasiBHOCTI AedeKTIB cnif, nependaqmTi B HOPMaTMBHIl JOKYMEHTALLii BUKOHaHHS
npobocTpymMmeHeBoi 00poOKN Lyx BUPODIB.

B TEXHIYHMX IHCTPYKLSIX 3 BUrOTOBJIEHHS HaBYHHWX KOJI0A0K Cifg, nependbadinTii Moxim-
BiCTb BMKOPWCTAHHS TEPMIYHOro aHanigdy [8] nig yac BunnaBneHHss CUHTETUYHOMO YaBYHY B
IHOYKUIMHNX eNeKTpU4HMX nevax. KopncHUm 3axogom y Hanpsami NigBULLLEEHHSA TEXHIYHOIO
piBHSA NMBapHOro BMpoObHULTBA B YKpaiHi 6e3yMoBHO Oye y3aranbHEHHS BiTYN3HAHOIO
[OCBiAy B Ui rany3i i CTBOPEHHSA TUMOBOT TEXHOJIOTYHOI IHCTPYKLT 3 BUMNaBNE€HHS CUH-
TETUYHOr O YaBYHY.

BucHoBku

e HopMaTMBHO-TEXHIYHA OKYMEHTaLid (CTaH4apTU, TEXHIYHI YMOBUW, TEXHOJOTIYHI iH-
CTPYKLU,ji TOLLO) y cepi nMBapHOro BUPOOHMLITBA NOTPEBYIOTh YA0CKOHANEHHS BiAMNOBIAHO
[0 PO3BUTKY LLIET ranysii rapmMoHi3saLii 3 EBpOnencbko HOPMaTMBHO-MPaBOBOro 6a3010.
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e Halikpall NoKasHUKU KOCTi YaBYHHUX rajibMiBHUX KOJTO40K 3a6e3nevyoTbecs npu
BUIFOTOBJIEHHI iX i3 CUHTETUYHOIO YaBYHY, BUMJIABIEHONO B iIHAYKLLIMHUX Nevax.

e BupobneHi B YkpaiHi ranbMiBHI KONIOAKW i3 KOMMO3ULIMHOrO maTtepiany (rymo-a3s-
©ecToBOi Y1 rymo-6e3a36eCcToBOi CyMillli 3 YaBYHHMMW BCTaBkaMy abo 6e3 BCTaBOK) He
BiAMOBIJAIOTb BMMOraM HOPMaTUBHO-TEXHIYHOI AOKYyMeHTaLii €Bponencbkoro Coiosy
Ha Taky NPOAYKLLO i BiANOBIAHO HE MalOTb NEPCNEKTMBU BUKOPUCTAHHS Y rafibMiBHUX
CUCTEMAX PYyXOMOIo ckiaay 3ai3Huup EBponu.

e [1pn po3pobLLi HOBUX i YOOCKOHANEHHI Aito4MX CTaHAAPTIB Ta TEXHIYHMX YMOB Ha
ranbMiBHI KOMMO3WULLiMHI KONOAKM HEOOXiAHO pernaMmeHTyBaTu B LIX HOPMaTUBHUX O0KY-
MEHTax BUMOIM A0 Ckaay KOMMOHEHTIB i BMICTY PEYOBUH B KOMMO3ULLIMHIA ryMOCYMilLli
Ta iX XiMiYHWI cknag,.

e BaockoHaniowum Aitodi 1 CTBOPIOYM HOBI CTaHAAPTY HA YaBYHHI rasibMiBHI KOJIOAKN
HEeOoOXiAHO NOCUINTN BUMOTWN A0 XiMiYHOIrO Ckiady YaByHY, 30KpeMa 3MEHLUMUTN JOMNyC-
TMUIA BMICT cipkn 0o 0,05 %. Takox OoLifibHO A1 MOCUNIEHHS KOHTPOJTIO NOBEPXHEBUX
nedeKTiB Konoaok nependaynTn ix 4pobocTpymMmeHeBy 0OpOOKy.
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IMPROVEMENT OF REGULATORY AND TECHNICAL DOCUMENTATION FOR
FOUNDRY FABRICS

