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Fig. 1 The process flow of lost foam casting
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Fig. 2 Carbon defects of gearbox produced by lost foam casting after
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Fig. 3 Distribution diagram of carbon defects in gearbox produced by lost

foam casting process
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Table 1 Distribution proportion of carbon defects in
gearbox produced by lost foam casting process

o Mot L f11% “it%
A 243 18.05
B 123 9.14 43.16
C 215 15.97
D 99 7.36
E 123 9.14
F 87 6.46
G 137 10.18 56,84
H 186 13.82
I 8 0.59
J 15 111
K 110 8.17
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Fig. 4 Discharge channel of pyrolysis products during lost foam casting pouring
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Fig. 5 Mold filling process when the negative pressure of lost foam casting is —=0.04 MPa
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Fig. 6 Mold filling process when the negative pressure of lost foam casting is —=0.02 MPa
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Fig. 7 Mold filling process when the negative pressure of lost foam casting is 0
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Fig. 8 Reconstruction of minimum inner diameter of vacuum pipe
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Table 2 Effect of different vacuum flow rates on carbon

defects
i JE/MPa SRR
HE 11280 mm M H4£120 mm
-0.02 156 117
-0.03 177 132
-0.04 228 199
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Table 3 Distribution of carbon defects in gearbox

g Bt /% A%

A 19 7.39

B 36 14.01 :2%11136.96

C 40 15.56

D 18 7.00

E 10 3.89

F 38 14.79

G 39 15.18 o 63,04

H 45 17.51

I 1 0.39

J 10 455

K 12 5.45
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Fig. 9 Reducing of carbon defects by use slag collecting riser in gearbox

production with lost foam casting process
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Table 4 Sand grain size analysis of lost foam casting
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20H 30H 40H 50H 70H 100H 140H 200H 270H 5
1 18.28 47.70 23.48 6.46 2.04 0.72 0.14 0.06 0 0
2 17.10 46.62 22.38 7.08 2.54 1.22 0.30 0.08 0.02 0
3 17.60 40.42 22.02 7.34 3.12 3.96 2.74 1.40 0.38 0.68
4 24.68 42.84 19.94 5.40 2.66 1.84 0.76 0.28 0.08 0.20
5 23.74 44.96 20.76 6.32 2.14 0.72 0.20 0.04 0.02 0
6 25.10 44.86 19.32 5.86 2.18 1.04 0.30 0.08 0 0
7 20.56 33.68 27.08 13.84 2.56 1.08 0.40 0.08 0.60 0.06
8 20.98 22.66 36.44 14.72 2.46 1.56 0.62 0.16 0.02 0.04
9 21.32 27.04 37.62 10.48 2.48 0.74 0.20 0.02 0 0.04
10 19.86 34.26 28.09 14.04 2.70 0.64 0.20 0.06 0 0.02
1 25.84 35.40 25.36 10.98 1.56 0.18 0.06 0 0 0.02
12 19.76 35.44 29.12 12.98 2.12 0.44 0.10 0 0 0.02
13 13.54 40.90 27.82 9.54 4.46 2.74 0.88 0.12 0 0
14 18.26 39.58 23.12 8.48 4.78 2.62 1.14 0.20 0 0
15 16.72 43.86 21.94 9.76 4.28 2.14 0.64 0.18 0 0.04
16 15.72 47.08 23.18 8.44 3.28 1.42 0.36 0.06 0 0.04
17 22.10 32.00 25.90 12.30 4.10 2.20 2.10 0.18 0 0.04
18 21.30 32.30 26.90 7.50 420 2.40 0.70 0.05 0.12 0.10
19 19.80 37.54 23.60 6.60 4.01 3.1 1.64 0.60 0.13 0.02
20 19.30 36.80 25.10 6.92 451 3.45 1.83 0.69 0.15 0.05
21 19.76 35.44 29.12 12.98 2.12 0.44 0.10 0 0 0.02
22 19.44 34.88 25.82 14.92 2.68 1.04 0.46 0.12 0 0.02
23 16.72 43.86 21.94 9.76 428 2.14 0.64 0.18 0 0.04
24 15.72 47.08 23.18 8.44 3.28 1.42 0.36 0.06 0 0.04
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Table 5 EP9511 coating air permeability test of lost foam casting

B
Ik W
B HEANME2 BT
9C12D171 95.00 93.20 94.10 75
9C12D173 94.50 93.10 93.80 75
0C12J211 75.70 79.54 77.62 75
0C12M092 82.90 82.80 82.85 75
0C12M093 83.27 83.49 83.38 75
0C12M191 89.38 97.50 93.44 75
0C12M182 80.30 82.57 81.44 75
0C12Y092 80.25 78.47 79.36 75
0C12U031 68.90 72.10 70.50 74
0C12U272 71.19 73.46 72.33 75
0C12L201 85.30 81.91 83.61 75
0C12A011 69.75 72.30 71.03 74
0C12A162 73.36 73.85 73.60 75
0C12S032 86.20 94.15 90.18 75
0C12S121 65.30 66.39 65.84 75
0C120022 85.45 76.92 81.19 74
0C120242 64.85 67.02 65.93 75
0C12N051 66.52 68.30 67.41 74
0C12N282 72.30 71.90 72.10 75
0C12D083 78.84 77.52 78.18 74
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Reducing Carbon Defects in LFC with Low Negative Pressure and Large Flow

LIAO Chun-bai, XU Xiao-long
(Hefei Casting & Forging Factory, Anhui Heli Co., Ltd., Hefei 230022, Anhui, China)

Abstract:

The characteristics of lost foam casting, the causes and characteristics of special carbon defects are introduced. The
current application status of lost foam casting was described, and the advantages and defects of lost foam casting
were introduced using the typical product of our company, the 3-ton gearbox, as an example. Based on the filling
test and batch production test, a control process using low negative pressure and high flow rate to reduce carbon
defects in lost foam casting is proposed, and its control essentials are elaborated in detail.
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