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Adhesion Properties of Molten Simulated Ash on Surface of
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Abstract: To solve the slagging problems existing in the boiler burning inferior coal, the #-BN-based ceramic coating was
prepared on the surface of 20G steel by a slurry method. The experiments on the contact angle, the spreading coefficient and
the adhesion work of the molten simulated ash on the steel sheet and the coating surface were carried out, and the adhesion
properties of the molten simulated ash on the surface of two types of samples were analyzed. The results show that the surface
of the coating is compact, tightly embedded with the substrate. The coating adhesion class is 0, and the anti-erosion
performance is better, without easily falling off. The contact angle of the simulated ash on the surface of the #2-BN-based
ceramic coating is larger, and the adhesion work is smaller. Melted simulated ash has a smaller spreading coefficient on the
surface of the coating. Moreover, with the increase of temperature, the difference between the spreading coefficient of molten
ash on the surface of the coating and steel sheet increases. On the surface of the inclined specimen, the difference between the
spread coefficient of the coating and the steel sheet increases with the angle increasing. Through the SEM/EDS analysis of the
cross section of the melten ash specimen, the coating has the chemical incompatibility of slag, which can effectively prevent
the diffusion of Pb. It is indicated that spraying #-BN-based ceramic coating on the surface of 20G steel can reduce the
wettability and bonding strength of the molten ash, and improve its anti-slagging performance.
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Table 1 Chemical composition of coating slurry (W/%)

Raw material /#-BN Graphite Potassiumsilic Water Additives
Content 12 1 18 65 5

R BRI 2 ORNA T T A A 3 5
R T, SRR E AR, 7
85 °C T T 2 ho 5 HF T4 r il il 5 9
Wb AT E R E AL, LA 3 °C/min (4 TR AR
2 450 C JafRi 6 h, BEP BRI RS REHUR,

1.2 WA &

HY 5 B ok R v A7 BT 2 T S0 R K A
Rl BRE A FH 7 2 B0 28 5 vk A AR T o8 1 4R Ak g
2, LT &8 R R e, BT S
BT E AL, IR 450 ¢, AAbIE 24 h, il
HR MY N — 2807 1 AR, 3Em AT & 92bR
T



Ho ZEH, S IETBTIURAE h-BN LM 2022 AR RS 83

1.3 REME KM EMIR

WIZTESR T N A RS, WERE
55 BE A TR B0 I 25 G 1 R R A A e e ol
Ae. BHE 1 RIE IR 2 5 B3 A 1o 4 B A A2
YERAM S AR S, ZIFMIRZE e EE
fehro

RZ IS TR TS GB/T 9286-1998!3
5o RH QFH R E A% TI %R 2 M50 e B -2
i, AR SE R IR E M ) SRS s,
H 0 VIR 258 i B2 s, biE
FRAEI, WRIZMIE AR,

SR P v b S 453 3 Tk 2 094 S R
FIPERE, HIE ASTM G76-07FRiEFE# LR A .
TIOR8 25 U S Mg, R
SEFEIEXTIEHE 10 mm &b, FE4E7ZS SN 16 m/s,
R R 20 g/min, AR JZ R R id 2 4
MIGZEIRE o SRR R AR KL B b ik
PERE, @ SRR SR T BUR B A4

Ai—Ag
A

K, A4S RS IR T, 4 iR

PR

AA; = (D

14 EMANE

I Y P 2 i VR A A [ A 2 1T il R 1 e )
0T ) 3 P B ik o R B AR M Y B AR R
Pefb MR AR AR W, R AHRE AL, R
(D) 2k 2 3 W AR 5 T 58 R 2 TRl i e,
0 FR . AR I A A 1 PR,

Yiv

Gas
Liquid
Vsv 6 Yis
) 7
Solid

1 BRI

Fig.1 Contact angle of solid surface
TEPRARCPT b, WA [E A 0 3 Y e 4
AU A HRETRSE , Tl & Young [WT7HE™,
Ysv = Ysi + Y1y C086 (2)

Z_CtEP Ysvy YLv %ﬂ PsL ﬁ%’]i’%ﬁ? /—:L*H, ?&/EL*H
AR Z 18] B T 7k A o

FEBEAFOLR , SE BRI ] By AR I A &
DG, SRR, TR A — R R A I
ST o A RELRE 2R T JC I AT IR AT B B
Fefhff, BRI AT R A R Al A, N AE
S5 B i 0 N Y 4 Sl A RN 3R TED 9K AN T R
Young K/ #E, Wenzel X Young KA FEHEAT T &
iE, #2117 Wenzel Jyf&#>:

Yoy = Vis)
Vv
Ao, 0 MBS, Sk SRR R B

ik TR AR5 UL TR T AR 2 B Ow Sk 3 W22 ik

s r MR . Zead R 3 mDHURE B R

WERIR R R RSB Ra Oy 1.26, AL

[ ZR AR Ra R 1.27,

IR K B, 2 BUERFE 1000 C L

e, TRR R KV BE YR 2 A AR AR AR TR

{Eo 7E T AR ol 2 2 IR A i 2 2 0 42

fik R 0 i A —E S, PRI, SRR A AR

I (380 °C) MBI, a0 il B2 AN 8 T b4 A1

VR BT R B, DABEHL S B A7 il i A /K % BE 2%

TR R . BB A3 DL 2.

cosby = =rcosf 3)

®2 BEUKHES

Table 2 Composition of simulated ash (Wi%)
Composition Si02 PbO B203
Content 30 60 10
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Table 3 Surface tension data of molten ash
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Table 4 EDS analysis of the surface and cross section of #-BN-

based ceramic coating (a/%)
Region B N (0] Si K C
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Fig.3 XRD patterns of #-BN-based ceramic coating
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Table 5 EDS analysis of the interface between oxidized steel

sheet and melted (a/%)
Region Pb B Si (0] Fe
1 17.9 272 1.3 51.3 2.3
2 10.1 0 0.8 70.6 18.5
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Table 6 EDS analysis of the interface between coating sheet and

melted ash (al%)
Region Pb B Si (6] C K N
1 105 254 14 627
2 28 304 11.0 134 32 1.7 123
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