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Composition coatings on the surface of carbon steel crucible by aluminizing

LIU Jianrui* , WANG Shuangiang, HUANG Weidong

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; The composition protective coatings on the surface of carbon steel crucible were prepared by aluminizing
and high temperature chemical reaction. The relations between the thickness of reaction product layer and reaction
temperature and time were investigated. The microstructures and phase composition of the coating layer were
investigated by means of optics microscope and XRD. The experimental results show that the thicknesses of reaction
product layers increase with the reaction temperature and time increasing. The composition coatings are composed of
transition layer and reaction product layer. The constitution of transition layer are Fe; Al and small amount of

Fe, Al;, Fej, Algs and Al; O;. The reaction product layer are consisted of TiB,, MgO and small amount of Mg, TiO, ,

Mg, B,0;, Fes; Al, FeAl and Ti, B;.
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3MgO(s) +2A1) =3Mg(D) + Al, O5 (s) (D
MgO(s) +Zn(D) =Mg(D)+ZnO(s) (2)
TiB, (s) +Mg(l) =MgB, (s) +Ti(s) (3
TiB, (s) +AI(D =AIB, (s) +Ti(s) 4
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Table 1 Properties of TiB, and MgO

) Melting Heat conductivity(20°C)/ Maximal use temperature Mohs Density/ Specific thermal capacity/
Materials point/°C (Wem +K™D in reducing atmosphere/°C hardness (g« cm *) (Jeg e K™
MgO 2800 6.98 2300 5~6 3.58 1.193
TiB, 2980 24.28 >2000 =>9 4.45 0.628
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% 2 MgO. TiB, FeAl, Fe;Al, Fe, 207 $NFN R K (5) =¥ & & W1 B A Bk R 8
Table 2 Thermal expansion coefficient of MgO, TiB, FeAl, Fe;Al, Fe, 207 steel and products in reaction (5)
. . 207 steel . )
Materials MgO TiB, FeAl Fej Al Fe - - Products* in reaction (5)
Austenite  Martensite
Thermal expansion
13.5 6.4 12.3 11.5 12.1 23 11.5 11. 44

coefficient/ (X 10 6K~ 1)

* . The data is calculated in excess of 15% Mag.
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2 X Iy
2.1 [E#et

0 R P B8 s 09 207 AR A, U0 1k
10 mmX 15 mmX 30 mm R ~F; &R, e
I 80=99.8% 5 Mg #r. 100~150 pm, i 545>
99.0% ;s Ti#y, 70~100 pm, FEHE4r%0=>99. 6% ;
B,O; ¥y, 75~100 pm, JF & 43 %0=>=98. 0%; SiC
s 75 pm, FUECEC=99.5% IE ke, R AL
=98.0% (BB : 0.658~0.660 g/cm®) ; BHFEM AR .
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. H% BN (5) v Y H ] E SRR I BE R a5
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e BRI BREE . Ik . 0 S Ak B AR R B
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R 0 B AN 2 T ) U R DR ORE SR ORE IR BE 2 Oy

0.5~1 mm), i & Ak, R4k B 4 A0 3O OF B
2374 0. 5~1 mm) , T4E=HLFEA A 100 °C[# 4k 30 min,
SRIG A3 B FHIRF 830, 870, 910 °C, 7E 4 i BE R 4%
BHEAT 20 4. 6 h N JE BUH UREH AR B A, T
ok 2% 101 By 8 A2 VR i s R 2098 A0 A e X 2% 1T L 42
il 24 52 I SRR B S A Rt o xR A R T AR AR
OYE A VOREIR & BV WA Il 3~5 s, AR THOULIE 35
M2, XRD 00k Z .
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TE 27 T BE 43 Bk 830, 870, 910 C 44 F »
026 VR 2 R B B L R L B R AR AR DL SR 3. 1]
LA, EAR B T BRI ) e 4, U 2
JEL R T N, e 910 °C I s i) SiE K U 2 TR
AR . TR . RO B A, TR R R 2
JEERE R K. A A IR A R B[] R . ML 830 °C #)
910 °C, RfiZE L EE By 2 . TR )2 00 T R 1 K,
Horp RN 2 h WRJZEEE RN 2 83. 7%, R N4 hiR
SRR N2 49. 5%, B 6 h ik 2R B R
32.8%,

A 2R B . RO (5) FE B AR R AT L
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Table 3 Relationship between the thickness of reaction product layer and temperature and time

830°C 870°C 910°C
2h 4 h 6 h 2 h 4 h 6 h 2h 4 h 6 h
Coating thickness/pm 117.15 145.55 187.3 159. 45 176. 80 218. 45 215.25 217.55 248.8
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Fig. 1 Microstructures of cross-sections for the coatings formed on aluminized and non-aluminized mild steel surface
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Fig. 2

XRD patterns of aluminized layer on carbon steel and reaction product coating on aluminized steel surface
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