39 2 Vol.39 No.2
2013 2 JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Feb. 2013

Fe-Cr-C-Ti

1 1 1 2 2
(1. 100124; 2. 300400)
: Q235 Ti Fe-Cr-C-Ti
(SEM)  XRD . MLS225
. Fe-Cr-C-
Ti Wy TiC v w(Ti) =7.5% TiC
yw(Ti) =5.5%
: TH117.1 A 1 0254 -0037(2012) 02 - 0275 - 05

The Microstructure and Wear Resistance of Fe-Cr-C-Ti Handfacing Alloy

WANG Zhi-hui' FENG Meng' HE Ding-yong' CHEN Yong® BIAN Han-min’
(1. College of Materials Science and Engineering Beijing University of Technolgy Beijing 100124  China;
2. Tianjin Cement Industry Design and Research Institute Co. Ltd.  Tianjin 300400 China)

Abstract: Fe-Cr-C-Ti hardfacing alloys with different Ti contents were prepared by gas-shielded flux
cored arc welding on Q235 steel. The microstructures were investigated by SEM  XRD and EPMA. The
abrasive wear resistance performance of the welded surfacing layers was evaluated on the MLS-225 grain—
abrasion testing machine. The abrasive wear mechanics was studied on the observation of surface
topography by the micro examination and energy spectrum analysis. It is indicated that with the increasing
of Ti content the content of TiC increases. The carbides distribute more symmetrical but significantly
decrease when Ti content is up to 7. 5% . The results show that the alloy with 5.5 % Ti has better wear
resistance.
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1
200 mm x
120 mm x8 mm Q235 .
1.6 mm : 160 ~170 A;
30~33V; 220 mm/min. 4
1
1
Table 1 Designed Chemical composition of the overlayer
%
We Wr; Wer Wito
1# 1.6 2.5 6.5 0.9
2# 1.6 5.5 6.5 0.9
3# 1.6 7.5 6.5 0.9 o :
MLS225 (b) w(Ti)=5.5%
176 mm 240 r/
min 60( ) 100 N
40 ~70 1:1.5. 3
6
10 mm x 10 mm
2 () w(Ti)=7.5%
1 Fe-Cr-C-Ti ( BSE)
2.1 Fe-Cr-C-Ti Fig. 1 Microstructures of Fe-Cr-C-Ti hardfacing alloy
1 3
(1 16 000 - .
N 14000~ ® TiC
). w(Ti) =2.5% 12 000]- w5 T
4 pm; w( Ti) =5.5% £ 10000+ * a-le
. S = 8000
;o w(Ti) = EH;( 60001 .
7.5% 2 40000 - .
( 1(c¢) a ) 16 pm =2 20004 .H i g b oad
Ly
(1o b el T Trm——
) . W, 20 30 40 50 60 70 80 90
1 20
54.73% ~66.63% w. 21.38% ~24.3%.
3 XRD 2 14 2 X
X Fig.2 X ray diffraction pattern analysis of the 1# alloys
( ) TiC (
TiC . 2 . a ) ( b )
TiC. b
3 w(T) =7.5% ¢
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Fig.4 The mass loss of the three groups of alloys
TiC
3 TiC ( BSE) TiC
Fig.3 Magnified microstructure of snowflake TiC phase ' 2 TiC
2.2 wy 4 TiC
2 3 5 w(Ti) =2.5%
Wy 3#
1# 9% .
Wy
TiC
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Table 2 The hardness of carbides andmatrix
/HV /
HRC
1* 2770 650 55
2* 2 800 680 58
3" 2 880 700 60
2.3 wy
3 4
Wr; Wr;
7.5% . 2
3# 24#
5 3
3
(
5(a) ) wy  45% ~
62% TiC

© 0(Ti)=7.5%
TiC ( 5(b) a ) 5 ( BSE)
TiC ( 5(b) b ). Fig.5 Morphology of the worn surface
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TiC TiC Ti.C
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TiC TiC TiC
TiC TiC
TiC
TiC TiC
. TiC 4
6 3# 1) 3 Fe-Cr-C-Ti W
TiC TiC W TiC
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2.5% 7.5% 55 HRC
60 HRC.
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