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Abstract: Ni35 and Fel02 alloy powders were coated on the surface of 16Mn steel substrate by laser cladding technol-
ogy. The microstructure, hardness, wear resistance and impact toughness of Ni35 and FelO2 alloy were analyzed by
metallographic microscope, digital Vickers hardness tester, friction and wear testing machine and impact testing
machine. The results indicate that the satisfied metallurgical bonding between powder cladding layers and matrix is
achieved with absence of pores, cracks and other defects at the interface. The microstructure of cladding layer is com~
posed of planar crystals, cellular crystals, dendrites, columnar crystals and equiaxed crystal, and that of Ni35 alloy is
denser. The impact toughness of both alloy specimens is similar with impact energy of 32 J, while the impact resistance
of Ni35 alloy specimen is more stable. The hardness (HV) of Ni35 and Fel02 alloy cladding layer is around 432 and
376, respectively, and the wear resistance of Ni35 alloy specimen is better than that of Fel02 alloy specimen.
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Tab.l1 Main chemical composition of 16Mn steel %
Wy
C Si Mn Cr P S Ni Fe

0.13-0.19 0.20-0.60 1.20-1.60 <<0.30 =<0.030 =<0.030 <<0.30 %A

Fz2 Ni35FFel2EEHMARMEEZUFERS
Tab.2 Main chemical composition of Ni35 and Fel02 alloy pow -

ders %
-
A{\‘ \;’{ B
FEh C Cr si Fe Ni  Mn B
Ni35 03 85 2.7 40 825 0 2.0

FelO2 2.7 2.8 1.0 85.1 5.5 1.0 1.9

1.2 REFHZ*E

WOL I AR B SRR 7 5 0 IRB460045/2.05 A1
6 % Tl AL A, % F LDF3000-60 2 S 4K #0625 43 %1
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J5 2k IR 20 3% By ik, 26 8y 3 B2 15 ¢/ min, Y6 BE B 12
3 mm, 1 #3 E E BE AR SR T S B O 15 mm, SRR
A 3 AR B A3 B 99.99% R R, R B R
6 L/min, #H RN 50% , BER N0, KT HRIEHEE
J& 77 A, TR I R A A R R B Rl DT RR AR K g
I OXF 6 A 2 A7 T AR A B AR B R 300 °C, £ I B i)
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950 W, £ 48 34 B o0 35 mm/s; B HE A 40 oK 19 0Ot S
Wk 850 W, #1415 mm/s. 15 # ik fE v, &
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R E R B e A
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G &b AR5 7 50 U il F kPR 2R U0 BDK OB IE
78 R U R AR f 0 T 55 mm X 10 mm X 10 mm A9 A5
W o R BRI SE M R 29 4 mm, BB R R E 2
A6 mm, Wy VB B O JFLE RS 2 0 5B BE I
BEVIE B p4.76 mm BY RIAE RS, K B8R 12~15 mm , 45 3
J2 R B A 2 2 ooy J) 4 Je B R 0 T o 4 A R
HEAT 4 FH 20 2353 B Fn 4k QA B 3k

i F QIBCS-300 % . 4224k = o o 30 50 L 1 47 o s
I 5 i MMX-3G % £ Ty B 22 45 2 b1 38 90 AL i A7 g
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100 r/min, % 8 &l A4 15 F DPISO XA 4K , 2k [ 2% o &

1373



Frfp o il MOA 05 &

2025 4E55 45 #5659

JH 30,60 F1 90 N, %5 (Y BE 48 15f [8] hy 2 400 s, i 5 45
WG i s R o hE B R 5 IR K S 0 I S A i
TR 5 A MR EURE 2 R L S A K W TROIE kL i BME-
AXD B 4 HH i B UL 5% 4 AH A1 215 ff Fl HVS-1000A /
10007 73 4 [C i B 3+ 003 6 B, 28 7ar o 98 N, £ He B[]
N 15 s, DI A R AE N F 5 A4 1) AR RL Dy 1) #% 3h
E AR T ) A% Bl Dy A, W IS B 9] B )RR 0.5
mm ST BT, A S AL B VR KF D5 ) 3
W, B L il ] DX-2700 B9 X 526 A7 SRS
G VR 2 AT YA K E AR R D 30°~100°, 2K Ny
0.03°, B JE 35 kV, HL I 25 mA .

2 RKBLERL5 S

2.1 HEIKE
SR JHIHOG 6 752 07 95 ZRAT 1 B 35 A2 4 e 0 R

BRI AT bl R 25 R LR 3. AT LA Y, Ot B
Fel02 Ni35 & < il i 1 -7 2 b o W lie 2 70 531 0 32.6
31.7 T3 Ni35 43 4 B ifr ol W Wie ) 5 K {E 5 e /M 22
4.17, 1M FelO2 f @AY 5.0 Jo X R W Ni35 & &
BURE s B 5 FelO2 45 & UHE 423, {H Ni35 4 & ik
FEPT b i e S AR E .

R3 HAREBEREASMGEASKNFHNHXENILLER

Tab.3 Impact test results of laser cladding Ni-based and Fe-

based alloy specimens

———_— _ R /1
Ni35 &4 Fel02 &4
1 33.9 35.1
2 32.5 34.8
3 31.2 32.3
4 30.9 30.8
5 29.8 30.1
A 31.7 32.6

2.2 EEEGR

AR AT EE R EE BRI 25 R W R 4. T LA
AR 1 s L I TS WO E Fel02 A 4 il ke Il
AR T NS G &, 2R . I A A
T ) R AT 3 K, Fel02 4 4 i RE I3 2t 453 2 184 K fi 1) W &
BT NI3S A & FE M . ZEAS R B9 2k 1) 2 A T, i 56 A
Jo O Ni35 A & R AR E A el BRI
FelO2 & 4 i FE B A2 fk s 34 B B 3 K, 76 30,60 1 90
N (3 384 F I TR Fel02 & 4 ik FR IR A8 1k 4%
S Ni35 G 4 il FE iR ARk & 2.4 4.0 5.8°C. ML
AT UL, SR FH 380 o 78 1 45 B9 Ni3s & & I 2 L Fel02 &
4 U ELAT T A 1 T B B
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Tab.4 Friction and wear experiment results of Ni-based and Fe-

based alloy specimens by laser cladding

- J A K /mg T A Ak /C
30N 60 N 90 N 30N 60N 90N
Ni35 44 4.3 19.1 28.7 2.0 3.3 4.6
Fel024 4 10.4 108.5  205.6 4.4 7.3 10.4
Al 6.1 89.4 176.9 2.4 4.0 5.8
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