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Fig. 1 The general block diagram of the portable detection device
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Fig. 2 Diagram of the sample preparation mechanism used in the
portable detection device
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Fig. 3 Diagram of the structure used in the compactness and water
content test unit
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Fig. 4 Diagram of the structure used in the permeability test unit
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Fig. 5 Diagram of the sample ejection and wet compression strength
detection mechanism used in the portable detection device
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Fig. 6 Composition diagram of the single chip microcomputer measurement and control unit
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Fig. 7 Flow chart of the main program
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Fig. 8 Flow chart of the subroutine of the sample ejection and wet
compression strength measurement

BB =R TEERSEIUEE .

3.2 HHEFEIEEMG T SEINIK

N7 ERFEEXBMCNEET TN ORBET
HEFEWREW REWNATITHE, EEEHRYE
EFEEHT T RBEYEINESIIREES RN
i . fnEESAREERNEIEYY T2,

BIIXRGHIESITAM, HFEFEEG EE
NCNEENSELER, BKE. BEME. BEERE
BRHRZES 3790.95%. 1.92%. 1.22%. 1.79%, itiE
SEREP, EEXQNEETHSE DB AR
MHETBERLE, WKEHERE. WUHIESRE
EERNER—E, EBBEN BFHEE~Inily
[RERM



2024 $E5H/5E73%

KA rounorer [1r310]

F1 ZHREFHTERRERNETEI L

Table 1 Comparison of the molding sand quality test data under laboratory conditions

s Btk g iRl il e

BRI % TOKE%  WHESREE/MPa B B % FKEI%  WESREE/MPa BRI
1 53.30 2.57 0.041 53 53.42 2.52 0.041 52
2 57.50 3.16 0.044 51 57.29 3.32 0.043 51
3 58.30 3.56 0.040 52 58.26 3.59 0.040 51
4 59.10 4.06 0.032 52 59.31 4.02 0.033 50
5 59.50 4.47 0.032 52 59.07 421 0.034 54
6 60.00 4.64 0.031 52 60.30 4.59 0.031 52
7 58.75 4.81 0.030 50 58.99 4.90 0.030 48
8 57.20 5.34 0.033 50 57.05 5.17 0.032 51
9 56.25 2.77 0.017 53 56.17 2.83 0.017 53
10 56.66 3.31 0.017 52 56.74 3.24 0.018 53
1 57.00 3.70 0.018 51 57.05 3.53 0.017 51
12 58.75 4,28 0.017 51 58.78 4.29 0.017 52
13 57.90 4.47 0.016 50 57.92 4.41 0.016 50
14 57.90 4.84 0.017 50 57.95 4.89 0.017 49
15 57.90 4,94 0.021 45 58.01 4.89 0.022 47
16 58.33 5.23 0.022 46 58.06 5.02 0.022 48

Fz2 HEFEIE A IBR R HR SRS HE XS b
Table 2 Comparison of the detection data of the recycled sand and mixed sand in foundry workshop
s PRAEZ N 2 I

SR % K% RIEIREE/MPa B BURI% K% WRIEIREE/MPa B
1 52.40 2.71 0.108 130 53.00 2.67 0.109 128
2 58.33 3.02 0.072 129 57.47 3.10 0.070 130
3 62.50 3.49 0.082 130 61.77 3.44 0.081 127
4 62.90 3.58 0.084 140 61.84 3.56 0.082 136
5 55.83 2.77 0.054 137 55.99 2.69 0.054 137
6 58.73 3.05 0.052 127 59.31 3.17 0.054 125
7 59.51 3.39 0.050 138 60.08 3.47 0.050 135
8 61.20 3.58 0.052 135 61.64 3.58 0.053 134
9 60.70 3.73 0.052 140 61.31 3.76 0.055 137
10 59.95 3.86 0.051 140 60.82 371 0.053 139
11 50.80 2.72 0.124 140 50.85 2.73 0.123 141
12 56.82 3.17 0.109 145 56.13 3.06 0.107 147
13 50.80 2.73 0.136 152 50.98 2.75 0.135 151
14 57.08 3.07 0.127 166 56.57 3.04 0.125 166
15 44.16 2.69 0.160 169 44.31 2.73 0.159 170
16 50.26 2.87 0.129 179 49,57 2.77 0.128 181
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Multi-Parameters Integrated Detection Method and Development of
Portable Device for Green Sand Quality

LIANG Cang, MA Xu-liang, LI Da-yong
(School of Materials Science and Chemical Engineering, Harbin University of Science and Technology, Harbin 150080, Heilongjiang,
China)

Abstract:

Molding sand quality is one of the important factors affecting the quality of castings. Portable detection device
for molding sand properties, especially multi-parameter portable detection device, plays an important role in
mold quality control. In this paper, a portable detection device based on single chip microcomputer testing and
controlling was developed, which can finish the detection of compaction rate, water content, air permeability
and wet compressive strength of wet clay sand synchronously in site. The testing principle, hardware
composition, software design and measured results of the detection device were introduced in this paper. The
relative error between the portable detection device and the standard method was that the compaction rate
was 0.60%, the water content was 2.12%, the air permeability was 1.87%, the wet compression strength was
1.61%, and the detection time was less than 2 min, which proves that the portable detection device has high
test accuracy and working stability.

Key words:
green sand; properties; integrated detection method; portable device
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