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Table 2 Initial formulation of water-based lost foam coatings for magnesium alloys 1%
- i AR BT Kz FENEMEN IR BERAR B il
Bl L SRR Bk oMC o BIRE KBS T-80 IETEE R RSN K
1 60 10 30 4 0.5 1 4 I & i i A i
2 60 20 20 4 0.5 1 4 BEi Y T At T BTNy
3 60 30 10 4 0.5 1 4 i PR i A By
R3 SASRAKEHRAEABEEMRENER
Table 3 Main performances of water-based lost foam coatings for magnesium alloys
-~ — e ) 24 WV SRR E%i | MigaE R RIREE
/(g+cm™) 1% /s /(mL-g") /g /g /mm
1 BEHI60%, BERL10%, =EEKI30% 1.6 87 11.22 20.1 2.55 565 0.55
2 BEWRI60%, REBEL20%, mEERI20% 1.6 92 15.35 26.4 1.78 428 0.72
3 BEBI60%, HEEEL30%, mEERI0% 1.6 95 9.51 13.6 1.34 335 0.87
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Table 4 L, (3*) factor level 1%
=Sl Kk
S
A (B3I ) B (CMC)  C (WK ) D OK#ERE)

IR 5 1 2 5
IKF-2 6 2 3 6
IKE3 7 3 4 7
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Table 5 Orthogonal experimental scheme and results

24h &M WwE MR R

Ry E S B .
IR/ KRS WEE/e /g /(mL-gl)

ABCD, 93 975 78 485 122 15.9
ABGD, 9 1321 60 662 095 313
ABCD, 9 93 46 856 178 303
A,B,C,D, 100 12.06 80 982 1.32 24.7
ABCD, 98 1632 43 563 115 39.5
ABCD, 99 1021 52 545 113 312
ABGCD, 93 1458 42 576 189 333
ABCD, 98 1552 31 706 125 26.6
A;B;C,D, 100 10.55 125 581 0.72 33.4
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Table 6 Results of orthogonal experiment

i g K A g ¢ 0
M () (CMC)  CBIKS)  OKBEEs)
K 94.3 95.3 96.7 97.0
24WETRERY% Kk 99.0 96.7 98.0 95.3
ks 97.0 98.3 95.7 98.0
K 1075 1213 11.83 12.21
SARE /s k, 1286 15.02  11.94 12.67
K 13.55 1002 13.40 12.29
K 61.3 66.7 53.7 82.0
B K, 58.3 44.7 88.3 51.3
ks 66.0 743 437 52.3
K, 6677  681.0  578.7 543.0
WIERE /g k, 696.7 6437 7417 5943
ks 6210  660.7  665.0 848.0
K 1.32 1.48 1.20 1.03
Mt /g k, 1.20 1.12 1.00 1.32
ks 1.29 121 1.61 1.45
o K 258 24.6 24.6 29.6
(L - g") k, 31.8 32.5 29.8 31.9

ks 31.1 31.6 34.4 27.2
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Table 7 Range analysis
&= 24 hETEA/% ZA R s B TRIZIE /g WhE A i /g KA/ (mL - g')
R, 4.7 2.80 7.7 75.7 0.12 6.0
Ry 3.0 5.00 29.7 37.3 0.36 7.8
Re 2.3 1.57 44.7 163.0 0.61 9.8
Ry 2.7 0.46 30.7 305.0 0.42 4.7
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Table 8 Optimal formulation of water-based lost foam coating for magnesium alloys 1%

ifif R IR btERT RIVEMER THHEA BEA i 85 551) sl
Berbky  wEEt S - CMC NS KBLEE T-80 T MWEREE KRN 7K
60 10 30 5 1 3 7 i iE it I Id i iy

R FEERKEHRRABIERENERE

Table 9 Properties of water-based lost foam coating for magnesium alloys

(g om®) 24 WP % ZA RN s KAHY (mL - g') B By /g TRIZ0RE /g

1.6 95 11.24 25.5 83 1.44 827

Bl ERRRE
Fig. 1 Foam pattern
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Fig. 2 Coating status on the surface of casting
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Preparation and Optimization of Water-Based Lost Foam Coating for

Magnesium Alloys
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(1. Wuhan City Vocational College, Wuhan 430064, Hubei, China; 2. Wuhan University of Technology, Wuhan 430070, Hubei,
China; 3. Hubei Engineering Vocational College, Huangshi 435003, Hubei, China)

Abstract:

According to the characteristics of magnesium alloy lost foam casting, magnesia powder, diatomite and mica
powder were selected as refractory aggregates. By changing the proportion of refractory aggregates, the
effect of aggregate ratio on the properties of the coating was studied. Then the orthogonal test and the range
analysis were carried out to optimize the addition amount of each component in the coating suspending agent
and the binder. Finally, the optimum formulation of the coating was determined, and a water-based lost foam
casting coating which can be used for the magnesium alloy was prepared. Actual production verified that the
formulation has good process performance, and the castings produced have smooth surface, no such defects as

blowhole, cold lap, burning-on and misrun.
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