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Effect of Ni Content on the Structure and Properties of Laser Surface Clad Ni—-Fe Based Alloys
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Abstract: Two kinds of Ni-Fe-Si-B-Nb alloy coating were obtained using lateral synchronous feeding powder laser
cladding process on mild carbon steel surface, the chemical compositions of two alloys are (NigsFeqs)s>Si1sB1sNbx(x/%) and
(NigeFeo.4)s2Si1gB1gNb,(x/%), respectively. The effect of Ni content on the phase composition, microstructure and
micro—hardness is studied. For Ni: Fe in the ratio of 1:1, XRD pattern indicated the presence of an amorphous phase and SEM
results showed equiaxial crystal and amorphous structure in the re-melted layer. But for Ni: Fe in the ratio of 3:2, no evidence
of amorphous phase and only dendrite structure with low micro—hardnee is formed in the re-melted layer. The low
micro—hardness is due to the large proportion of austenite phase and no Fe,B, amorphous phase formed.
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Fig.1 XRD results of two Ni—Fe based alloy coating

2.2 LALR

Bl 2 A widh A CCS-B RBRHNR 1 2W0t
Yor g+ EL M L P AR AR Y T 2 B2 S Ak A
REREMORALUES . mE 2 WEL, W
< BT DI A2 EhY OB BEAH X R A L o
T 795 70 < A R U2 A R UL 3R AR T WIS A [ Ry 44
SUES, A& mEE P EEEEMMHA, HE
A RIBE B T AR MR R R G EEIR, ToRh A%
AiE), A< 11 B v ) 2 p ok BE AR /N
AR L il AL UM L IR AR 8 8 B iR) o [ AR 4
XRD 43 Mr & RAOR AR G A 1 EE
EHIER T RER R y-(Fe, N, Xt @A
Ni SEHIMAERR R CHROIMTIERY,
1 Fe B2 A&, NimRmMESRAMNT 2 %, 1
HA PRI E R LSRN T 9%. K
BEAERFFE Y Ni & BN T 6.2 %, JLHGHA
M-SR, WA TERMM, SEEEEHER R



58 B xR @ L &

2010 4

NP

(@) && | WEZEEZE

ZERUT L, BEE . 1B 8448 14 A3TSETD

(¢) && I WRZEEEFZE

(b) &4 | EEZ

s v = 7 : I-
LG
Ay 2 o
v

184m. B453 16 43 SEI

(d) &N HEE

Bl 2 Wifh Ni-Fe BA4ik B A HAMA R
Fig.2 Microstructure of two kinds Ni—Fe based alloy coating

YR AR AL A 2Ll o

HI A 2 BRSO L R A A ] AR B, NiIFe
TR RLHIRL: 10, S8R AAHNEI
L RAE S, T2 NifIFeTn R & b g 3 20,
R IEARNE AR TR, AEERERNAR
To A BRRAE

23 EHEE

3% i B S AE CCS-BAIRBRAN 2K 1H 22 WG 1
- T AR U 2 AR T S AR R b e T A Y
WiREE R MESAAEWL, 2R ARTE B2 5
T BEAEL A3 A S PO R) ks 34, R AE R M i ik 3
T BE I KA, AR ) IR I LR B B Ao RIS
WATRI, Vol Z PTG B B3 2
1350 HV, TSR 8 i e A it B P 3806 R A
960 HV. FEWiAMEAT EOE I E+EE S R
TEVLT 5 NS AR f e 0 o B J5 R o B PG A4 A
WA 5%, BRI BR PR — M HL AT A I it
B, TS AERE A A R A 2 Y AR SRR AN
KRR 93 2 DL % Fe,BAH W SRALAE 43 AN TF Y -

1400 L ) )
+ I~ - (Nlo 5Feov5)528|1sB1BN bz
1200 —e—(Ni, Fe ) _Si B._Nb,

06 ~047627 18718 2

5

> 1000

\ ~
- .\.
0 |- T~e—e—
400 |- -\
200 |- —
0 1 1 1 1 1 1
0.0 0.2 0.4 0.6 08 1.0 12

EYRE R I &/ mm
Bl 3 Wikh Ni-Fe A 415 2 1Y D00 B4 B 45 51

Fig.3 Micro—hardness testing results of two Ni—Fe based
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