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Microstructure and wear resistance of
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Abstract: The wearresistant NiTi/ NizTi intermetallic alloys were designed and fabricated by the laser melting
deposition process. The as-solidified microstructures of the NiTi/ Ni3T1i intermetallic alloys were characterized by X-
ray diffraction( XRD), optical microscope( OM), scanning electron microscope( SEM) and energy dispersive spec-
trometer( EDS). The wear resistance of the alloys was evaluated under room-temperature dry sliding wear test con-
dition coupling with hardened bearing steel GCr15. The results indicate that the room temperature dry-sliding wear
mechanism of the NiT¥/ Ni3T1i intermetallic alloy with NiTi dendrite as the primary phase is soft abrasion and oxida-
tive wear, while that of the NiT i/ Ni3T1i intermetallic alloy with Ni3Ti as the primary phase is oxidative wear and mi-
cro-cutting under low/ medium normal load, and micro-cutting is under high normal load; the NiTi/ Ni3Ti interme-
tallic alloy with NiTi dendrite as the primary phase has better wear resistance under dry sliding wear test conditions
than that with Ni3T1i as the primary phase.
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Fig. 1 Schematic illustration of

laser melting deposition process

1 525§

wt T i S (%) 2l 3 Ni62Ti38 Al
Ni70. 8Ti29. 2] NiT i/ Nis Ti 4 J& [a] 4k & Wy i B 45
&, EHRR/NT 48 Bm (IS ALSEEN FIki 42 /N T
147 Bm ZACALEON 1R 0 i AR, B RIBR& MG
7100 CHUYT R AR T 6 h . WOLIEL YT S I
TE = b VU B IC S B0 ORI TAHLIR 1) 8 kW B
A CO, WO LR Z LT, KBIREMAKET
KPR, LA A RY . OB SR L2 S
B WOEIIE 3 kW B EH AR 4 mm . K HHUR
PG TP 25 5 BE A A, A AR AR LA 1
6. 71 HF-HNOs-H.0 J& M &5 1k . F Olympus
BX51IM S22 BAEE(OM) ML B 2R, H Dmax
~ B BEREBAMR X AT A (KR Cu Ko, HHIH
F¥ 5(°)/ min, & 40 kV) 454 Link 1SIS fEHEAY
BT E . SR T3 B LI AE MM ~ 200
R SRR L BT, WA RS 10 mm x 10
mm X 10 mm, XJBEIR A K GCr15 3 (A
HRC57~ 59), %[ 274 5l EHL 98 « 147 F 196
N, XFBEEN 5 4 400 v/ min, AH X ¥ 38 & R
0.838 m/s, FEFIII[H] 2 60 min, SIHBNITIEN
3016 m . LAVFK 45" GURFEVE N ARKE, B4 50 50 A
J5 PR R B R B I Y5 SR FH 8 P B e, A RS B2
29 0.1 mg 1) Sartorius BS110 Y o 7R P FREGAFE
ES B, PR VS R FEEAT SEM W 52 55 45
RIMTES .

2 FERE58

Ni62T i38 Fl1 Ni70. 8T i29. 2 & &My AR ok 1k
VU5 5E I X ST an 18] 2 s . B Bl n]
A, WAEEHmEEENRAEGY) NITi 1 NisTi 418%;
Kl 3 Fil 4 By 54 Ni62Ti38 F1 Ni70. 8Ti29. 2 &
SWHLIES . B EDS 2 By AGE FE AR o 45 &
NiT#/ NisTi — oL & AH I AT 50, Ni62Ti38 & < i
NiT i #) 42 WA A 4K NAT i/ NisTi 3L s 1A
B, Ni70. 8Ti29. 2 &4 tHRPUIR Nis T 1 #1AE AR FIE
PR NIT i/ Nis Ti H a1 4Rk .

K5 Bz~ i Ni62Ti38 . Ni70. 8Ti29. 2 kg ks
Tk 45" BB T R R AR . B 5 n] A,
Ni62Ti38 FEAE 3 A&y 45 1 5 B B 103 i 4 2k
$JHE Ni70. 8Ti29. 2 « &k 45" 4NN,



16 B 5 M 2By, A WORKEAL IR NIiT/ NisTi 428 [RAL & 40 & 4 10 Sk 20 2R i Js .+ 869 °

Ni70.8Ti29.2

Ni62Ti38 =

20 40 60 80
26/(°)

2 NiT¥/ NisTi )8 5P & S X BT %
Fig.2 XRD patterns of experimental
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Fig.3 OM micrographs of
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(a) —Low magnification; (b) —High magnification
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Fig.4 OM micrographs of
Ni70. 8T i29. 2 intermetallic alloy

(a) —Low magnification; (b) —High magnification
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Fig. 5 Wear mass loss of Ni62Ti38 and
Ni62Ti38 NiTi/ Ni3Ti intermetallic alloys and
hardened 0. 45% C steel as function of test load
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Fig. 6 Worn surface morphologies of NiT'i/ Ni3T1i intermetallic alloy (Ni62Ti38)
under normal load of 98 N

(a) —Low magnification;

(b) —High magnification
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Fig. 7 Worn surface morphologies of NiTi/ Ni3Ti intermetallic alloy (Ni70. 8T i29. 2)
under normal load of 98 N

(a) —Low magnification;

(b) —High magnification
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Fig.8 Worn surface morphologies of NiTi/Ni;Ti intermetallic alloy (Ni70. 8T i29. 2)
under normal load of 196 N

(a) —Low magnification;

e AU A, R T B A ) B B I B R X
PR B i Xk J5 T I R G R B R R A S R, R
HBMREEAK, AR SR, R TR
PRI R, BRETR GCr15 B AR AE g SR LA I 5
B ERUARE R .

JUE NI62T 138 MINi70. 8T129. 24 4 ik Ff 1) B
PR THTE SR E A ZEAROK,  H L AE BB 7 A iy
AP TR SR AR AR AL W B 9 o), 39 BUR R
R HRRFK SR TE A LE

EDS 7 #r45 R B, B AR B i 1Ak 27 Bl o3
(& IR o> #, %) %)k Ti0.59Nil.38Fe63. 73
Crl1.03033.27, FZ A=K [ X B B8 A4,
Xof S IR 2 AR A B JE P M 38— e (LN, A s
fil N )T, AR ARSI B, AR, AR
X B TR v 250 A F T SR A 0 o R B B
TRFE Bk X K

B 9( a) FF I HOIR BE s 1 EDS 4347 45 R ( BEIR 43
., %) NTi0.48Fe85.33Crl.35012. 85, SHA IR

& S B R e, T8 LI — R B & 4407
RN . AEVE R Bnr (S DL T, e g L 2 56 B
SPRAE T FRURS R R AT IR BRI, B TE ik
REE TS

B 9(b) I HUIR BE 5 1) EDS 2 BT 45 3 ( BE R
¥, %) K Ti0. 02Ni0. 58Fe96. 53Cr1. 2601. 61,
S BRI GCr15 P EER EIEI R REIDIE .

HHT NiTi/ NisTi B L&A &M =il

THEhE B, X REHLHATT
*ﬁ Ni62Ti38 FINi70. 8Ti29. 24 & Al k. & W) & 4
WRAELEVE AR AT R 196 N IR, V38 26 B W 24,
YR R AU B RSB AR (ki 10 BioR) .
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Fig. 9 Worn debris morphologies of
Ni62T 138 under 147 N normal load(a) and
Ni70. 8T i29. 2 under 98 N normal load( b)
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