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ABSTRACT

ALC(Autoclaved Lightweight Concrete) is produced using quartz sand, lime and cement and water. And aluminum powder is used
for blowing agent. ALC is manufactured by autoclave chamber under high-temperature and high-pressure. Generally, ALC is 1/4 levels
lighter than concrete and mortar, because it has a lot of pores. So density of ALC is about 0.45~0.65 g/cm But, ALC has a weakness,
typically low strength, with its porous structure. So, it is necessary to excellent strength properties for extensive apply of ALC materials
in high porosity. In this study, melamine resin was used to improve the strength characteristics of ALC materials. We performed
compressive and bending strength measurements. Compressive strength of ALC with 2% melamine resin increased 26.88% than
‘melamine-free’ ALC. Also we performed functionality evaluation such as thermal conductivity, sound absorption, and flame-resistance.
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Fig. 1. Experimental process.

Table 2. Absolute Dry Specific Gravity of ALC with Melamine
Resin (Unit : g/cm3)
Ratio of Melamine Resin 0% 2% 4%
Absolute Dry Specific Gravity 0.48 0.47 0.46

Table 3. Compressive & Bending Strength of ALC with Melamine

Resin (Unit : MPa)
Walyl Fx]9] ko] wE ALC &Al9] AuEe Ratio of Melamine Resin 0% 2% 4%
0.46~0.48 g/cm3i ek oH, derl x| o] dhae] uheE Compressive Strength 3.70 5.06 471
ALC 2Ae] AnlT2 & Aol7t gl= A0 Uit Bending Strennth 148 289 248
QAN E 240 gud AFAE WA APNE A}
g3to] Wewl SAe] EFol ME ALC 2419 GFAE
2 =S A8 eH, S445E Table 30 Uelf Tobermorite Atololl D73 FA17F At o5& &
oAk, o AP AR RE B Aow BuEd.) olRe
ekl A9 Gel e ALC Lol YEAEE  chie) Fig 29) AR A0l Aol 2 e alek
506MPa B! 471 MPa= UEptow, Wedl 25 96t o] mATE AR AuRE, A4k $AE ot
A o> AT S o, oF 26.88%°] FEFX THE B2 ek AP AL F2AO tobermorited] AWAJo] B
HERIA2S & 4 Utk ol ALC &A1) 437 Alell A=A, S ‘j°ok°l A7 FAdE o] A EEol
Table 1. Mixing Table of Starting Materials (Unit : g)
Materials OPC  Lime Water Sand slurry (d=1.57) Return slurry (d=1.36) Aluminium Powder = Melamine Resin
Weight 1060 470 700 3581 1943 3.6 0, 90, 180
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Fig. 2. SEM images of ALC with melamine resin.
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Fig. 3. XRD pattern of ALC with melamine resin
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Table 4. Thermal Conductivity of ALC with Melamine Resin
(Unit : W/mK)

Ratio of Melamine Resin 0% 2% 4%
Thermal-conductivity 0.118 0.098 0.098
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Fig. 4. Sound absorption coefficient of ALC with melamine resin.
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Table 5. The Result for Flame-Resistance Test of ALC
Hems Result
1 2 3
Total heat released (MJ/mz) 0.6 04 0.7
Heat release test Duration of consecutive HRR over 200 kW/m® (s) 0 0 0
Crack, hole or melting through the specimen (Yes/No) No No No
Gas toxicity test Time to incapability of moving (min : s) 14:58 14:59 -
Table 6. The Result for Flame-Resistance Test of ALC with Melamine Resin
Test item Result
1 2 3
Total heat released (MJ/mZ) 1.0 0.5 0.5
Heat release test Duration of consecutive HRR over 200kW/m® (s) 0 0 0
Crack, hole or melting through the specimen (Yes/No) No No No
Gas toxicity test Time to incapability of moving (min : s) 15:00 14:58 -
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