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ABSTRACT In order to reduce the high brittleness of laser clad Fe-B coatings, the Fe-Ti-B
composite coating with TiB; whiskers reinforcement was developed by laser cladding with a powder
mixture of B4C and Fe-Ti alloy. Compared with Fe—B laser cladding coating, the cracking resistance

of the Fe—Ti-B composite coating is obviously improved, while its hardness is not impaired.
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Fe-B &@EL AU S EENSHREEEET
BB T SRR, BWEENEERHE FeB &
B L & B R Ay — R S 1208, SR, B0l ke
EE S A TE T 0 UK TR R BB AR B B B AR PR
KBTI, AR AT AR MRS B S S R T T
{E Bk i JFE YERE. ST TE ORI (LTt 5 TRy YR
ARETFIAERE, THRLERSHR, EMSEHIE
SO (L e AR R IR L TR PR R 1985
FELSE, W EEETHEWLaHR Y sk T e
MY, SRT SN T SOET (L% 2 1 TS B M B R
A (61 o A e (6100,

TE T RE B 5 & PR BE L B RE R R o, —F
H 8 K F IR & AR - 2 AT I3 AL 2 R 7 B IEAE S

* REHHARFHESHINE 00360381
e H 1 - 2002-04-16, WEHERCHK B 3« 2002-07-09
YRERS 0 EWE, B, 1964 4, BipE, ¥t

AR 118 BRI X SR A R T
FRFER SR P HIMNARIbR FaAES S BHS
EEANERFHERYE, EmMAAETFNRESER.

HTEABEER Fe-B 122, &HTEILER Fe
B &44&4imA Fe-Ti §&BK, FFEOCEH Fe-Ti-B &
SHFRINAERBEFRMESMT TiBy @M. AKX FEHR
7 TiB; @RI, BEMRRENEOETIEE &
Fe-Ti-B R ERIRILIER.
1 XBFE

fEARLR , EENRRERER, 25 (FEIH
%) %: Cr 17.60, Ni 9.42, Ti 0.6, Mn 1.32, Si 0.53,
C 0.082, Hsl Fe; AWM ITAR TN 40 mm x
20 mm x 5 mm FJiEE, 3 200 5/ SiC D atFTEE, 4R
5 R TS BTE A AE B R A Al Fe-B, Fe-
Ti 1 BsC iR &4, EfIRHERERLE 1.

XA—&HKHN 106 um § 5 kW #ELE CO2 Sk
BOGS TR, N KRR AR RS, BARBYLT


http://www.cqvip.com

194 & & ¥ M 39%
#F 1 FOCEBOARFE RSB AR EER
Table 1 Nominal compositions and characteristics of powders used in laser cladding experiment
Powder Composition (mass fraction,%) Melting Density Size
Ti C B Al Si Fe point, C g/cm3 pm
Fe-Ti alloy 33.50 <0.15 - <8.0 <4.50 Balance 1085 6.15 <150
Fe-B alloy - <0.10 22.30 <3.0 <4.0 Balance 1502 7.15 <150
B4C <2.0V 76 2450 2.52 <50

1) Dissociated C

iR 20 min, B4 EINASFHRIARSEGR, S SR BT
HEERE, BREEEY 1 mm. FEARTREFITHOCE
B, AT RIERBURE, RASSERRP . TRPxR
HMBOCRB L ZSH T ot HThE 1.5-—-3.0 kW,
FHER 1.5—3.5 mm, FFEE 4.0—12.0 mm/s, &
wWEAR 30%—50%.
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Fig.1 SEM image of typical microstructure of the Fe—

Ti-B laser clad coating obtained with powder
of 80(Fe-Ti)+20B4C and laser energy density of
0.1375 kJ-mm~—2
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Fig.2 X-ray diffraction diagram of composite Fe-Ti-B
laser clad coating (80(Fe—Ti)+20B4C)
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Fig.3 EDS images showing Fe (a) and Ti (b) element distri-
bution in microstructure of Fe—Ti-B laser clad coat-
ing
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Table 2 EMPA analysis results of needle-like phase and ma-
trix phase

(atomic fraction, %)

Phase Ti Fe B C
Needle-like 31.32 0.68 65.18 3.72
Matrix 4.21 45.33 24.84 25.62

25B4C) #ARFEYcaE&® A (0.1375, 0.1953 #
0.2604 kJ-mm~2) BFEEHEHEFH TiB: Rk
A N LIRS, BEEEOCRERFEAMN, BRES
TiB: B Z#r B R MERK. TiB: &AHE
BTk, BBOLRERERE K {HM 0.1375 #m3)
0.1953 kJ-mm~2 Bf, TEMSH 75(Fe-Ti)+25B4C 15
BZE+ TiB: ST 0.35 #in® 0.75; #r5H
Y K {§3%%) 0.2604 kI mm~2 B, BBES KIS
TiB; @M B2 (ZLE 4c). 5a, b A
415 80(Fe-Ti)+20B,C REMKERFBICEREE
#A T k18 Fe-Ti-B B & E+ TiB; SH0EE Y
Href R, Z5RFWLBOLERFFE K M 0.1375 ¥z
0.1953 kJ-mm~2 B, BEE+ TiB, &SR LEY
M 0.22 8 nF) 0.30, BE/NFRSH 75(Fe-Ti)+25B,C

B4 BB EEX Fe-Ti-B BOLEMEASH TiB: &5
il A

Fig.4 The influence of laser energy density on shape of
TiBy whiskers in the Fe-Ti-B coatings obtained
with powder composition of 75(Fe-Ti)+25 B4C and
laser energy density of 0.1375 (a), 0.1953 (b) and
0.2604 kJ-mm~2 (c)
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Fig.5 The influence of laser energy density on width / length ratio of TiB, whiskers in the clad obtained with powder

80(Fe-Ti)+20 B4C
(a) 0.1375 kJ-mm—2

(b) 0.1953 kJ-mm—2

B 6 BBBARMSI Fe-Ti-B MABMEMHAAS TiB: AHESHHN
Fig.6 The influence of powder compositions on the appearance of TiB, whiskers at laser power output 2.2 kW,
laser spot diameter 2.0 mm and scanning speed 8 mm-s~—?

(a) 80(Fe-Ti)+20 B4C

(b) 75(Fe-Ti)+25 B4C

(c) 70(Fe-Ti)+30 B4C
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Fig.7 Coating cracking resistance and hardness (HRA) vs
Fe-Ti alloy content in powder mixture
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Fig.8 Morphology of the interface between Fe-Ti-B com-

posite coating and stainless steel substrate
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Fig.9 Gradient distributions of TiB2 content (a) and hardness (b) on the coating cross section as a function of

coating depth 75(Fe-Ti)+25B4C, laser power 2.5 kW, spot diameter 3.0 mm and scanning speed 6 mm-s~1)
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