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Abstract: TiC particle reinforced Fe-based composite coatings were in situ synthesized on the surface of Q235 steel by
submerged-arc welding(SAW) using mixture of TiFe, Cr, Ni, Fe and colloidal graphite powers, etc. Microstructures of the
coatings were observed by scanning electron microscopy (SEM), the phases in the coatings were determined by X-ray
diffractometery (XRD), and the wear resistance of the composite coatings was evaluated under dry sliding wear test
conditions at room temperature. The results indicate that the fine TiC particles with diameter less than 2 pm are
synthesized by using submerged-arc welding process and distributed in the matrix. The coating consists of TiC particles,
martensite and austenite. The microhardness of the coating is 601HV,,, which is 3 times larger than that of the base
material. The wear mass loss of Q235 base material is 10 times more than that of the coating. Compared with the
single-layer composite coating, the double composite coating shows better wear resistance due to the increase of austenite
and TiC content and the decrease of martensite content.
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RAEEMEL HEM . BEMRIEL 3 M4,
EMIER Q235 B, HAZEMA(RESE)HA C<
0.18%, Mn0.35%~0.80%, Si<0.30%, S<0.040%F1 P
<0.040%, R R ~F4 100 mm X 200 mm X 20 mm.
B ARMEIER T TiFe ¥ Cr . 1k Ni f
Fe B BER K, HUSEAWER 1 Fin. &

R kR AREE

& TiFe # 35%- Cr ) 35%-. NiX} 10%. Fe ¥} 10%-
8 10%M LB E &8, FREHN.

R W AERARE L AEIUE N EREER S
JUEHL DC-1000, HBEFBWAE 1 FiR. 4S8R
IR, FKESmbfadad T4, Sk
Be 5Tz RIRREe, FRINHGE AR 22 F1 e ST X B 1
BEhL. THREREL, BrEE s R,
HT A —Ho BIREEESR A SR L, BT
AR THRBRER, BE THEER. B RAERN
4 mm [ HO8A i )E 42, 125 HI402 FIRAERK S0
R 25, #HETESH: THEHRKSS0 A, TiEH
33V, EMEE 11.2 g/s, IEZHEE 19 mm/s, 1E#E
R 5.6 mm/s. FEHEIEE EIER, WIEFEEYE
REER, FHRE 2 irrEEBITEEHE.
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Fig.1 Schematic diagram of deposition by submerged-arc

welding adding of alloy powders

KA S-4300 BUiS R B AR IR E AL,
FIF Rigaku D/max 2200 PC H3zh X SHERATEHMOIFS
& LinkISIS 8IS (TR BERATYAHEE; KA Leica
VMHT 30M & 08B v 2 i R Ve R 77 [ ) SR A
BT, AT 19.6 N, HIERARFEERTE] 20 s. BEHSLE
£ MM200 BIBEHHRIHL LT, BB RERA L
YIFFEYIEIRK 10 mm. % 10 mm. & 10 mm 37
FHik. EAERESBEH, LL Q235 MEMIENFREE,

Table 1 Chemical compositions of powders for raw materials(mass fraction, %)

Powder Ti Cr Ni Al Mn Si C P S Cu Fe
TiFe 47.0 - - 1.72 1.9 0.2 0.2 0.096 0.02 0.1 Bal.
Cr 98.7 0.25 0.25 . Bal.
Ni 99.6 0.035 0.01 0.01 Bal.
Fe Purity 99.0%, particle size<150 um
Graphite C purity 99.5%
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1) RAEG &R T S7E Q235 ik EK
JANI& AT TiC SRR Fe HE AR E: THIEHT
MEBERE, HRELRRL. #k. KILEHHE.

2) FIFHAESMREIIHEEE A, 7T LR & Bkt
7 2 pm PUF HIREA A TiC Bk, REHAN
& TiC FURLAN B G B K B 1 B M AR

3) BEEHBMEREIL 601HV,,, A RRNIEE
1365, REAFREFNMEMNRE, HEFRERK
ARFEEERT 1/10.

4) BIFEENERE SR EREML, R4
TiC Bk & B3, SREEERD, WEHEY®E.
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