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Fig. 2 Effect of reaction time on free formaldehyde and

phenol content of phenolice
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Table 1 Effect of reaction time on the tensile strength of
coated sandprecoated sand

SR /min . BGSPURGREMPa HRRBTHEE/MPa
60 0.00 0.80
90 0.25 0.90
120 0.40 1.20
150 0.50 1.75
180 0.45 1.70

F2  RBzA AR RS S 89 20
Table 2 Effect of reaction time on melting point of resin
coated sandprecoated sand

i S sl /min I C
1 60 68
2 90 89
3 120 107
4 150 111
5 180 107
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Fig. 3 Effect of F/P molar ratio on free phenolic content and free
formaldehyde of phenolic resins
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Table 3 Effect of F/P molar ratio on the tensile strength
of coated sandprecoated sand

MM L PEEHUHIREMPa H PR EE/MPa

1.0 0.00 0.70
1.2 0.30 1.00
14 0.40 1.20
1.6 0.50 1.45
1.8 0.50 1.85
2.0 0.60 2.10

R4 BEELL X BIRADE R B9 R0
Table 4 Effect of F/P molar ratio on melting point of
resin coated sandprecoated sand

i [ GITR
1 1.0 72
2 12 93
3 14 107
4 16 113
5 18 115
6 2.0 114

BICEE /%
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E4 EBEERAELIINGE
Fig. 4 The FT-IR spectrum of resins
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Table 6 Effects of curing time and curing temperature on
3 Q:él:i/b\ the strength of coated sandprecoated sand model
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Study on Curing Benzoxazine with Phenolic Resin and Prepared Precoated
Sand

LIU Chao-zheng, ZHANG Juan, GUO Chang-chang, SHAN Qing-wen
(College of Chemistry and Pharmaceutical Engineering, Hebei University of Science and Technology, Shijiazhuang 050018,
Hebei, China)

Abstract:

Phenolic resin was synthesized under alkaline condition. The precoated sand for casting was prepared by
curing benzoxazine resin with phenolic resin. Optimal conditions of resin synthesis and sand mixing as well
as the optimum addition amount of curing agent were determined. The results show that the best synthesis
process of phenolic resin is as follows: the reaction time 120 min, aldehyde-phenol molar ratio 1.6, less than 2%
of free phenol content in the system , less than 0.1% of free aldehyde content. The synthetic resin was used
to produce the precoated sand and the performance of the precoated sand was evaluated. When the precoated
sand is cured at 210 °C for 120 s, the precoated sand has the best performance, in which the thermal tensile
strength reaches 0.55 MPa, the room temperature tensile strength reaches 1.35 MPa, equivalent to those of
ordinary precoated sand. In addition, the gas evolution and loss on ignition are less than those of phenolic
resin.

Key words:
benzoxazine; phenolic; precoated sand; synthesis; tensile strength
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