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Abstract: The KNO,-based water-soluble salt core was prepared using 70% KNO;-30% KCI (mole
fraction) as a matrix material and glass fiber as a reinforcing material by stirring casting method. The
effects of different glass fiber contents on the bending strength, impact toughness, water solubility
rate and hygroscopic rate of the water-soluble salt core were compared and analyzed. The scanning
electron microscopy and energy spectrometer were used to analyze the microstructure characteristics of
the water-soluble salt core strengthened by glass fiber. The results show that with the increase of
glass fiber content, the bending strength and impact toughness of the salt core are increased, and the
water solubility rate and moisture absorption rate are gradually decreased. When the mass fraction of
glass fiber is 30% , the salt core has the largest bending strength of (38. 8540, 61) MPa and impact
toughness with (2.13%+0. 1) kJ/m’, and the water solubility rate is still as high as (476.54+12.0) g/
(min * m?), and the moisture absorption rate is (0. 0857%0. 007) %. The microanalysis shows that the
glass fibers are evenly distributed among the matrix of KNO;-based water-soluble salt core, which
significantly refines the KCI primary phase. The average grain size of KCIl primary phase is reduced
from 57.89 pm to 24. 13 pm, which is the main strengthening mechanism of the salt core. The crack
will deflect when encountering glass fibers during the crack propagation, and the fiber pull-out is also

observed, which is the main toughening mechanism of the salt core.
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Fig. 2 Effect of glass fiber content on the bending

strength and impact toughness of the salt core

2.2 ERARHOK IR E R KT R

VL 3 o B3 3 7 2 5 i o LS K T S R A R
SR, B 3 AT LUE H, $R 0 10 7K ¥ 5 5 i
M AR B A PR AT 2 B T g . MBS A 4R
TR 000 BRI IRV R R (998 £ 21, 2) g/ (min + m®),
W IR R A (0. 281 0. 014) % 5 24 B B £F 4k 19 5 & 4
30 Y0 B o ERIN K R K (476, 5412.0) g/ (min » m”),
W 388 2R Sk (0. 0850, 007) %, i 7K ¥ 3 A0 B 1K
PR Sy 8 008 B K P S 56 2 7E 80 °C i 1k 1 K o UK 1
11T 3 3885 21 4 S AN T /K AR RL  FhIESTE 80 CHK i
fifk 1) [ N 3 365 21 24 25 Bt o O 7%, Ot 7% 1% B 355 41 4 25 7
T BT ER O SRR S K 0 2 fi T AR )N L DA T
IT AR U K I ] . 367 369 2T 24 1 58 1) k005 A 5 ik
FE P RSN 1 3 Can 2 8h 8 7 S T R
IR TR T3 Ah BB 41 4 i W L T ALERAIC, i L

BCRE LT e A7 AR RRAR T 3008 55 25 000 2 fik 1w AL, AT
BRSO AR A FEAR 3 A AT RS R R TR AT

N.g 1040 — 0.35

¢ 960r {030
£ - &
880 1025 @
5 L @
2 800 1020 ¢
z 1 T 1015 8
= 640 \\-\ g
=) - =
3 L ~_ 1010 ©
2 560 E\i ] =
& 480f TT—4——y 1005

©

< 400~ : . . L—0.00

0 5 10 15 20 25 30
Mass fraction of glass fiber/%

3 Bl B 2T i o 0 00 7K I R R A R 2R 1Y 5 i)
Fig. 3 Effect of glass fiber content on the water solubility

rate and hygroscopic rate of the salt core
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(a) fiber pull-out; (b)crack deflection
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(a) fiber pull-out; (b) crack deflection
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