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Abstract
and explore the effect of TiC content on the cladding morphology and forming quality of Fe-based coatings. The TiC/Fe-

TiC-reinforced Fe-based composites are prepared to improve the surface mechanical properties of 65Mn steel

based ceramic composite coating was fabricated on the surface of 65Mn steel by laser cladding technology. The effects of
different TiC contents on the quality (porosity), aspect ratio, and microhardness of the cladding layer are compared. The
results show that with increasing TiC content, the aspect ratio first increases and then decreases. When the mass fraction
of TiC is 30% , the aspect ratio reaches a maximum of 5. 31, and the porosity decreases. The addition of an appropriate
amount of TiC can effectively improve the hardness of the composite coatings, but very high TiC content results in
excessive gas in the molten pool. Thus, the porosity increases and good coating performance cannot be obtained. The
results of this study are expected to play a guiding role in the field of agricultural machinery tools.

Key words laser cladding; composite coating; microhardness; TiC

b HE BT A R SR A, LA T A B

Lsh = e OB P R B G R 5 R B

AT AR SR, WO B AR AEAR LGRS 222 T
ZHETE, IER ] T AL MAEE S &
b LA A A 77 FR b AN BT D B2 A AR BIL A R R
HAT vy 0 o B R R LT A DL R B R
65Mn 3 il i 4% F AL B AF 40 0 2 A TR AN B LAY
HE BEHE T AFET AR A T AR PR AT A2 Z Bk A

KRBT ARNLF AT, T BORLE ™ 57 Bl A 1) 3
I o WO B AR AR Sy 2 T ROR 1 — R, B A
JerUh BERET BRI RE SRR EEAE
TR A DI T L S R T b Y 3 T ) A
PERE o BREE S A TN Lo 5 ST, e BOE 28GR
AR LTS B R LR I , TIC ARy B B o AR

Wi BHE . 2022-04-20; EEHH. 2022-05-16; RABH. 2022-06-13; MEHEZBH: 2022-06-23
HETH: BHEARPAIEES(62073089) A 44 5 18 e A 11, 40k % Wi 301 H (20202DZX2061)

BEMEE . swqalj@163.com

1914004-1


https://dx.doi.org/10.3788/LOP221359
mailto:E-mail:swqafj@163.com
mailto:E-mail:swqafj@163.com

H R AE 48 T 65Min A% % T Ik J2 1 AR Y I A R 2
— T 65Min B9 2 T Ak L R 2 R TIC /Y in AR A K
WU 2 AL R BRI 2 Y U BT 2
B I REE B MR TR e v H N Y B
EHEME X,

V2 [ N A2 B X O I TICE AR 2
Ji2EMERE R AT TRSE . ML AR R 45 0 2K 1 O A
BYRETICEARZ 4R ERM, TICHWINA, KK
T&T i 2 W S W H S R E AR AS R
T 45 7 Ni60-TiC & &R 2 W58 7 R TR TiC & & (i
O XTRZ S 2R R R, 45 R R, TIC /Y
AT DU R0 38 U 2 I T S M R L 4R SR B R B
Fo5R & FE @ AL Rl & T AR WC & 1Y Fe-
WCEGIBEZ A HEe . ME WC TR & 1
%, Fe-WC 5 % )2 (10 T 252 i s 1k 38 K, WC ks 7
HEZE TR EEN, & &R IRER EMEN, = F
I [ (50 15 0 2 T P P 6 Jm . w42 25 R O )
BHEORTE Cri2 B R R 1§l & 1 FeS0-TiC B G5
2, B85 R 3R W], Fe50-TiC & A W27 LI W42 7t Crl2

E605%E 19H1/2023 F£ 10 B/ 5B FFHE

B L AR 2 T AR L R T S8 B R 2 Oy SRR Y
2. 445,

w1 LA WIS T AT O A R TIC B AR E AT
TR T AT (0 S 2F M e B RO . 4T 65Mn Y &
T OGIE L TIC E A IRZ MW, B A il . 25
TR AR SCR O K 7 R 7E 65Min A9 3 1T A%
THETICEAWRE R HIE S 98wt ALK
Je 3w A ARG B T4 S 80k T 2 8 R
UG UE . AR 45 SR AR AL T LA ek i 4R T B —
148 FA1EH o

2 iR i

2.1 REH

i 56 H F B A4 B 90 mm X 50 mm X 2 mm FY)
65Mn 9, 4 B A4 B R 8 B 4 B oK Fe60 Hl i % 85 K
TIC (4l 99.98% ) , H E B Ak & il o ¢ 1 fn ik 2
JIT 7R o 43 S 0 i i 4r Bk 159 .30% . 45% 19 TiC
W3 AAE A B 5 14 55 A, T Fe60 83 2K Al TiC #y K TE 51
wE s .

F 1 65Mn B IR1Y fb 2 i 43

Table 1 Chemical composition of 65Mn steel substrate

Mass fraction / %

Material
C Mn P S Si N Fe
65Mn <0.62 <0.9 <0.015 <0.003 <0.23 <0.0013 Bal.
2 Feb0 BRI
Table 2 Chemical composition of Fe60 powder
) Mass fraction /%
Material - - -
C Si Cr Ni Fe
Fe60 0.8-1.2 1.0-2.0 3.84.2 16-18 9.0-12 Bal

B 1 A BOR AR A T W3R L () Fe60 K2R 5 (b) TiC B & R

Fig. 1 Scanning electron microscope images of cladding powder. (a) Fe60 powder; (b) TiC ceramic powder
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Fig. 2 Cross-sectional morphology of single-pass cladding layer with different TiC mass fractions. (a) Without TiC; (b) TiC mass

fraction is 15%; (¢) TiC mass fraction is 30%; (d) TiC mass fraction is 45%
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Fig. 3 Cross-sectional morphology of multi-pass cladding layers with different TiC mass fractions. (a) TiC mass fraction is 15%;

(b) TiC mass fraction is 30 %; (c) TiC mass fraction is 45%
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Fig. 4 Distribution of porosity and aspect ratio of cladding layers
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Fig. 5 Microhardness distributions of cladding layers. (a) Average microhardness of single-pass composite coatings;

(b) average microhardness of multi-pass laser composite coatings
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