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Application of SKP27-3 Surface Layer Reinforced Silica Sol in Precision Casting
Lai Hong', He Xin', Ye Haifeng', Wang Guoshun', Wu Junwu?®, Zhang Bing®
(1.Guangdong Well-Silicasol Co., Ltd.; 2.Huizhou Jibang Precision Technology Co., Ltd.)

Abstract: Comparing to slurry prepared ordinary 830 silica sol and the production of castings, SKP27-3 surface
layer silica sol has higher stability, excellent coating properties and insensitivity to drying conditions, of which
the performance and effect. After verification of batch production of castings, the stability of slurry prepared with
SKP27-3 surface layer silica sol reach up to 62 days. The cavity surface of the prepared shell is smooth and dense,
and the one-time yield rate is greatly improved. The statistical defect rate of batch production casting is below
4.45% , and the casting repair rate is greatly reduced, while the casting defect rate of 830 silica sol is higher than
11.72% , indicating that SKP27-3 surface layer silica sol has a high advantage.

Key Words: SKP27-3 Silica Sol, Surface Enhancement, Paintability, Stability

SR JHT ek 5 T RIS % oy S5 Tk A R T ) T V2 SRR f0 2% o A D RO A . 58 TR P ) Sk T OB AR
HAE TR . WJRHOR I 77 f s iE R e VIR BEE e oK. RO R I B B B R 4 i A B R U
VSR B W OB PR BT ORGP B R RS ey ST KA RN A R R iR e A R

Y BH:2021-10-15; & B Fm W 2 H #7:2021-11-25

E—1EEG A Nk, B ,1094 EN A CEHR TR, KA ZE(523445) , E-mail : Laihong0621@163.com

BEEE - FE.E 1964 4 H A . B TR, ) K 4K 58 (523445) , E-mail : guoshun. wang(@ wellchina.com.cn

S| ARG L A7 Jik, W L A5 SKP27-3 17 J2 48 5 ) A U I T RS 2 ¥ BT, R Fh 5 3 A (48 42, 2022,42(2) :257-260.
LAI H, HE X, YE H F, et al. Application of SKP27-3 surface layer reinforced silica sol in precision casting[]]. Special Casting &. Nonfer-
rous Alloys, 2022, 42(2):257-260.

PR 5T, JERE R ] i RE R 22 3R B 124 % 843-856.
i 3% AL T 3] 45 10 ) 3 TR0 3 i JEL R 5 9 B ) e L 9 (4] ik, SgHe. FSORE. RS RSE — R AL as .08 58 A il i 7 ik
3 o (0. s fldE AR, 2009(3) : 38-42.
R 13% , BEJE S5 3] T4 JEE . R, AT
a‘jj O% RS S| TRK SRR WA A [5] @BERk. BN B e fedl oA KT #E TR, 2014(6):
AL A s
& £ X W (6] SR U, 40 D) IR D9 M £ 4 36 4 80 5% i 7% 7 A 3 e U B 9 T A5 17
WEFE[ D], PEFNE R 5 Dok K24, 2015,
L7] # . W2 MR Bk 4 i BORS o % v B e e me ny s ma [ D], r&
JRUE : W JRUE Tk K2 . 2015,

[8] CHEN Y F, XIAO S L, TIAN ], et al. Effect of particle size dis-

[1] JONES S, YUAN C. Advances in shell moulding for investment
casting[ J ]. Journal of Materials Processing Technology, 2003,
135: 258-265.

(2] wGut, SRAARE, fHbR. 5. JEBOR % 05 58 P % 20 58 o e ot e L .
RITIEEHL, 2019(3) ¢ 39-41, 46.

[3] JAFARI H, IDRIS M H, OURDJINI A. A review of ceramic shell

tribution on properties of zirconia ceramic mould for TiAl invest-
ment casting[ J]. Transactions of Nonferrous Metals Society of Chi-

. . . . na, 2011, 21(2). 342-347.
investment casting of magnesium alloys and mold-metal reaction

suppression[ ] ]. Materials and Manufacturing Processes, 2013, 28 (éﬁzﬁﬂ H XIJ I )

257



Fefp i oA (05 &

2022 FEEE 42 FFE 2

W 3E 830 fik VA M T i 1) T 2 2Rk L A AR SRR AR
BB AE ), i A R 830 REVE A T I B
T 2% 1T 0 22 IR AB R R S 0 S A S A A
%HLW‘J?JZZIK R, & R PR AT il 7 T8 25 1R TE AL

A PR3 B 2 2% THT S SO ) R e IS AR AR S aa )

