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ABSTRACT

Flexural strength, microstructure, hydration reaction and moisture sensitivity in macro defecl-free (MDF)
cement, which bhasically prepared of high alumina cement (HAC) and hydroxypropyl methylcellulose (HPMC)
and polyvinylalcohol (PVA) as water soluble polymer were investigated. Cement composites based on HAC-
PVA system were improved in flexural strength than that of HAC-HPMC system especially, the strength aof
specimens added to 10wt% of polyvinylalcohol was 160 MPa. These improvements of flexural strength were
attributed to nol only the effect af water soluble polymer in elimination of macropores (above 100 um) and
cement grain bridgmg, but the effect of unhydrale cement as an aggregate. Moisture sensitivity and flexural
strength in wet condilion of MDF cement composites immersed in water at 80T for 3 days were decreased.
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Table 1. Chemical Composition and Physical Properties of High Alumina Cement. (wt %)
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{a) Hydroxypropyl Methyl Cellulose (HPMC}
Hyt:iroxyproprylj Methoxyt | Average Viscosity
content (%) |content (%) M. N. [(2% solution}
10% 30% 86,000 4,000 cp

(b) Polyviny! alcohal(PVA)

Grade Viscosity (cps.)
KH-178 32~38

Starting

Materials

P.re~MiX1ng

|High Shear Mixing

Hydrolysis (mol%)
78.6~~81.5

cement.: high alumina cement
water soluble polymer: HPMC,

super plasticizer
— water (W/C=0.10}

twe rall mill

Drying/Curmg Oven at 80T for 2 days

| Measurements

Fig. 1. Schemetic diagram of experimental procedure,
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Table 3. Mixing Ratio of Starting Materials.

HAC | HPMC | PVA SP w/C
HP2 100 2 - 3 01
Hp4 100 4 - 3 0.1
HP5 100 5 - 3 0.1
HP6 100 §] - 3 0.1
HP8 100 8 - 3 0.1
HP10 100 10 - 3 0.1
GP2 100 - 2 3 01
GP4 100 - 4 3 0.1
GP5 100 - 5 3 0.1
GP6 100 - 6 3 0.1
GP8 100 - 8 3 0.1
GP10 100 - 10 3 01

HAC: high alumina cement
SP: super plasticizer
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Fig. 2. The effect o water sojuble polymer content on

flexural strength of MDF cement composites.
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Fig. 3. XRD patterns of (2} high alumina cement, (h)
PVA (10 wt%) modified MDF cement composi-
tes dried at 807 for 2 days.
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Fig. 5. SEM micrographs of PVA(lOwT%) modified
MDT cement composites. (a): surtace region,
(b), {c): fracture surface region.
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Fig. 6. Flexural strength of MDF cement composites
O: alter immersion m water at 80T [or 3 days,
®: after redrying immersed specimens in oven
at 80C for 1 day.

Fig. 7. Photographs of specimens immersed in water
at 80T {or 3 days.
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