
��

��������	
� ��
� ����
�
� ��	�������	� �� ����� ���� ������ ���� �

� �����	
�����
�	

�����
���
����������
��
�������
���
������ �!�	
"��# ��
��
"�#����
$�!�������!	
%��&

'�(	
�� ���)
�&*�� �
�'*���+�!����#�, 

��!� �'�
%*����	
-��.���
�#������

�������	
��������
������	������������	�
���������

�������������������	���

�������������������	�������	���������������

������������	���

�� ������
�����

The period of the last several dozen years has been characterised by an intensive
development of loose self-setting sands technology. Loose sands with water glass are
characterized by good flowability, small gas volume emission and non-toxicity. Their
negative feature is low strength of fresh moulding sand, bad knocking out and weak
reclaiming ability.
According to the reference data [1] the optimal water glass fraction, with
which sand obtains sufficient strength equals 3.5/ (in relation to the matrix).

Investigations presented in papers [1–3] as well as technological practice indicate the
problem of total water removal and related to it not complete hardening in the whole mould
volume, causing a bad knocking out.

The majority of investigations concerning water glass modification were focused on
the organic compounds application [4]. Not numerous results presented in references indi-
cate the favourable influence of micro- and nanoparticles e.g. MgO, Al2O3, Cr2O3 on the
retained strength and due to it, the knocking out improvement [5].

An attempt of water glass modification by 30/ water solution of bochmite Al(OH)O
was undertaken in this study. The determination of viscosity and the quartz wettability by
modified binders and also the verification of strength properties of loose sands with these
binders is the aim of the performed examinations.
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Water glass R”145” of the module M = 2.5 and density d20 = 1470 kg/m3, modified
with 1, 3, 5 mass /
additions of water solution of bochmite Al(OH)O of a concentration
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The tested moulding sands had the following components:
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Water glass modification was carried out by introducing 1, 3 and 5 mass / of the
bochmite solution followed by homogenizing the mixture.

The binder viscosity was estimated by determining the flow curve; it means the em-
pirical dependence of the stress τ
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The strength properties of moulding sands with fractions of modified binders were

verified by testing the tensile strength Rm
u
after various hardening times under environmen-

tal conditions. The Rm
u value after 24 h of hardening was assumed in the analysis.
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Flow curves of water glass at a temperature of 22 oC of not modified binder (curve 1)
and modified by 1, 3 and 5 mass / of the bochmite solution (curves 2–4) – are shown in
Figure 1.

As it results from the performed tests all binders are Newtonian fluids, satisfying equa-
tions (1)–(4):
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The binder viscosity – at 22 oE
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 the modifier amount on viscous interactions. Settling of bochmite micro particles
can also cause this influence.
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oC) with time for the system:
quartz – water glass

(curve 1), quartz – water glass modified by the bochmite solution: 1 mass / (curve 2),
3 mass / (curve 3), 5 mass / (curve 4) – respectively, are presented in Figure 2.
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 Cθ0) for the tested binders
(curves from 1 to 4) are equal app. 66 deg. 61 deg. 50 deg. 51 deg. – respectively. They
are decreasing to the equilibrium v� #��
 ��
 θr being respectively: 46 deg. (not modified
binder), 41 deg. (modified by 1 mass /), 34 deg. (modified by 3 mass /) and 38 deg.
(modified by 5 mass /).
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Figure 3 illustrates the results of the tensile strength
Rm
u of loose self-setting sands with

the water glass, not modified and modified by various additions (1, 3, and 5 mass /) of the
bochmite solution Al(OH)O after 24 h of hardening.

The highest tensile strength Rm
u being app. 0.86 MPa obtains the moulding sand in

which the binder is modified by 3 mass / of the bochmite solution. This value is app. 60/

larger in comparison to the tensile strength Rm
u of the initial sand and correlates with the

measured wettability for the modified binder.
In addition, it is seen that even a small modifier addition (1 mass /) provides a signi-

ficant increase in the moulding sand strength Rm
u by app. 31/.
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