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Abstract: Fe-Cr-B-C-Nb cladding layer containing submicron NbC were prepared by PTA on Q235
steel, a series of alloys containing superfine NbC, eutectic boride, NbC + eutectic boride, NbC+ pri-
mary Fe,B hardphase were designed respectively to study the effect of hardphase of different size on
microstructure and properties of Fe-Cr-B-C-Nb cladding layer, and compared with the Fe-Cr-C hard-
facing alloy in market. The results show that the fine hardphase can conduce to improve the impact re-
sistance and the wear resistance of the alloy containing submicron NbC and eutectic boride is 4 times
more than that of Fe-Cr-C, and the impact resistance is better than that of Fe-Cr-C.
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Table 1  Chemical composition of the overlayer
(mass fraction/ %))

Sample C Cr Nb B (Si+Mn) Fe
17 1.2 11.0 2.2 0 <3 Bal
2% 1.2 11.0 0 1.8 <3 Bal
37 1.2 11.2 2.2 1.8 <3 Bal
4% 1.2 11.7 2.2 4.0 <3 Bal
5% 4.0-6.0 24-28 — — <2 Bal
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Fig. 1 Schematic diagram of impact testing machine
(a)impact test machine; (b)impact principle;

(c)impact mark section
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Fig. 2 Microstructures of five alloys with different hardphase (BSE) (a) 1% superfine niobium carbide;

(b)2# eutectic boride; (¢)3% niobium carbide + eutectic boride; (d)4% niobium carbide+Fe;B; (e)5% chromium carbide

® Fe,(B,C) u NbC_
eFe,B & aFe
V¥ Austenite VFe,,(B,C),

K3 4 HAFER Fe-Cr-B-C 44 X SF&RATH 317
Fig. 3 X-ray diffraction pattern analysis of the four Fe-Cr-B-C alloys
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Fig.4 Hardness resistance of the five Fe-Cr-B-C-Nb alloys
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Table 2 Wearing mass loss and abrasion

resistance of five alloys

Sample Average mass loss/g Relative wear resistance
17 0.1146 1.7
2% 0.0935 2.0
37 0.0471 4.2
4= 0.0461 4.3
5F 0.1963 1.0
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Fig. 5 Morphology of worn surface of five alloys with different kind of hard phase (a)17;(b)27 ;(c)3% ;(d)47 ;(e)57
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Table 3 Impact mark angle of five alloys

Sample 0/
17 23.4
2% 15.8
37 17.9
47 14.3
5% 14. 8
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Fig. 6 SEM of five alloys with different kind of hard phase after impaction (a)17 ;(b)2% ;(c)3% ;(d)47 ;(e)57
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Fig. 7 SEM morphology of crack of three alloys after impaction (a)5% ;(b)3% ;(c)47
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