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The morphology of the interfacial transition zone, (ITZ), present at steel fibre and
cement-paste interface was studied by using the environmental scanning electron
microscope. Based on the available literature, the I'TZ is the weakest and most
porous layer connecting the constituents of the composite and which is important for
the tensile capacity of the concrete reinforced with steel fibre. The micro-structures
of the I'TZ and bulk cement-matrix are different.

Different cement-paste recipes and curing conditions were examined in the study.
The samples were investigated by using the environmental scanning electron mi-
croscope and energy dispersive X-ray analysis. The backscattered and secondary
electron detectors were employed. The images with the resolution of 500 pum were
made to study the geometrical characteristics of steel fibres used. The resolution
of 5 ym was used to identify the stiction between the steel fibre and cement-paste.
The chemical consistency within the I'TZ layer was specified by X-ray detector, by
which calcium hydroxide, (CH), and calcium-silicate-hydrate crystals , (C-S-H),
and the agglomeration of silica fume were detected.

The results demonstrated that the presence of the gap between the steel fibre and
cement-paste was observed in 80% of the cases studied. The particles of CH and
C-S-H were sticked to the surface of the steel fibre, but they were not connected to
the bulk cement-paste. The stiction between the steel fibre and cement-paste was
the lowest in samples with the silica fume. The study support an assumption that
the adhesion at the interface between the steel fibre and cement-paste may not
exist.
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Teraskiu ja tsement-matriitsi vahelise iileminekutsooni, (UT), morfoloogiline uuring
oli teostatud keskkonna skaneeriva elektroon mikroskoobiga. Tuginedes olemasole-
vale kirjandusele, UT on koéige poorsem ja nérgem kiht, mis ithendab komposiidi
koostisosasid ning mis on oluline teraskiubetooni tdmbekandevoime puhul. UT
mikrostruktuur erineb komposiidi iildisest tsement-matriitsi mikrostruktuurist.

Teostatud uuringud kasitlesid erinevaid tsement-matriitsi retsepte ja kivine-
miskeskkonna tingimusi. Valmistatud katsekehad olid uuritud keskkonna skaneeriva
elektroonmikroskoobiga ja EDX-analtitisiga, kasutades sekundaarsete ning peegel-
dunud elektronide detektoreid. Fotod resolutsiooniga 500 pm olid kasutatud terask-
iu geomeetriliste karakteristikute madramiseks. Fotod resolutsiooniga 5 pm olid
kasutatud tsement-matriitsi ja teraskiu vahelise nakke identifitseerimiseks. UT
kihi keemilise koostise analiitisimine toimus kasutades rontgenikiirete detektorit.
Eelnimetatud detektori abil sai tuvastada kaltsium hiidroksiidi, (CH), ja kaltsium-
silikaat-hiidraadi, (C-S-H), kristalle ning ranidioksiidi osakeste klastridtesse ko-
gunemise tendentsi.

Saadud uurimistulemused naitasid, et 80% uuritud juhtumistest teraskiu ja tsement-
matriitsi vahel eksisteerib vahe. CH ja C-S-H kristallid olid kleepunud teraskiu
kiilge, kuid samas nad olid eraldatud vahega iildisest tsement-massiivist. Koige
norgem nake teraskiu ja tsement-matriitsi vahel oli méargatud katsekehadel mis
sisaldasid ranidioksiidi tuhka. Tuginedes saadud uurimistulemustele, voib eeldada,
et adhesiooninake teraskiu ja tsement-matriitsi vahel puudub.

Marksénad: Ulemineku tsoon, skaneeriv elektroonmikroskoop, teraskiudbetoon,
EDX-analiiiis, adhesioon




