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Abstract:

Cold-formed steel hollow sections (CFS) with hot-dip galvanized coatings,
such as DX51D+Z140, are widely used in window and fagade systems, particularly
under accelerated reconstruction and infrastructure recovery conditions. However,
premature degradation of zinc coatings, even when products comply with EN 10346
requirements, raises concerns regarding their long-term corrosion resistance and
service life.

The study investigates early-stage degradation mechanisms of galvanized
coatings through a comprehensive analysis of the production—storage chain.
Experimental research included coating thickness measurements using
electromagnetic and gravimetric methods, chemical analysis of surface
contamination, and evaluation of manufacturing history. Test specimens were
extracted both from galvanized strip blanks and finished cold-formed steel sections.
Chloride, sulphate, and chromate residues were determined using ISO-standardized
procedures.

The results demonstrated that coating thickness variability and the presence
of chlorides, iron oxides, and other contaminants are associated with small bending
radii, excessive pressure of forming rolls, and the absence of post-forming
passivation treatment. It was established that compliance with nominal Z140 coating
requirements alone does not guarantee protection against early white rust formation
or undercoating corrosion.

A structured risk map was developed to identify root causes of degradation
associated with coating non-uniformity, microcrack formation, and surface
contamination. The study highlights the necessity of integrated control over
technological and logistics operations, including optimization of forming
parameters, mandatory passivation treatment, and ventilated packaging systems.
Implementation of these measures is essential for ensuring reliable corrosion
protection and long-term durability of cold-formed galvanized steel sections.
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AHoTAaNiA:

XonoguorHyTi cTajeBl mopokaucTi mpodini (CFS) 3 rapsdeonmHkoBaHUM
noKpUTTAM Tuity DX51D+Z140 mupoko 3acTOCOBYIOThCS Y BIKOHHUX, (DacagHuX Ta
OyIiBETbHUX CHUCTEMax, OCOOJMBO B YMOBax MPUCKOPEHOIO BITHOBJICHHS
iH(pacTpykTypu. BonHouac nepeayacHa ferpajaiiis [MHKOBOTO MOKPUTTS HABITh
3a yMOBHU BIJMOBIIHOCTI mpoaykiii Bumoram ctaHaapty EN 10346 Bukiukae
3aHEMOKOEHHS 11010 JIOBTOBIYHOCTI Ta HAIIMHOCTI aHTUKOPO31MHOTO 3aXHCTY.

Y po0oTi AOCTIIKEHO MEXaHI3MHU PaHHBO1 Jerpajallii IMHKOBOTO MOKPUTTS
HUISIXOM KOMILIEKCHOTO aHaizy BUPOOHUYO-CKIIAJICHKOTO JIAHIIIOTA.
ExcniepuMeHTanbHI TOCTIKEHHS] BKJIIOYATM BU3HAYEHHS TOBIIWHU TOKPUTTS
€JIEKTPOMAarHiTHUM Ta rpaBIMETPUYHUM METOAAMM, XIMIYHHI aHa13 MOBEPXHEBHUX
3a0pyIHEHb, & TaKOX OLIHKY BIUIMBY TEXHOJOIIYHOI 1CTOpPIi BHUIOTOBJICHHS
npodiniB. 3pa3kd BiAOUpanIM SK 13 OIMHKOBAaHOT INTa0M, TaKk 1 3 TOTOBUX
XOJIOAHOTHYTHX Mpo¢uIiB. BMICT XJIOpUIIB, Cylb(aTiB Ta 3aJUIIKIB XpOMAaTiB
BU3HAYaJIM BIJMOBIIHO 0 BUMOT cTanaaptis [SO.

BcranoBiieHo, 110 HEPIBHOMIPHICTh TOBIIMHHM TOKPUTTS Ta HAasSBHICTD
XJIOPHIIB, OKCUIB 3132 il 1HIIUX MMOBEPXHEBUX 3a0pY/IHEHb OB’ S3aH1 3 MAJIUMHU
paziycamMu 3THHY, HQAMIPHUM THUCKOM TPO(DUIIOBAIBHUX POJIMKIB 1 BiJICYTHICTIO
nacuBanii micas  QopmyBaHHs mpodumo. IlokazaHo, 110  BiJMOBIIHICT
HOMIHAJIBHUM BHUMoOraM mokputtsa Z140 cama mo co0i He rapaHTye 3aXHCT Bif
YTBOPEHHS 017101 1pK1 Ta MAIUTIBKOBOI KOPO3ii HA paHHIX CTaIIsX eKCILTyaTarlii.

3a pe3ynpTaTaMu JO0CIIKEHHS pO3pO0JIEHO CTPYKTYPOBaHY KapTy PU3HKIB,
gKa JO03BOJIsi€ 1IE€HTU(DIKYBaTU TMEpPUIONPUYMHU JAerpafailii, mOB’s3aHI 3
HEPIBHOMIPHICTIO TIOKPHUTTS, YTBOPEHHSM MIKPOTPIIIMH Ta MOBEPXHEBUMHU
3a0pynHeHHsIMU.  OOrpyHTOBaHO  HEOOXIIHICTh  IHTETPOBAHOTO  KOHTPOIIIO
BUPOOHMYHMX 1 JIOTICTUMHMX MPOLECIB, M0 Mepeadayae ONTHUMI3ZALIID PEXUMIB
npodiatoBaHHA, OOOB’A3KOBY  MacHBAaIlil0 TMOBEPXHI Ta  BUKOPUCTAHHS
BEHTWJIOBAHOI ymakoBKH. Peamizaliiis 3a3Haue€HUX 3aXOJiB € BaXXJIUBOI YMOBOIO
3a0e3MeueHHs  HAJIMHOTO  aHTUKOPO3IMHOTO  3aXUCTy Ta  JIOBTOBIYHOCTI
XOJIOAHOTHYTHX OITMHKOBAHHUX MPOQLIIB.
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