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An analysis of the properties of mortar according to the change of the replacement

rate of waste foundry sands
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Abstract

i For recycling of waste foundry sands, researchers recently try to recycle them rather than depend on i
i reclamation, and are studying on how to combine waste foundry sands with cement and use them for i
i various kinds of construction material as the effective recycling method of waste foundry sand. In this i
| research, The ways to find the proper replacement rate of waste foundry sands and to make use of |
i them were suggested through the experiments on the range to apply waste foundry sands with two i
i levels of 1:3 mixture rate of W/C 43% and 50%. The research result showed that in terms of liquidity i
i as the characteristic of unhardened mortar, as the replacement rate of waste foundry sands increased, |
i its flow tended to decrease. The amount of air also displayed a similar tendency to that of liquidity in i
' that the higher the replacement rate of waste foundry sands became, the lower it became. With regard !
i to the solidity trait of hardened mortar, it increased when the waste foundry sands were replaced i
| more, and the replacement of waste foundry sands caused increased initial solidity. As for the amount |
i of water permeated and that of water absorbed as the water tight proofing properties, the amount of i
i permeated water was proved to decrease because of the gap recharge effect by the fine powder of i
i waste foundry sands, and the replacement of waste foundry sands in the structures requiring |
% watertightness is concluded to be very effective. %
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Table 1. Experiment Factor and Types

Experiment factor Types
Mixing proportion | 1 1:3
Wi/C 2 43%, 50%
Waste
Natural
i Type 2 Foun
Mixture | € P Sand S ((1jry
aggregate an
Item F.M 2 2.765 2.38
AE Water-reducing | Melamine Type
agent
Replacement of
Waste Foundry | 4 0(Plain), 10, 30, 50
Sand(%)
Fresh ' ﬂ.OW test'
Mortar 3 |- Air quantity
- Unit weight
Experi - compressive and Hexura
ment Hardening Tensile strength ( 7, 28days)
Mortar 3 |- Mount of Water
Item absorption (28days)
(1, 5, 24Hours)
Water permeability 1 -28days
test (1, 5, 24Hours)
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Table 2. Mix proportions and test plan

Absolute . .
Replacemen| AE volume Umlt( Weslght
W/C D. : (1 /nd) (kg/ni)
t of WFS |Ratio| W
DN e W W
C|S|F|C S F
S S
WFS - 0 221 1164|605 - |514| 1542 -
3 WES- 10 3 2211164|554| 61 |514| 1388 | 154
WES- 30 221 1163|423/ 183|514| 1079 | 463
WFS- 50 2201 162|302|306|512| 767 | 767
WFES- 0 248 | 158|574| - |497| 7490
50 WES- 10 _ 248 [ 157|525| 61 |495|1337.4 {148.6
WES- 30 247 1157/ 406| 181| 493|1035.3 {443.7
WFS- 50 245|156/ 289|300{ 491| 735.8 |736.2

* Waste Foundry Sand(HFEA}): WFSZ 7]

B AR A AEE AMES FUlaF HAL 1 B
5 IEAEARMEES 283, A2l S5 S5FA 94
W e} 9] AEYE ARSI AYE 2 FAe] &
27 d4L Table 3, 49} Ak FE3F G 71EQ] HFE
Abe 5 A FEIA CFEZRNIAM AFS v
5 A7)Ee dAVES AR, HFEALe] slehA e

Table 59} Zor, 21442 Table 63 2t}

Table 3. Physical properties of normal portland cement

specific | specific N Asetting compressive
gravity |surfacearea Stigﬂ)lty time(min) | strength (MPa)
@l | (cilg) *|Intial |Final | 3day | 7day | 28day
3.14 3,214 0.13 221 | 328 1279|328 | 40.2

Table 4. Physical properties of aggregate

specific Finess Absorption| Unit | 0.08mm sieve
Item |gravity Ratio  |weight|volume of pass
. | modulus |
(g/cn) (%) (kg/ni) (%)
Fine 1955 | 276 168 | 1.539 2.06
aggregate

Table 5. Chemical
Sand(Unit : %)
Si0; | AlLO,

compositions of Waste Foundry

Fe,O, | Na,O | CaO K:O | TOTAL

64.99 | 19.3 7.04 3.99 2.62 2.06 100

Table 6. Physical properties of Waste Foundry Sand

specific| _. Absorption| Unit | 0.08mm sieve
. Finess . .
Item |gravity modulus Ratio |weight| volume of
(g/ cit) (%) (kg/m)|  pass (%)
KS 2.50 3.0 and
Standards| above |53 ess - | 70 and less
WFS 2.52 2.38 2.31 1.332 2.6
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Fig 3. Added WFS changes to Unit weight
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Fig 5. Added WFS changes to Flesural strength
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Fig 6. Added WFS changes to Water permeability
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