On the example of brake pads for railway rolling stock, trends and prospects for the development
of the regulatory framework and technical documentation for the production of cast iron products
are analyzed. In the range of foundry products, synthetic cast iron occupies a significant segment
in terms of volume, including the production of brake pads for railway rolling stock. The advantages
of the process of manufacturing brake pads from synthetic cast iron in comparison with the use of
cupola castiron are considered. An indicator of the quality of synthetic castiron is the low level of its
contamination by non-metallic inclusions in compliance with strict requirements for the structure and
mechanical properties of the finished foundry. In synthetic castiron, designed for the manufacture
of brake pads, a special role is played by the size, shape and other parameters of graphite inclusions
in its microstructure, which affect the mechanical and frictional properties of the material. Innovative
technology of smelting of synthetic castiron allows to receive necessary operational characteristics
of brake pads. Problems have been identified regarding the compliance of regulatory and techni-
cal documentation that hinder the expansion of the production of cast iron brake pads for railway
rolling stock. The directions of development of standards and technical conditions which regulate
requirements to chemical composition, microstructure, plasticity and durability of material of such
brake pads are offered. Analysis of the quality of foundry products from cast iron, which is smelted
at Ukrainian plants, shows that the regulatory framework, technical documentation and techno-
logical instructions for its manufacture need to be improved by strengthening the requirements for
the chemical composition and properties of cast iron. The improvement of ferroalloys used in the
smelting of synthetic castiron in electric induction furnaces creates the preconditions for reducing
its contamination by harmful non-metallic inclusions and increasing the yield. This factor should be
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reflected in the standards on cast iron brake pads. As a result, opportunities to reduce metal costs
and save electricity in industrial production will increase. Improving the requirements of standards
and technical conditions for brake pads is one of the most important ways to reduce the cost of cast
iron and reduce the specific consumption of cost ferroalloys and alloying elements by working on
the lower limit of the chemical composition of the melt. The main parameters of the technology of
manufacturing brake pads from synthetic castiron, which are enshrined in the factory technological
instructions, must be justified by the results of theoretical and experimental studies. The urgent
task is to improve this technological documentation by reflecting modern scientific achievements
and practical experience in optimizing foundry processes. In the technological instructions for the
manufacture of brake pads for railway rolling stock it is necessary to provide material-energy modes
of smelting of synthetic cast iron in modern electric induction furnaces. Based on the results of
research performed, in particular, at the Institute of Physics and Technology of Metals and Alloys
of the National Academy of Sciences of Ukraine and other scientific institutions, and practical ex-
perience of foundries, it is recommended to develop a standard technological instruction for the
production of castiron brake pads. In a typical technological instruction it is necessary to generalize
and adapt to the production conditions of foundries scientifically sound and recognized in practice
the technology of smelting synthetic cast iron for the manufacture of brake pads. Recommendations
are given on the need to strengthen the requirements of standards and technical conditions for
brake pads made of composite (rubber-asbestos and rubber-asbestos-free) materials for railway
rolling stock. Mandatory requirement for standards and technical conditions for composite brake
pads with cast iron inserts or without such inserts is the regulation of the components of the com-
posite rubber mixture and their chemical composition. Increasing the requirements of standards
and specifications for these cast iron products in general comes down to optimizing the permissi-
ble ranges of carbon, manganese, silicon, phosphorus and reducing sulfur. The need to solve at
the state level the task of improving the standards for brake pads for the railway was emphasized.
Manufacturers of synthetic cast iron need to expand the range of products they supply for export.
To solve this problem, it is necessary to harmonize Ukrainian standards for foundry products with
European ones. Insufficient attention is paid to this issue at the state level, which weakens the
position of Ukrainian foundries in the domestic and foreign markets. State regulation of market
relations between producers and consumers of cast iron products through the improvement of the
regulatory framework is a necessary measure to ensure the development of the foundry subsector
of the industrial complex of Ukraine.

Keywords: foundry production, brake pads for railway transport, cast iron, standards, technical
requirements, technological instructions, improvements.
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