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Preliminary Tests of Mortars Containing Magnetite as Fine Aggregate
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Abstract

In this project a preliminary experimental research work was done to apply mortars containing magnetite as fine aggregates unto
floor finishing materials in order to make indoor environment eco-friendly and to have noiseproof control between floors. Crushed
magnetites were substituted as sands in the mix design with a range of 0, 20, 40, 60, 100%. First far-infrared radiation tests to
determine emissivity and emission power were done in accordance with the KICM test standard and an outstanding result was
obtained. Density and compressive strength test results also showed that as the substitution increases, test values increase in a linear
trend. However dry shrinkage test results revealed that as the substitution increases, shrinkage strain also increases. To clearly seek
a solution about this problem, more experimental works should be done on oncoming experimental program.
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Table 1 Physical properties of magnetite
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Fig. 1 Grading curve for magnetite

Table 2 Mix proportions containing magnetite (g)

Type MG-0 MG-20 | MG-40 | MG-60 | MG-100
cement 1020 1020 1051 1122 1020
water 460 460 474 506 460
standard sand 2500 2000 1545 1100 0
magnetite 0 500 1030 1650 2500

specific gravity water absorption (%)

1 2 3 Avg. 1 2 3 Avg.

3.94 391 3.92 3.92 2.33 2.48 2.48 2.43
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Fig. 2 Test set—up for drying shrinkage
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Fig. 3 Far—infrared radiation emission power of magnetite
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Fig. 4 Far—infrared radiation emissivity of magnetite



Table 3 Test result of flow value (cm)

Table 5 Test results of compressive strength
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Table 4 Test results of weight of unit volume
weight of unit volume (kg/m")
Specimen 7 days 28 days

1 2 3 Avg. 1 2 3 Avg.

M-0 | 2,235 | 2,228 | 2,204 | 2,222 | 2,159 | 2,176 | 2,145 | 2,160
M-20 | 2314 | 2,316 | 2,308 | 2,313 | 2,271 | 2,270 | 2,281 | 2,274
M—-40 | 2,380 | 2,419 | 2,394 | 2,398 | 2,304 | 2,328 | 2,368 | 2,333
M-60 | 2,506 | 2,511 | 2,496 | 2,504 | 2,462 | 2,458 | 2,446 | 2,455
M-100 | 2,712 | 2,689 | 2,691 | 2,697 | 2,568 | 2,608 | 2,609 | 2,595

2,800
§ 2,700 /
< 2600 ¥= 47728+ 22168
£ R :0_995‘9//.
3 2500
E /)~44.334Sx+21?2.8
g em0 /_./ R =0.9895
=

2,300
E ‘/ # 7 days
® 2,200
K] f/ M 28 days
E 2100

o] 20 40 60 a0 100 120

Replacement percentage (%)

Fig. 5 Weight of unit volume results

compressive strength (MPa)

Specimen 7 days 28 days

1 2 3 Avg. 1 2 3 Avg.

MG-0 | 38.42 | 38.58 | 36.63 | 37.9 | 47.93 | 48.96 | 48.30 | 48.4

MG—-20 | 42.76 | 43.10 | 40.71 | 42.2 | 54.34 | 53.39 | 56.92 | 54.9

MG—40 | 40.80 | 42.28 | 41.79 | 41.6 | 53.57 | 56.05 | 55.84 | 55.2

MG—60 | 42.37 | 42.33 | 42.19 | 42.3 | 57.07 | 57.92 | 58.98 | 58.0

MG-100 | 44.51 | 44.63 | 44.10 | 44.4 | 53.43 | 58.75 | 59.07 | 57.1
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Fig. 6 Compressive strength results
34 AU

Table 5oli= A=HH ABA Q) AFHEE
69 AEA A=A X]gh&o w}% %L%‘ J% sk &2

ukel 2ol °1?<1UP ﬁ?xti °F 31% —ﬂﬂ o 27
3L X3HEo] Sl wet st AR Sk A
& Holw Agk&0] 100%%] Al (MG-100)+= 71 A1
A (MG-0)ell vlal 7357t Aol wet oF 17~18% =

7Fehs 20 % WEsth

O,

at

3.5 28| tHst

Fig. 70+ A =419 X8k 0, 20, 40, 60%Y 7
A]quu A A ] st Aes VR

AW sk o ATEA U2 G5 Sl o)t

oJakel Zl o7 wHT) Fig. 79 <Jabd AHo] Au}dlo|

we} FAule] Mk AlEee] AgEdlel A 27t
& nojzn)

SR XSFTSA|pE| sk =28 H17d M35(2013. 5) 85



25

]
2 & /;‘/
Je! .
o
£ 1 ;/ * MGNT-0 |
z B MGNT-20
= MGNT-40
0.5 MGNT-60 | |
——Average
O ¥ 1 1 1 1
0 2 4 5] 8 10
Age (days)
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Fig. 9 Drying shrinkage results
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