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Study on hardness and wear resistance of laser cladding
Fe06+( TiC/Mo) composite coatings

YANG Kaixin ,SUN Wenlei ,XIAO Qi,CHEN Zihao
(School of Mechanical Engineering, Xinjiang University, Urumgqi 830047, China)

Abstract: In order to improve the hardness and wear resistance of oil drilling pipe material 42CrMo, Fe06 + TiC/Mo
composite coatings with different mass fractions (0, 0. 10, 0. 15, 0. 20) were prepared by laser cladding technique. The
microhardness, wear resistance, phase composition, wear behavior, and experimental verification were carried out by
microhardness instrument, scanning electron microscope, and friction and wear testing machine. It was found that the cladding
layer was mainly composed of a-Fe, Cr-Fe and (Fe, Ni) solid solution phases. The results show that the average microhardness
of Fe06+TiC composite coating about 1180 HV, , , and that of FeO6+Mo composite coating is about 893 HV, ,. The average mass
loss of Fe06+TiC composite coating is about 2. 97 mg, the average mass loss of Fe06 cladding layer is 7. 8 mg, and the average
mass loss of Fe06+Mo composite coating is about 2. 67 mg, respectively. The wear mechanism of Fe06+TiC/Mo composite
coating is mainly adhesion wear and abrasive wear. The hardness of Fe06+0. 20TiC cladding is the highest, and the wear
resistance of Fe06+0. 20Mo cladding is the best. This study provides practical reference for improving the hardness and wear
resistance of 42CrMo materials.
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PEHE 42CrMo N HEAR B KL, By KA Fe06+TiC 5
Fe06+Mo #3 A , FAK 5 Fe06 ) K 1)1k 27 B4 36 UL 3%
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WUk, BB ARBRD, BT LTS BT AR R A IR,
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Table 1  Substrate and Fe06 powder chemical composition list

compositions

. C Si Ni B Mo Fe
('mass fraction w)
Fe06 0. 008 0.02 0.0075 0.32 0.04 — balance
42CrMo 0. 004 ~0. 005 0.002~0. 004 0.009~0.012 <0.003 — 0.002~0. 003 —
2 TiC AR
Table 2 TiC powder chemical composition list
compositions ( mass fraction w) Ti C Fe free carbon other impurity allowance
TiC 0. 802 0.195 0.001 0.001 0.003
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Fig.2 XRD phase diagram of Fe06+(TiC/Mo) composite coating

a—XRD patterns of Fe06 with different TiC contents b—XRD patterns of
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Fig.3 Microstructure of Fe06 cladding layer
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planar crystal

A0

substrate :',‘

: “cellulat crystal 3

cellular dendrite
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Fig.4 Microstructure of Fe06+TiC composite cladding layer

2 (SRR e,

Fe06+Mo & & )2 B LK 5 Fis,
5a & 5b 43 91H Fe06+0. 10Mo & 4145 2 1 JIEHT 20 21
Fh A2 ; & Sc &l 5d 209000 Fe06+0. 15Mo & A
JEIRTBH AP 20 E Se  #] 5F 4395 R Fe06+
0.20Mo B A IR)ZM K ERAL LU 2, i 5 fr
TN KE AR 2 EC 32 LAY 1 & 148 X B0 3 i v £k
SRR AR A (FEIR ) BEE Mo A VS I 1
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TR Tt 1 AR A5 B Sy S50 R 5 T A A R A
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Fig.5 Microstructure of Fe06-Mo composite cladding layer
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FARFEE IR A5 W3 3 s, B a0 &
7 iR, S BRI RBCRE R E  BEE R )= T TiC
Wi 2 JSURE T Mo 3 51 £ 43 B 35 22 U 2 04 B i i

PR TR Fe06+0. 20Mo B BEHIHE (2. 1 mg)
FEE R (1. 7408107 mg - m™") Fe A, 0 5 7 AE fi%
IF 4l Fe FERYERI R 7. 8 mg, 29 J SEIRES R0 2/
5, B AR R 20 o i 2 B0 H 25 4 0 T S R 1T VR
T 5 ROk AT Mo 53 , Tt B Mk e DR K HR T, s 4t Y
Y2 M AR 750 , TR 5 4 RE A 2 AR AR B A 2
o

3 EHE
Table 3 Wear rate

samples substrate Fe06

0. 10TiC

0. 15TiC 0.20TiC 0. 10Mo 0. 15Mo 0. 20Mo

16.2471 6.4656

wear rate/ ( 1076mg -m™")

3.0670

2.4039 1. 9065 2. 6526 2.2381 1. 7408

[\

(=]
\O
N

—_
(9

samples
&7 B
Fig.7 Mass loss
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SR RE LN 772,71 HV , , B B % 0RL A Mo 3
i o BOG B S S TE Fe06+0. 20TiC B,
h R 3k B B, P8 20 R 12720 22 HV,; Fe06 +
0.20Mo & AU )2 - 2415 B 35 5] 1040. 49 HV,, ; Fe06
TRIZ M RE R RE (319. 17 HV ) #2112, 42 1%,
K9 ATl v e A 2 5 S AR B2 LU IR, &2 B TR )2
TG ) DX ) A o A B AR B 8 T 2 A5 A5, TiC/Mo-
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G310, Mo AT LA 21 40 A6 OW 20 2L 1 VR T, BEAS AL 45

1400f —a— Fe06

o ——(.10TiC
=S 1200F ——(0.15TiC
= =0 T0Ms
7 1000p ——0.15Mo
_§ 800k —=—0.20Mo
E

S 600f |
é 400l A i ssj[ratte

20 . : . . . :
8.0 05 1.0 1.5 20 25 3.0 35
distance from the surface/mm

P8 A i

Fig.8 Microhardness of each sample
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