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Table 1 Measurement parameter table of thermal conductivity of sand mold with different water content

I C

K%
1 -40 -30 -20 -10 -1 0 10
5 40 30 20 10 -1 0 10
10 -40 -30 -20 -10 -1 0 10
15 -40 -30 -20 -10 -1 0 10
20 -40 -30 -20 -10 -1 0 10

20 30 40 50 60 70 80 90 100
20 30 40 50 60 70 80 90 100
20 30 40 50 60 70 80 90 100
20 30 40 50 60 70 80 90 100
20 30 40 50 60 70 80 90 100
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Table 2 Thermal conductivity tester and thermal probe Table 3 Thermal conductivity of chilled sand mold
calibration table wW-m*tK* at different temperatures wW-m'K*
e WV . Sk
1 2 3 4 5 1 5 10 15 20
SHERONEY 0572 0575 0572 0571 0570 40 0.502 0.595 0.723 0.875 1.036
PIREE 0567 0566 0570 0569 0.571 -30 0531 0621 0739 0882  1.046
RE% 087  -156  -0.34 -0.35 0.8 -20 0542 0626 075 0889  1.059
-10 0559  0.639 0764  0.89% 1076
-1 0568  0.645 0771 0907  1.083
20+ 0 0555  0.575  0.603  0.634  0.669
10 0.575 0.595 0.623 0.654 0.689
£ 20 0.575 0.596 0.624 0.656 0.691
?; ol _,-". 30 0585  0.606  0.635  0.667  0.703
i 40 0.585  0.606  0.636  0.669  0.706
. 50 0595  0.617  0.647  0.680  0.718
sl 60 0595 0618 0649 0683  0.722
% 2 3 6 70 0605  0.628  0.660  0.695  0.734
- E;'”"‘; ifi’;ﬁ 80 0606 0629 0661 0696 0737
= NERS Nzt
Fig. 3 Logarithm 0L3i§r(n:8:ttlamperature rise % 0616 0642 067t 0716 0761
100 0.625  0.628  0.621  0.619  0.622
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Fig. 5 20% frozen sand mold temperature rise at 0 °C



2023£F SE5HA/ET72E

BMUE0 CHLRHIS AR
BKESSAFHXARWE R, £-1C. -20 C
LIK-40 CROBET, TEEBKETHNSARIENE
BEL—H. SKEHUES, SHEHEKX, ZKES
IR20%0Y QAR B SRR B 1% S 7K E QR EIAI2

o
=z
Ho

[ —-—| C
1.4 —e— 20T
—A—40) °C
~12}F
E"1
':E 1.0k /’4-
Zost =
= S
w06l —¥
z |
=04f
0.2F
“.“ 'l 1 i '
0 5 10 15 20 25
J}(ﬁ”hi’h\'l"ﬁ

Ee6 BKESSRRHKR

Fig. 6 Relation between water content and thermal conductivity
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Fig. 7 Sand bridges with different moisture content
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Table 4 Thermal conductivity of dry sand with pores and of
pure ice (water ) W-m*.K*
REE/C TEAb gk (vk)

-40 0.516 2.315

-30 0.526 2.292

-20 0.533 2.268

-10 0.542 2.247

-1 0.554 2222

0 0.555 0.545

10 0.567 0.563

20 0.569 0.576

30 0.572 0.589

40 0.580 0.597

50 0.583 0.612

60 0.583 0.623

70 0.596 0.639

80 0.602 0.642

90 0.615 0.653
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Fig. 8 Relation between theoretical thermal conductivity of frozen sand
mold and sand temperature and water content
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Determination and Analysis of Thermal Conductivity of Frozen Sand Mold
Based on Thermal Probe Method

LIANG Hao-tian"?, LIU Feng"?, LIU Li-min®, ZHANG Guo-lei"?
(1. State Key Laboratory of Advanced Forming Technology and Equipment, Beijing 100083, China; 2. Beijing National
Innovation Institute of Lightweight Ltd., Beijing 100083, China)

Abstract:

The thermal conductivity of sand mold has an important effect on the performance of castings. The thermal
conductivity of sand mold in frozen casting was studied in this paper. The thermal conductivity of frozen sand
mold with different water content at different temperatures was measured by thermal probe method, and the
prediction model of thermal conductivity of frozen sand mold with volume mixing method was established.
The relationship between thermal conductivity of frozen sand mold and water content and temperature was
revealed. The experimental results showed that the higher the water content was, the higher the thermal
conductivity of the frozen sand was. When the temperature was below 0 °C , the thermal conductivity of the
frozen sand type increased with the increase of temperature. When the temperature was 0 °C , the thermal
conductivity dropped precipitously due to the change of ice and water. In this paper, the thermal conductivity
of frozen sand mold was determined and analyzed, which provided the research basis for the better application
of frozen sand mold casting.
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frozen sand mold; thermal conductivity; thermal probe method
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