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Abstract: Carbide-free bainite coatings with refined microstructure, evenly distributed hardness and excellent wear resistance
were prepared by temperature-controlled laser cladding technology and isothermal transformation treatment. Microstructure
and properties of the cladding samples and quenched samples were analyzed by optical microscopy, XRD, TEM, SEM, a
microhardness tester, nanoindentation, friction and a wear tester. Results show that, the microstructure of the carbide-free
bainite coatings by temperature-controlled laser cladding is uniformed and refined compared with the quenched samples. The
lattice constant of the bainite ferrite increases from 2.8692 A to 2.8697 A, and the crystallites size of the bainite ferrite
decreases from 86.3 to 67.0 nm after temperature-controlled laser cladding. The microhardness of the bainite coatings
increases from (384+18) HVo.1 to (430+13) HVo.1. Meanwhile, the wear resistance of the bainite coatings is improved, and the
wear height loss is reduced from 0.1 mm to 0.04 mm related with decreasing friction coefficient from 1.21 to 1.05. The plastic
deformation resistance of the coatings is also improved due to the high hardness, in turn retards the desquamation.

Keywords: laser cladding; bainite; nanoindentation

WisEA: 2018-01-29; fEEIHHA: 2018-06-19

g H AR HER: 2018-07-23 18:31; M4 ARME: http://kns.cnki.net/kems/detail/11.3905.TG.20180723.1831.002.html

BEEE: FEFCA985—), BN, BlEdE, Ml fARAGE: SEERMA; E-mail: yfzhou@ysu.edu.cn

BEEWH: FHEARFRAES (51705447); LA AAFREIES (B2015203156)

Fund: Supported by National Natural Science Foundation of China (51705447) and Natural Science Foundation of Hebei Province (E2015203156)

IR I, 20, TR, 5. BOCR T ICHLY) I EC IRV 2 5 S B4 ERR ], b 35T T2, 2018, 31(4): 160-168.
ZHOU Y F, QIN G K, XING X L, et al. Preparation and tribological properties of carbide-free bainite coatings by laser cladding[J]. China
Surface Engineering, 2018, 31(4): 160-168.


http://dx.doi.org/10.11933/j.issn.1007-9289.20180129001
http://dx.doi.org/10.11933/j.issn.1007-9289.20180129001

55 4 1] JEEFTR, A BOCREITCR MY DL FC A 2 SO B4 e 161

illls

0 35

Tetme A4 DU EC AR PR LB P S i 28 T 24
AR B A A0 4 T 5 32 D7 . FE JeRR Ak DL FG A4
kTG 2 B AT LA R 0 o B 3B i R 1
My, i H AR 2 D0 ERAAR Bk AR BRIk A
PP AR AL R, MR TE T D1 FC AR 76 LA o
V. B Y )P ST B ) 4 JR

W v Bk e R AN R A TR TR o ) SRR G A, ol
£ AR DU AR R 2% R ik 1) 5 A% B EG Ak
WG B K DL ARAR, R A 3 2.5 GPa,
It B IA 30 MPaem'™, T. S. Wang &5 APE
300 °C Xt HRRAIG A A2 4R 0 v B PG AR HE A7 R 45 A8
B, s s tEae DU RIRE, B (628+33) HV,
PLEWFSE e, ST B [ A 2 ) % v M il DL G
PS5

T. Sourmail ¢ AP 100CrSiMn6 74 J Ab B
J&, 7E 230~350°C U il N A7 1 i (] S5 i A 2R
KB SRR AR, A A TP AR kA S IGR
FRAS ) 55 A L ER A o A DL GRS AR, TR &
G R A B IR AR 8, HE I R4 T 44K
W, e a2 ENIMASRRE T RS
EME, FEIRT DRI AR R IR RS (Bs), iad &
BRI TG AR, (00 PR i i v, WL
KR DL FCAAR J 555 BE 2l 2E 50 nm AN . [
BF, ad vA B TG A5 Al m] LA 45k i o T B G A
BEAR h BRAREG AR FF AR TR (M), (7 A5 I I i
Rk DL AR AT RER S WFSEIE KB, e/
PG AAR R R AT LA i Ak 8 G, 34m T S [
RFAEDL ST, MR T 2 BRI A T AR TR
X3l A A T T A e M i DL PR AR R AL T A e 80
L. J. Zhao 5 NUWEAR T M 21 R ATERIG T,
L) A £ R LA DL IR B S 2 5 44K, 3l
TS HTUE B T W A ) FCAR 4 S RE A A 5 Y
P DRI AR R, JRaifb L B s, s
G 1A ERE R IR T

WO AR LA e . B
P BT S, )2 N T R R T e
ApFFE e, B. Borges 4 AU X H13 R HE
. 316 ANEEANLL L P20 T HA0 A0 7 o Ak
BE R = A AT T AT 404, B A X A T2
PRAb Rt , AT, FEO T A R ik
FHEIf . Krishna M % NPERHIBOGHR , XF AISI420

AWMt R M, WA YT RS T A
55, xSV S R TR AR, 25
FW], WOGRE R MR IRRE IS 1S N B8 (A R TP
B R, WAL WA S, iR 2 R
55%. G.F. Sun & N RIBOGHT B B2 4B it
TR G4 AISI 4340 BAUR)Z, 08T T IR)Z MBI
W RN WA M R, PR FLBR R AT o
S, JREEH T LB FIBR A I B LB, A
T2, fmiR)2 0 EEae st T IR Bl .

XEFAEMm S, B E R DA K
YIL B ECHAR, MIMTREAR M RS, SR, & B
LT, O IR ERAR A T IO A B A 2 kA T (R R
ML, TAE RO B AR = A A% T SR AN ] 3k
ol , A 1 T FOAARAH & i 5 (i v 2 R AR R 40,

BEXF LA 43T, SCH A I v ek AN A T
PR HOCIE B & DLIRIRIRZ , TR 200 W
LU g | AP AR DL RS54, ik — 2B oY
ZIRZ M) B ZUE 2 ERe . S S EVA T
T4 0 DU R BIAR T L, B0 i RO
FARAE DL FC AR FR E s AL ATk A VR FH . 7 L 3 Atk
L TSRO GRS Bl R X O IE U A
LU 2tk nenysgm, JIfdE— s oA BT
D1 ERAAAH AR s A P i oC R B AR U Y S

1 X I8

IR H Q235 MMRAE R EAR A IO 7 52
55 o A 2R RER VS VR OO I RE A Ak 27 A
k1 i,

x1 BERESRMEBZEINABUFERS

Table 1 Compositions of cladding coating and salt bath

quenching sample (w/%)
Element C Si Mn Cr Ni Mo Fe

Cladding powder 0.26 2.10 1.82 1.42 0.50 0.44 Bal.

Salt bath quenching sample 0.24 2.00 1.40 1.00 0.40 0.31 Bal.

Cladding coating 0.25 1.83 1.61 1.18 0.46 0.34 Bal.
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Table 2 Test parameters of reciprocating wear friction

Parameters Values
Load /N 50
Frequency / Hz 1.6
Test distance / mm 12
Test time / min 30
Test temperature / C 20
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