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Fig. 1 Resin synthesis route and ring-opening curing mechanism
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Table 1 Effects of the addition amount of modifiers Aand B
on the polymerization rate and softening point of resin

SES Al% B/% REWES  HiksiC
A 1 1 112 67
A 2 1 81 76
A 3 1 72 78
A 4 1 70 77
B 3 1 72 78
B 3 2 66 82
B 3 3 52 2
B 3 4 50 93

W AKHIR; BhikkeEEERKH-550,

F2 AREEMLRBHFIIHAEE & HERSN
Table 2 Effects of different curing accelerators on the
polymerization rate of resin
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Fig. 3 Effect of the amount of curing accelerator on the
polymerization rate of resin
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Table 3 Effects of curing temperature and curing time on tensile strength

LB °C [ 4L ] /min PSP EIMPa ARG /MPa
2 0.1 12
210 4 0.2 12
6 0.2 1.35
2 0.25 16
230 4 0.45 1.85
6 0.45 1.85
2 0.3 16
250 4 0.45 18
6 0.5 18

F4 BEDRERIMZSE
Table 4 Melting point and gas evolution of precoated sand sample

I C KA (mL - gt)

90 6.56
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(1) EEpIREFIZTIREN S T, EEEHEBRYHERINA.
(2) 3%[YKIZERFNA%AIREITBECFIKH-550 (9 EMIERE ) MFRASMERINISERINFRM . fHik 7 7<FREL

F, ZnCLAYEBIRERE, IMAENLI0%ES, RERERASE s, #HEEBRPIENMERER.

(3) ERENMFERET, ERTENREMEEE, REFREE30 €. HIRAE4 minfIs4 FHISH

BIRIRURESIAIREIAR]0.45 MPa, EIRFAREIAZIL.85 MPa, s2E SIS EHIRVBIRIMES .
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Study on the Preparation of Precoated Sand for Casting with Modified
Benzoxazine Resin

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

Abstract:

Modified benzoxazine resin was synthesized and used instead of phenolic resin to prepare precoated sand
for casting. The conditions of resin synthesis and sand mixing for industrial production were optimized. Six
curing agents were screened. The results show that the optimum modification process of benzoxazine resin
is the addition of 3% benzoic acid and 4% 3-aminopropy! triethoxysilane, and optimal curing agent is ZnCl,;
the polymerization rate of the modified benzoxazine resin is 56 s. When the coated sand is cured at 230 °C for
4 min, the coated sand has the best performance, in which the thermal tensile strength reaches 0.45 MPa, the
normal temperature tensile strength reaches 1.85 MPa, which are equivalent to those of ordinary precoated
sand. Additionally, smoke and smell are less than phenolic resin.
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