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Research and Practice of Applying Bigger Pouring Cup
Technology in DISA Line

REN Xianwei
(Luoyang Gucheng Machinery Co., Ltd., Luoyang 471023, China)

Abstract: In the traditional design concept of foundry technologists, it is generally believed that under the premise of
ensuring the quality of castings, the larger the volume of the pouring cup applied, the more metal liquid it consumes, and
the lower the effective utilization rate of metal liquid. Meanwhile, the corresponding pouring time is prolonged with
increasing volume of the pouring cup, resulting in low production efficiency and poor economic efficiency. However, this
paper mainly studies the related process technology in reverse thinking. In view of the low utilization rate and production
efficiency of molten metal using a common pouring cup, simulations of the filling and solidification processes of both the
common pouring cup and the bigger pouring cup were conducted using MAGMA software, and then comparative research
was carried out. The results show that using a bigger pouring cup can significantly improve the production efficiency of
DISA casting production lines, with prominent improvement in the efficiency of molding and pouring per unit time, which
proves that it has high promotion value in casting enterprises.
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Tab.1 Properties of the molding sand

BT S T2 VA N 1 i STV 17 VAL S S ‘ W dE
B /MPa J¥ /MPa ¥ /MPa J& /MPa /% h B 1%

0.17~0.21 >0.02 >0.03 >0.002 35~42 90~130 =70
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Tab.2 Parameters of the spheroidizing process

Mo ERAbL  MEazERib MR ezBRAbRT RN ME2ZERAb S
KE/m  #E/(m/min)  &RE/C /s I/ C
15+0.15 18+0.2 1 460~1 490 45~60 1 415~1 445
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Fig.1 Flow diagram of the casting process
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Fig.2 A mould string using a common pouring cup in the
process of pouring and transportation
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Fig.3 Diagram of thecommonpouring cup for the DISA line
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Fig.4 Diagram of a bigger pouring cup for the DISA line
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Fig.5 The shape and main dimensions of bigger pouring cup for
DISA line

5l 6 DISA £k JT b8 1 AR i B 0k A 32 2 Rt
Fig.6 The shape and main dimensions of common pouring cup
for DISA line
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Fig.7 A mould string using a bigger pouring cup in the process
of pouring and transportation
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Fig.8 Distribution of the pouring temperature field
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Fig.9 Distribution of the pouring velocity field
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Fig.10 Distribution of the temperature gradient during
solidification
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Fig.11 Distribution of the residual liquid metal
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Fig.12 Distribution of the porosity defects
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Tab.3 Chemical composition of the castings

25 C Si Mn Cu P S Cr

Ni Ti Al % Mg FkLla %% Ce Fe

1# 3.604  2.557 0366  0.189 0.031 0.018 0.023
2# 3.664  2.625 0363  0.190 0.032  0.016  0.025

0.010 0.010 0.010 0.041 0.007 0.012 Bal.
0.011 0.009 0.011 0.043 0.008 0.011 Bal.

P13 P A R B R R A A A0 B8 R/ {2 41
Fig.13 Nodularity, graphite size and metallographic structure of the DISA lines castings produced by two DISA lires
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Tab.4 Mechanical properties and Brinell hardness of the

castings
Brhrsm e R iR RMBERE O
Rm/MPa  Rp,,/MPa Al% (HB) (HB)
1# 470 320 13.2 180 172
2# 367 327 12.6 188 178
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Tab.5 Comparison of the test process
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2# 4 6 8 6 1
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Tab.6 Comparison of the test results
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1# 30 3.6 15.6 4.1 48.0 1200
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