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Abstract: No-bake resin-bonded sand (NBRBS) is widely used in molding and core-making processes. The resin
film and bonding bridges formed after resin hardening consolidate the loose base sand, imparting strength to the
sand mold (core). During the pouring process, the resin within the sand mold (core) directly or indirectly contacts
the high-temperature molten metal, rapidly heating up and undergoing pyrolysis. This causes its mechanical
properties to undergo significant changes, leading to related casting defects. To clarify the specific mechanisms of
this process, it is essential to investigate the changes in the mechanical properties of resin-bonded sand at high
temperatures and their underlying causes. The research work presented in this paper includes: 1) Directly
measuring the compressive strength of three types of no-bake resin-bonded sands under different resin addition
levels and temperatures. 2) Analysing the pyrolysis process of three no-bake resins during heating via thermal
analysis techniques, specifically identifying different reaction stages and products. 3) Establishing correlations
between the macro-scale strength changes in the resin-bonded sand and the internal resin pyrolysis. This research
holds significant implications for addressing casting defects related to the high-temperature mechanical properties

of the mold (core).
Keywords: no-bake resin-bonded sand; resin dosage; high temperature compressive strength; resin pyrolysis
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Tab. 1 Characteristics of alkaline phenolic resin (01) and its

curing agent (G01) at 25°C

REEE, wERE/ W BREE WER

L mPa+s gcm? % 1% %
01 <90 1.2~1.3 <0.3%
GOl <50 1.1~1.2 - =91 <0.2

2 BRI (SQM400) K EF (GL300) £
25CHR IS
Tab. 2 Characteristics of furan resin (SQM400) and its curing
agent (GL300) at 25°C

i HhRE/ W HE AHE BRE
mPa+s gem? A 1% 1%
01 <50 1.1~1.2 <03% <4.0%
GO01 <10 1.1~1.2 - - 18~21

% 3 MR IEE S — (HTZ-D R4 — (HTZ-11)
1E 25 CRT IS ¥
Tab. 3 Characteristics of phenolic urethane resin component 1

(HTZ-1) and component 2 (HTZ-Il) at 25°C

i g/ "/
=] Ly /X

b mPa * s grem’
HTZ-1 <50 1.1~1.2
HTZ-11 <10 1.1~1.2
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Tab. 4 Chemical component of DL base sand
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. )
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wt% =90.0 <450 <<0.30 <0.40 <3.00
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Tab. 5 Ratios of no-bake resin-bonded sand

K4k fid bk JRRb: M. [T BRI %
APR1 1000: 12: 2.4 12

Ty APR2 1000: 15: 3.0 15
APR3 1000: 20: 4.0 2.0
FRI1 1000: 10: 4.0 1.0

PR FR2 1000: 12: 4.8 12
FR3 1000: 14: 5.6 1.4

R4 fic kb JiRb: 451 5T BRI 5%
PURI 1000: 6: 6 12

iy IR b5 PUR2 1000: 7: 7 1.4
PUR3 1000: 8: 8 1.6

Molding &

Raw Materials Demolding

Restoring Samples Testing

Foundry Condition Resin-bonded
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Fig.1 The testing procedure for high-temperature compressive
strength of three types of no-bake resin-bonded sand
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Fig.2 The testing procedure for thermogravimetric analysis of

Raw Materials Restoring Samples Testing

three types of no-bake resin-bonded sand
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Fig.3 Test results of phenolic urethane resin-bonded sand and its resin. (a)High temperature compressive strength of

resin-bonded sand. (b)Strength loss at different temperature ranges. (c) Room temperature compressive strength of

resin-bonded sand. (d) TG curves of resin. (e) DTG curves of resin. (f) Resin bar and resin powder sample.
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Tab. 6 Temperatures of peaks in DTG Curves of No-Bake PUR at

Different Heating Rates

i M SRR
WR <67.60°C H EH 7K R
162.60°C EMIEZy
Ty 265.10°C EMIEZy
402.60°C R TR e 5 iR
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Fig.4 Test results of furan resin-bonded sand and its resin. (a)High temperature compressive strength of resin-bonded sand.
(b)Strength loss at different temperature ranges. (c) Room temperature compressive strength of resin-bonded sand. (d) TG
curves of resin. (e) DTG curves of resin. (f) Resin bar and resin powder sample.
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Tab. 7 Temperatures of peaks in DTG Curves of No-Bake FR at

Different Heating Rates
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Fig.5 Test results of alkaline phenolic resin-bonded sand and its resin. (a)High temperature compressive strength of
resin-bonded sand. (b)Strength loss at different temperature ranges. (c) Room temperature compressive strength of
resin-bonded sand. (d) TG curves of resin. (e) DTG curves of resin. (f) Resin bar and resin powder sample.
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Tab. 8 Temperatures of peaks in DTG Curves of No-Bake APR at
Different Heating Rates
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