BT X A5 o i A T2 AS R R AL fF 2 T SKP27-3
BRIV . 7E LA MR B AT 2 K
ARG T R 830 Tl VA I IC % A 7 I L 2
RN 13% ;1 SKP27-3 ik 1735 e AE 77 10 45 11 %6
T AN KRAUN 3.5 % » M K b B AIK T 85 148 5 Ak PGSR &
JAS o TE 4 TH 85 4 2 1T 5 5 A [ st i T AR PR RR

1 SKP27-3 iy & 3§ 3% sk V8 IR 8 BT K

i 830 FE VA KA HL  £E SKP27-3 R ¥ I Hh I8
IY A HURG 5 5] {22 Bt S A BIL SR B e R i TR
T 830 fik v I FRLAEAE Sy TC MUK 25 0 AE i B ok AR R 2y
M WS A R TR R B SE T TR OB B A8 A A, A AL
Hb B T B Y 3R T
1.1 RENMERBTEMERIBE G
F 1k 830 fik i e M SKP27-3 I I i Wy vk =
;%z A LAF H, SKP27-3 ik ¥ I R FH B I0oks 4 Ak 1) A6 7
2055 830 REVE AR L, pH {E B = FURLAR R
830 Ei{frHSLE’J pHE R 9~10,F-¥ki4E K 7~10 nm,
SKP27-3 i A pH fH y 10~11, P Bpkife gy 10~
13 nm, FE L, F SKP27-3 e i i e ) ) 11 2 2% 8k, %
IR T AR E
1 830 BRI SKP27-3 REA KR MW S K
Tab.1 Physical parameters of 830 silica sol and SKP27-3

silica sol
gy w(SI0)/w(Nay O/ pHH W/ KE/ PRk
= % % (25 °C) (g+em ) (mPa+s) f/nm
5@ 830 30+1 <0.6 9~10 1.19~1.21 <8 7~10
SKP27-3  26~29 <0.6  10~11 1.17~1.19 <8  10~13
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Fig.1 Schematic diagram of 830 silica sol and
SKP27-3 silica sol
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Tab.2 Measured data of the mixed slurry of each silica sol

. R pH E HRL I B B/ JBEE/ ARG BE/
Eras) o .
25 °C)H (g+em®) mm s
SKP27-3 9.98 2.94 0.11 31
W5 830 8.92 2.96 0.10 35
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Fig.2 Surface layer slurry prepared by SKP27-3 silica sol

and the surface morphology of produced castings

24 HBUHMRE&ARILL

¥ SKP27-3 [ J2 E VA i 5 830 ff 975 I it & A=
7 A T D T B S 1) 5 A % 1T B HE AT X L L DL TR
3G ES R LA 3. FILUE W AR A4, SKP27-3
TR 375 B L 1 o7 2 77 1 8 Ao R 3 Tt O B 5
FMAR R F A 3.92% A2 47, MR A 830 BEVE AN R %
J11.72% ,

(a) &8 830 Ak
B 3 A AR A 6 4408 A 454
Fig.3 4408 castings produced by 830 and SKP27-3 silica sols
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Tab.3 The surface defect rates of the castings with surface

(b) SKP27-3 At ik

slurry shells prepared by 830 and SKP27-3 silica sols

fep W BEU i BRI RETBE REA
LR O w/rE B RR/ %

SKP27-3 4408 23 524 514 407 921 3.92

i 830 4408 24 140 1021 1808 2 829 11.72
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Tab.4 The economic benefits of the ultimate castings
with 830 and SKP27-3 silica sol slurry

BRI A W REME SRR/ RUMOBHR R
Yy RS R/ BUME 7T Fe/TIC A/TTIE
SKP27-3 4408 23524 921 25.25 0.3 0.2
T3l 830 4408 24 140 2 829 25.23 6 2.2
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Tab.5 Physical and chemical index parameters of four
kinds of silica sols

w(Si0;) /w(Na; O)/ pH & R/

ARG BE/ Xk

BS % % (25°C) (geem ?) (MPa «s) 44 /nm
SKP27-3  26~29 <0.6 10~11 1.17~1.19 <38 10~13
3 830 30+1 <0.6 9~10 1.19~1.21 <38 7~10

PO AMmZE 26~29 <0.6 10~11 1.17~1.19 <8 10~20
k10 B2 26~29 <0.6 10~11 1.17~1.19 <8 10~20
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Fig.4 The pH variation curves of the slurry prepared

by four kinds of silica sols with time
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Fig.5 The surface effect diagram of the surface layer slurry prepared by three kinds of silica sols with continuous stirring for different time
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Fig.6 Surface morphology of flat castings produced by
imported A type and SKP27-3 surface layer silica sols
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Fig.7 Surface morphology of round castings produced

by imported A type and SKP27-3 surface layer silica sols
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Tab.6 The surface defect rate of the ultimate castings of
the four Kkinds of silica sol slurry
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