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Fig. 1 Preparation flow chart of thermal curing phosphate binder
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Fig. 2 Flow chart of sand sample preparation
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Table 1 Curing strength and 24 h bending strength of sand
modified by TEMED

P /MPa
K - _
[l Ak e 25 5 24 NS
34H,, 412 3.13
34N,, 416 3.69

T : 34H, R R AL S I RRA SRR b5 B2

SBEIRY, {BfFM24 hfg, 34H, MHEREEE NET
24%, 34N, RN ERE FET11%, NEEER/N
T13%, AIRNREZ —EUE S BRI B IERE o

212 HEBEWHHEMERLRISN

RIBRERMININER, E34N, Fh45 7S AT
A8 gHZER:, £S5 934N,,G8. MHMNELINEE
EFH24 NOMERE (FREHSSENEEN
45%~50%RH ) aNF2F~. HFE28I0, MMAEEEEX
WHEEWRE (15 ) R, BEM24 MiZaE
BARINE BENMETFI24 S8 E FIEIEE R
9.5%, B WHEEXNENEWEEMRKEHERED
BT

®2 HEERMEMEFRERNNEREREM24 TS
BE
Table 2 Curing strength and storage 24 h bending strength
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Table 3 Curing strength and storage 24 h bending strength

of sand samples with different ionic polyacrylamide
aqueous solutions
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Table 4 Level design of orthogonal test factors
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Table 5 Orthogonal test results and range analysis of
instant bending strength of sand samples

A oa) [P ES 38/ MPa
A B C D 7Yl

1 1 1 1 1 1 421
2 1 2 2 1(2) 2 3.95
3 1 3 3 3 3 413
4 1 4 4 1(4) 4 3.96
5 2 1 2 3 4 3.75
6 2 2 1 1(4) 3 3.97
7 2 3 4 1 2 3.93
8 2 4 3 1(2) 1 4.07
9 3 1 3 1(4) 2 4.14
10 3 2 4 3 1 3.91
1 3 3 1 1(2) 4 4.04
12 3 4 2 1 3 3.77
13 4 1 4 1(2) 3 4.10
14 4 2 3 1 4 4.10
15 4 3 2 1(4) 1 3.93
16 4 4 1 3 2 3.86
ky 406 405 402 401 4.03
k, 393 398 385 3.97
ks 397 401 411 391 3.99
ks 400 391 397 3.96
R 013 014 026 010 0.07

HZEFEK C>B>A>D

LWIES A.B,C;D,

ERTEIRME . BASEENWEEWNERER
HH»U“I FMRAFHE—KFEALIRERIEL—
HER—ERXREROFOE, BINKFESEL.
EP koo kyo ks b, FREZEZERML. 20 3. 4@7J<$
I{Jca*ﬁ REIE. IRERFE—EFh .
kAR KENRIMEZ Z
DITRSFREFME, SEENECNZEEZD
RAMEORFIBEFIC> BEFIB> BRI AS K MERID, &
{fLBCLb A B,C,D,, BMEEINEEZ —f%0. HERER



F

sH [y ——
{EE Founory TGRS

=~ &
R

a

£ 4.05 \/

3.8“ 1 L 1 1 L 1 1 L
0 2g4g6g 04g8gl2g 0 04%08%1.2% 0 12.5%

P32, —Ji HEnE RN IRREIOKIF WRKIE
B3 WMESTHPSERWDH BTN SRERNG
Fig. 3 Influence of various factors on instant bending strength of sand
sample in range analysis
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Fig. 4 Effect of TEMED content on bending strength of sand samples
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Modification Research on Hot Box Phosphate Bonded-Sand Based on

Orthogonal Design

LUO Zhi-peng"™?, XIA Lu"? ZHANG You-shou"?, TAN Qing-huan*?
(1. School of Materials and Chemical Engineering, Hubei University of Technology, Wuhan 430068, Hubei, China; 2. Hubei Provincial Key
Laboratory of Green Light Industrial Materials, Wuhan 430068, Hubei, China)

Abstract:

The thermal curing phosphate binder sand was modified by orthogonal test. The results showed that 6 g and 12 g
of TEMED and mannitol were better for each binder, the addition amount of both cationic polyacrylamide aqueous
solution and oxalic acid aqueous solution was 0.3% of the sand mass, and the concentrations were 0.8% and 12.5%,
respectively. Under the conditions of sand shooting pressure of 0.8 MPa, mold temperature of 150 °C and heating
time of 3 min, the curing flexural strength of the sand sample prepared by the optimized scheme can reach 4.2 MPa,
and the flexural strength decreases by 2.83% after storing for 24 h in 40%-50% humidity environment, And the
bending strength of the sample continues to decrease by 22.89% after continuously storing for 24 h in 60%-65%
humidity environment. The moisture absorption performance of the composite modified thermal curing phosphate

binder sand has been significantly improved.

Key words:

phosphate binder; heat curing; orthogonal experiment; strength; anti-hygroscopicity

(%3, A&, ldm@foundryworld.com )



