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Research on Inorganic Adhesive Technology and Its Application in Steel Castings
Kong Yi Bo!, Wei Jia?, Ma Shuang®

Abstract: This article mainly introduces the current technological level of inorganic bonding agent technology and
its application in cast steel parts. The inorganic bonding agent technology mainly includes the fourth generation
ester hardening water glass self hardening sand technology, the new water glass CO; hardening technology, and the
new inorganic bonding agent cold core box technology. The main focus is on studying the process performance of
three processes, conducting experiments on strength, collapsibility, moisture absorption resistance, and other
aspects. In terms of application, it mainly introduces the application in steel casting enterprises such as rail transit,

engineering machinery, metallurgy and mining.
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Tab.1 Technical indicators of water glass
K3 RE L S
SEPUA K 120-160 1.48-1.52 FotiE
biiE mPa-s g/cm? FH VR A

2.1.2 HrhismfE

R JER KR 40/70 HAREEERD, K I3 IN
ANE G E 2.8%, AL P& 0.5%, EAFRIR
WNEEUR B, AR AR AL R, ] A A ] i R
5-7min, fHFEPRHESFIRFE, il W& 2.
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Tab.2 Fourth generation water glass tensile strength

PR B30 2 B2 S v 1 KB RY (KI5t e, T v
TS KBS FEsE A IR e, H T
S MR . T IO H K COr % HIZK B3
SEPE S RECVE DS T, 0 5 5 AN I 9] AT
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Tab.4 Fourth generation water glass moisture resistance

W HihriE MPa
& lh 2h 6h 24h
60% 0.12 0.20 0.60 0.82
70% 0.14 0.22 0.62 0.80
80% 0.18 0.25 0.60 0.70
90% 0.17 0.24 0.56 0.65
100% 0.15 0.22 0.50 0.60

LR PriisR g MPa

JE lh 2h 6h 24h
0°C 0.12 0.25 0.60 0.85
10°C 0.15 0.28 0.65 0.82
20°C 0.20 0.32 0.68 0.81
30°C 0.25 0.35 0.67 0.78
40°C 0.28 0.39 0.55 0.75

2.1.3 B

R JER K 40/70 HAREEERD, K I3 IN
AN G E 2.8%, [ S E 0.5%, ERER
£ 25°C Rl {E“D50x50” (AR E B A, itk 24h
J5 3 T B i e A % 30min,  HX R SR B
30min J 5% BE BORSRE, HE WLk 3.
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Tab.3 Fourth generation water glass collapsibility

HEE 300°C 500°C 700°C 900°C

FREATREE 04MPa  0.2MPa 0.2MPa  0.6MPa

2.1.4 BB

RIEH AP K 40/70 H AR RS, KBS0
ANE G E 2.8%, [T S E 0.5%, EHRER
& 25°C N HEARTE 8" FHFE, LG A [FE
FEREE NI PR R, HE Wk 4.
2.2 $FBIKILIE CO,FELTE

FEE @ S /K B F SEAE 1, B B AR CO,
L F/K B DA S OK BB & 3G 97 B8 COx &

2.2.1 HipimAE

I R R 40/70 H AR RS, KIEHE &5
Wi 3.5%, ISRFIINE KRS 0v 5% 10%-
15%-+ 20%, HEZIRJE 25°C, FHIE“D50x50” kR
AERAE R, IFERIELF fE 55 ERas, A% COs
SAKJE 7 0.4MPa, Y& 25L/min, WA A] 30s,
XTECHUE RS, HdE R 5.
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Tab.5 New compressive strength of water glass

Hog PUEBRSE MPa

Fiilbss Ny 1h 4h 24h
0 0.3 0.52 0.80 1.26

5% 0.36 0.58 0.84 1.31

10% 0.47 0.65 0.96 1.47

15% 0.55 0.78 1.18 1.68

20% 0.56 0.76 1.10 1.56

2.2.2 B

I JER R 40/70 B AR RS, K BE3E In
AN W E 3.5%, HRAIMAE SKEIE 0. 5%,
10%- 15%- 20%, I 25°C, FiilfE«“D®50x50”
(bR AE AR R, eI L 5 8 Esas, TR
CO, S % 77 0.4MPa, ¥iis 25L/min, WCSIFA] 30s
B, RS 24h 5 S SR e 30min,  HUH
PORE S BCE 30min J5 5% B PUERSRE, i L
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Tab.6 New type of water glass collapsibility

