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Process parameters of laser cladding iron—-based coating

DENG Jujun, LIU Zheng, ZHU Tao
(School of Mechanical and Electrical Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract:Comparative experiments of friction and wear were performed on MM—P2—screen friction and wear

tester using laser cladding iron-based coating as the object of study. The morphology of cladding layer under

different process parameters were studied by analyzing the changes of wear amount and cladding coating. The

results show that the surface hardness are above 62 HRC after cladding coating, far higher than the hardness

of substrate. Scanning speed and laser power are the most important factors affecting the morphology and

quality of cladding layer. Energy density characterization results show the best abrasion resistance occurs

when the energy density is around 60 J/mm® The scope of the optimal process parameters are: laser power

approximately 3.2 kW, the scanning speed around 300 mm/min. The results show that too high laser power and

scanning speed also decrease the abrasion resistance of cladding layer.
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Table 1 Chemical composition of iron base alloy powder

ol
S
o

Si Cr

Mo Mn v

5
B
3

0.3 4.0

5.0 0.3 2.0 6.2

5
&

TSN 45 B9 15 B ial e 3R T Gk T O S TE
H R WA - — 28R, A5 & AR
I 2 RO 4 By A JEE B2 81 4 1.5 mm, FE KT
10 mm, B THOGKEE &0 TAES E#EfTioue
I (B 1 R ) JEEE 58 R ST 10 mmx2 mm,
HWOET R A5 R 2.5 kW 2.8 kW 3.0 kW 3.2 kW £l
3.4 kW, HH#EHE 5500 100 mm/min 200 mm/min
300 mm/min 1 400 mm/min. OB E G EEE T
B B 7 1 2R W) E H K x5 =10 mmx10 mm
FIAR SRR IR F HR=150 3% FCAd R 138 3% i i i
MR,

FEMM-P2 74 57 & 2 8 ¢ s b1 1 00 ML b 77 R
RS X R R GCrl5 4K, HA# 4 65 HRC.
#4650 N, % 3 200 r/min, I 2K 1 5]
60 min. 2 51 5250 FJ5 FE AR VAR FH JC K 2 R TN TR
WEYE, W JE AT R 0.1 mg M T R E
3 AR RN BT, AT S A il
Wo, 45 1 h G E LA W,, iR R E R AW I
WS I 78 2 2 B 5.

ot R

REBH

@%%ﬁiﬁ)ﬁé
J T

Bl MEBEERGEREE

Fig.1 System schematic diagram for laser cladding
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Table 2 Effects of laser power on morphology and wear resistance of cladding layers

bRkt WOED 19 YT 2T 0 FMAE LM AHE RERES Y BRI EBUS AR

Git P/KW  V/(mm-min™) = (HRC) (HRC) W, lg Wi lg AW /g
63.8 9.629 3 9.622 8

A, 2.5 300 64.3 63.9 9.629 1 9.622 6 0.006 5
63.6 9.629 2 9.622 7
64.8 9.567 4 9.562 7

A, 2.8 300 63.6 64.2 9.567 3 9.562 3 0.004 8
64.2 9.567 2 9.562 5
64.6 9.630 2 9.625 8

As 3.0 300 65.5 65.0 9.630 1 9.625 6 0.004 5
64.9 9.630 3 9.625 7
65.6 9.578 1 9.576 8

Ay 32 300 64.7 65.5 9.578 2 9.577 2 0.001 1
66.2 9.578 0 9.577 0
61.6 9.543 1 9.532 3

As 3.4 300 63.3 62.4 9.543 3 9.532 1 0.011 1
62.3 9.543 5 9.5319
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Table 3 Effects of scanning speed on morphology and wear resistance of cladding layers

RERE ORI EEEBUY: Y 20 2 10 A TR EARATIAR I S BUS A s

%%  P/AW  V/(mm-min™) = (HRC) (HRC) W, lg W, /g AW /g
61.6 9.574 1 9562 6

B, 32 100 62.5 622 9.574 3 95624 00119
62.3 9574 5 9.562 2
64.5 9.656 4 9.561 3

B, 32 200 64.9 64.7 9.656 3 95612  0.005 1
64.7 9.656 2 9561 1
65.6 9.578 1 9.576 8

A, 32 300 64.7 65.5 9.578 2 95772 0.001 1
66.2 9578 0 95770
61.6 9.486 1 9.468 3

B 32 400 62.3 61.5 9.486 3 94681  0.0180
60.6 9.486 5 9.468 5
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Fig.2 Relation of cladding layer hardness and laser cladding process parameters
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Fig.3 Relation of laser energy density

and wear resistance
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Fig. 4 Relation of amount of cladding layer wear and laser cladding process parameters
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