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Turbidity Method for Detecting Mud Content in Base Sand

MA Xuiang  LIU Zesyu LI Dayong
( School of Material Science and Engineering Harbin University of Science and Technology Harbin 150040 China)

Abstract: The mud content is one of the important characterization parameters of the quality of the base sand.

It affects the quality of castings by its effects on the mold sand in which base sand is the aggregate. At present

the detection of mud content in base sand is mainly based on the national standard detection method and the

operation process is cumbersome and time-consuming so it is not suitable for on-site inspection in sand mixing

shop. Based on the basic principles of the national standard detection method wuses a turbidity sensor to measure

the mud content of the base sand after vortex washing and develops a rapid detection method and device with short

measurement period and high degree of automation. Compared with the national standard detection method the test

time is reduced by 90%. Through T-test it is proved that the test results are 99% close to those of the national

standard.
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Fig. 1 Schematic diagram for measuring

turbidity by sensor

2
Fig.2 Physical picture of turbidity sensor
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Tab.1 The ratio of base sand to washed sand required
for the experimental sand with different mud content
1.0% / 1.0% /
1% /g g 1% g 5
i 0.1 5 45 0.6 30 20
0.2 10 40 0.7 35 15
1 - 2_ 3_ 4 - 0.3 15 35 0.8 40 10
5- 6 - 7~ 8 - 0.4 20 30 0.9 45 5
3 0.5 25 25 1.0 50 0
Fig.3 Structural diagram of the device for base sand
mud content detection based on turbidity sensor method
2 0
2

Tab.2 Turbidity measurement value of experimental

sand with different mud content

o v

3 (%)
0.1 3.94 .93 .90 3.95 3.93
600 mL 400 mL 0.2 3.85 . 88 .87 3.86 3.86
( ) 0.3 3.68 .73 67 3.72 3.70
; “ 7 0.4 3.67 .60 .64 3.64 3. 64
0.5 3.55 .56 .58 3.54 3.56
; 50 g 0.6 3.41 43 3.44 3,46 3.44
0.7 3.36 .28 .39 3.33 3.34
4 000 r/min 15 min; 0.8 3.22 .20 .23 319 3.21
125 mm 0.9 310 3.13 315  3.09 3.12
30 s; 1.0 2.98 .06 .04 3.08 3.04

10 min “ 7
2.2 3
3.1 -
matlab
o 4 o

(0.1% ~1.0%)
1.0% y=-0.9784x +k
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38 ¥ Voltage vs.Mudcontent n, =6 % =0.852 S>=0.0005 (4)
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Fig.4 The relationship between the mud content and v (n, +n,-2) (6)
voltage data using a linear function to fit the curve (3) (4) (6)
tx y k (5)
= XY o477 (7)
s, 1.1
n. n,
x=-1.022y +1. 022k (2) :
3.2 121 =0. 177 < 1, 005( 10) = 3. 1693 (8)
a=0.01
o T
3 o
3 99% o
Tab.3 The test results of base sand mud content
by different test methods N N N N N N N
1% 5 ho
1 0. 860 0. 850
2 0. 840 0. 830 ’
3 0. 820 0. 860 0.5h 90%
4 0. 840 0. 850
5 0. 840 0.830 4
6 0. 880 0. 890
1)
0. 847 0. 852
N(Ml 0'?) N(/Lz 0'2)0 S S ’
2 2 2)
Ti~0; o
a=0.01 My =
3
H 90%
_ 3)
n, =6 X=0.847 S’ =0.004 27 (3) T
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