57 R PR SR MPa
e 300°C 500°C 700°C 900°C
0 0.5 0.25 0.2 0.5
5% 0.5 0.28 0.24 0.5
10% 0.52 0.25 0.26 0.57
15% 0.57 0.34 0.25 0.54
20% 0.65 0.35 0.42 0.61

TS H DR FH N SR BERD, 507100 H, &4k
7 L201 (5P & 2.0%, 38585 5 S E 4 BN
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Tab.9 Tensile strength of inorganic adhesive cold core box

2.3 FIRLHMFHEFATELE

IR ENB L FA S & L EH I T Cox itk
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RIS P58 = 1.0MPa, BIWD SR RS COL L
IKBEERP I = A5 DA b Wb LE s TH RS AT PR (]
i ZHEARBBMRBIAGR. e, 25 AR
B B TR LT R AR AR B

B TEHLR G4 S LM R ENLE:
SEFIRNRERRT], RSN WA ok 5 — R A s
R R R R N, AR AR IR AN, PN
B, WANZEIR, MUSIHRIKIEE, WIHIKEAT N
ERHEDTIE, SR EIE KR, A
7, SRIESBITHELER, FEFIERE AR
*17.

R 7T THFEH LRI

Tab.7 Performance indicators of inorganic binders

SR HUEHEE MPa

L B i 1h 4h 24h
10% 0.15 0.28 0.60 1.24
15% 0.19 031 0.63 1.37
20% 0.23 0.35 0.71 1.39
25% 0.25 0.34 0.69 1.34

ME 4 HE UL

g/em’ MPa
L-201  iEHIA | 45- 12 s
1202 EHIMA 151 1.8 i

WSR2 PN B G, 2 BIRGIRB
KL, BEFR ALk A7 B 1 FORG 45 770 h Y 1E 88 1 R AR AT
BRISE, SRS RLIE E SN . B =MIEE: a.
PR m kG AE LA R, S Ak RE s by S ERIR
AORRURL, BCEIR SRR, 585 o 12
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Tab.8 Performance indicators of enhancer

ME s LT PN S
g/cm

Z-411  KAEKHAE 10-25% 5 A
2.1-2.8 CH %G

Z-412  AfHER g5 Prig

3 W FEFIEH N LN A

THLB LR E T2 CAEPuE sl TRENLE
BEN BN BTN, JeFEREEE CO,
IKBEERD . A AR K BISRD . BRI AR RS IR
M T2,

3.1 RUBIZE RALXNFETRELZE~N
L

P 37 3 BRI 1) 585 2R FH 36 DO AR B8 B b T
2 RN 90% AR +10% 5D, KBS I &
2.7%, FEAEFIIIN & 0.45%, FEARPFTH7 58 5 >0.2MPa,
FTJEPUHL I >0.8Mpa. FHlOH N 100% A 523505
W, KB & 2.8% /K BEFE, AT &
0.50%, A BT 47 58 & >0.2MPa, & T J5 147 58 J&
>0.8Mpa.

BRI — G HEHL, SRR S &N R4
FITZ, SHEHUETE, 100% A ZHEERD, 2.2%%:4
7, 0.45%3E 555, WAL (] 40-90s, BT 471 i
5 0.15Mpa, 24h Hidi g EE>0.8Mpa. K TEHLE
SR T 2o A E 1, R AR 2.
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Fig.1 Railway locomotive factory core
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Fig.2 Railway locomotive factory castings
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3738 R FH 28 DUAR K B3 i 125, G
W 85%FAERP+15%HTHD s 2.6%/KIEFE, 0.45%[EH 1k
), R B E 58 B >0.4MPa, % T 5 Pt K 98
>1.2Mpa. $il:0 KB R K B CO ik, e
60% 7 b +40% F LW, 3.6% K B H, IR A
30-90s, HJ B 7 JE 5% FF >0.4MPa,24 5 $T JE 58
>1.5Mpa. A= WK 3, FEERR R 4.
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Fig.3 Mechanical company sand mold
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Fig.4 Mechanical company castings
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P3716 B AN HIE 38 2R F 26 DU AR /K 3 38 9 R T
2, IR 80% A RP+20%HT b, 2.8% /K B 5,
0.50%E4k 7, 24h HiHisEE>0.8Mpa. HlE P 100%
TR, 3.0%/KIEHE, 0.50%[E 7], 24 J5PiE
5JE>0.8Mpa. A=A LK 5. Kl 6.
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Fig.5 Heavy Machinery Factory Core
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Fig.6 Heavy Machinery Factory Castings
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