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Effect of TiN Content on Microstructure and Wear Resistance of Ti-Based
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Abstract In this study, TiN/CP-Ti composites are successfully prepared using selective laser melting (SLM), and
the effect of TiN content on the microstructure, microhardness, and wear behavior of Ti-based composites is
studied. Results show that diffraction peaks of the a-Ti phase shift, diffraction intensities of the TiN gradually
increase, and microhardness of the composites also increases from (228413) HV to (403220) HV with increasing
TiN content. When the mass fraction of TiN is increased to 7.5% , wear resistance of the composites increases by

29.2% compared with that of CP-Ti. It shows that the addition of TiN particles can improve the microhardness and
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wear resistance of SLM-produced Ti-based composites.
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Table 1 Composition ratio of mixed powder

Powder Material Mass fraction /%
S1 CP-Ti powder 100
CP-Ti powder 97.5
Sz TiN powder 2.5
CP-Ti powder 92.5
53 TiN powder 7.5
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| — SLM specimen
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Fig. 1 Experimental processing and shaped specimens. (a) Diagram of SLM process;

(b) laser scanning direction and sample building direction; (c¢) macrostructure of specimen
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Table 2 Diffraction angle in «-Ti phase in XRD pattern

Crystal 20 /(%)
orientation S1 S2 S3
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&l 3 s i SLM il £ 1) % i ) SEM JE S,
SLM il % 350FE B 9 18 180 m ik 2 10° K/sH0
MK 3(a) AT LA Y, ST A i A 21 32 28 i P17 HE S
4l /N B R o T IR A R 41 K, 38 5 Nano

Measurer X {4 W & H SF 3 58 B S8 (0. 94 £
0.18) pm, MK 3(b) ()AL H, TiN H4 58 £k 5t
EARE R o Ty [COR SRR B LB 3 (a) i
FO /)N 33X 2 PR R AR A TiN B0RL A] LR AL o 5 1%
A B2 ol R 2 B 2R B iR Ak A A 1R
A R F 52 A b Rk 5k 8 R B 1 RE A 4R T . e Ah, Bl
& TiN PR £ 20 IF f ) LBORIR 55 — A,
i XRD A& I w] H55 —AH 2 6-TiN, H 6-TiN #H /9 i
SRR, K 3 PG 8- TiN 4.,
3.2 EBHMEE

& 4 "L BEE TIN BURL G &, iR ke 19 L3
il 35 2 B 0, S1.,.S2., S3 3R RE 1 T 1B E 4 i Ky
(228+11) HV.(265+13) HV FI(403+20) HV,
5 STRFEAH H . S2 FN S3 st BE Al fof i 38 O3] 2 55
T 16.2%8176.8% . X FEEERFN . DKEAE TiN
KL 1G22 UKL ] 1 () B 980/ B0 T 52 6 RSB
KRl Aok Zm Ak L L A £, M BE RS 07 48 32 3
(R RE 7 #2755 5 2) TIN UKL WY 41 205 Rk B i, OF 5
Ti BARTE BT R4 R 45 4, B 3 frs, i
B TR EGRAL IR s 3) & A BRI AR T AR
o T AR, T R T T DA EL AT A v 1 B L AT A —
SEREE B T8 Ti 3 RRE B A9 FE s 4) N JT
RJE T BRI IC K X Ti JE ] D 31 fa) B [ 75 5
FEEPER . wI UL e DL By R A RE R R L 2 A
AR Y RS B B TN BORL A0 84 22 T K,
3.3 EEERSE

HH P 5 AT, JBE S A Aok AR 0 A B Be L R
20 min B A R 2 )5 (0 R BE A A B 9
1, py TR 0 s A fh ) T AR/ L B2 T R
FE B B 0 A R b, SO AR B AR AE R BUB R B R
52 TR BSCT AHE K 5 i o R A S A 1) AT, R T L A4
D12 0 B ST, EE AR ) 2 (] 1 A7 7 RSB O L
FEUEBEMNECR B TR TR B 5 ) BT
e AN, B TEREA BRI YR B S R
PRI 2510007 A JEE A P Ak A AR I I R T 2R
FHL TS 488 ) 22 () 1 Yk 3 T T o o T % L B i o
B [E) f) 0B < 17 18 1 A8 K. FE 20 min 25 MY RUE BE
A1, 81,82 5 S3 A Y o7 ¥ 4 R K i R
0.4467.,0.4326 F1 0.7099, S3 kK 14 JBE 482 X Hh f K
X2 TIN 0k 1 2 S 80

£ 2R 0 R BB B L IR 5 (b)
FR, Hp R w 1 REA R

, (D

1102013-3



B3 iR SEMIESH . () STatkE; (b) S2ikAE; (o) S3ikkE
Fig. 3 SEM morphologies of specimens. (a) Sl specimen; (b) S2 specimen; (c¢) S3 specimen
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Fig. 4 Microhardness of specimens. (a) Vickers hardness; (b) average hardness
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Fig. 6 Worn surfaces and worn debris morphologies. (a)-(c) Worn surfaces; (d)-(f) worn debris morphologies
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Fig. 7 Three-dimensional profiles of specimens after wear test and worn depth. (a) Three-dimensional profile of S1;

(b) three-dimensional profile of S2; (c¢) three-dimensional profile of S3; (d) worn depth
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