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Abstract: The reasonable machining parameters and coating tool wear mechanism of the experimental surfacing alloy were ana-
lyzed. Adopt inverter dc welding machine and special hardfacing electrode containing rare earth, surfacing welding was carried
out on the surface of the test plate, with CNC milling machine grouping processing surfacing welding alloy of surfacing welding
layer, respectively, component testing and microstructure analysis, the test with APMT1604PDER cemented carbide coating
tools for the metallographic analysis and electron microscopy morphology observation and energy spectrum analysis , The milling
surface characteristics and wear analysis of cutter coating and internal matrix under different parameters and processing amount
were studied. When 4 tooth cutters are used in CNC milling machine, the reasonable processing parameters of the test surfacing of
alloy material with the same feed per tooth are n:400r/min, V,:<80mm/min, a,:<0.2mm. The surface coating of the test tool was
AITiN type, and the tool matrix material was mainly composed of irregular cobalt carbide and tungsten carbide alloy powder of
500nm~2pm. The failure modes of the test tool are: abrasive wear in the early stage, bonding wear and diffusion wear in the
middle and late stage.
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Tab.1 Main Chemical Composition of Surfacing
Weld of Test Workpiece (wt%)

C Si Mn P S
0.575 0.952 1.4 0.021 0.008
Cr W A% Ni -
5.68 1.42 0.175 0.925 -

R 2 RIG THHERES S PRI 1 F18e
Tab.2 Mechanical and Mechanical Properties
of Surfacing Alloy Materials of Test Workpieces
BUHIsR B (MPa) % [CHERE (HRC) 2 AT EE (HV)
(420~460) 49~54 580~630

1 AR RS

Fig.l Microstructure of the Surfacing Layer
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Tab.3 Milling Test Scheme

215 1 2 3 4
VIRE i3 a#&b# cH&d# e&f# o &hi#t
) 0.256m/min 0.171m/min 0.17 lm/min 0.17 lm/min
TR UL 0.07mm/min 0.05mm/min 0.025mm/min 0.05mm/min
PILEIREN: S 0.5/0.2mm 0.5/0.2mm 0.5/0.2mm 0.5/0.2mm
i s a] 9min 9min 9min 9min
215 5 6 7 8
VIDE R 1#&2# 3H&AH SH&OGH TH&SH#
Y1) i 0.085r/min 0.085r/min 0.085r/min 0.085r/min
[Elspli any 0.05mm/min 0.05mm/min 0.05mm/min 0.05mm/min
YR 0.2mm 0.2mm 0.2mm 0.2mm
T 9min 26min 54min 104min
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(a) (b)
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Fig.2 Microstructure Diagram of Tool Matrix
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Fig.4 SEM and EDS of 5# Tool Matrix
W
")
2 C 18.24 30.89 £
Cr Ti 14.43 6.13 S
£ Cr 11.35 444
0 2.50 3.18
L 2.00 0.29
B Cr w 1.60 0.18
0 ” L
0 2 4 6 8 10 12 14 16 18 20
Elev
8.0k g SO48 Ele | Wil%] | AtL%)
60k= El 2247»574 ‘1‘;-?); W 5039 Ele | Wi[%] | At[%]
' 15 Ti 11.98 525 oy Fe | 3024 | 1745
. o B = T c Mo | 15.01 8.81
4.0k Cr 10.71 432 O | 1824 | 2897
w (0} 6.56 8.6 2ok Fe Dy 14.43 2.45
5ok ] W 1.91 0.22 Cr. C 1135 | 30.08
’ B cr . Si 2.50 3.18
] w By by W 2.00 0.29
0.0 I malCr 1.60 0.18
0 2 4 6 8 10 12 14 16 18 20 OI [ w
Elev 0 2 4 6 8 10 12 14 16 18 20
Elev

K3 S#J) R k)7 SEM X EDS
Fig.3 SEM and EDS of 5# Blade Coating
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Fig.5 SEM and EDS of the Main Blade Surface of 1# Tool
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X R 2.1 BEHIAE I 5, 4 2 v a~da J] ELAE BRI R BE R
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Tab.4 Milling Quality Statistics Table of1#~8# Cutter

PORAYIEA SRR .

IR IR (g) INTJRRE(g)  KEkR(g)  JITPRES
1# 6.1159 6.1154 0.0005 IEH
21 6.0983 6.0977 0.0006 EH
34 6.1208 6.1201 0.0007 IEH
44 6.1122 6.1111 0.0011 IEH
54 6.1204 6.1194 0.0010 IEH
o 6.1196 6.1183 0.0013 IEH
TH# 6.1160 6.1140 0.0020 EH
8# 6.1148 6.1133 0.0015 EH

K6 1#~8# T HAEHI B i it B ALt £k
Fig.6 Change Curve of Milling Quality Loss of 1#~8# Cutter
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(c)
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Fig.7 SEM of the Cutting Edge Back Surface and EDS
in 5051 Point,(c) the Front Cutting Surface
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Fig.8 SEM Line Scanning of the Tool’s Main Blade
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