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Abstract

In order to study the effect of ultrasonic vibration on the appearance, structure and hardness of
laser cladding TiC reinforced Cr12MoV, with other parameters unchanged, the TiC-enhanced
Cr12MoV was cladded under the conditions of no ultrasonic vibration and ultrasonic vibration. It
was found that the cladding layer with synchronous ultrasonic vibration has a smoother appear-
ance than the cladding layer without ultrasonic vibration, the width of the cladding layer and the
depth of the molten pool are increased, and the cavitation effect of ultrasonic vibration makes the
distribution of TiC reinforcing phase in the cladding layer more uniform, so that the hardness of
the entire cladding layer from top to bottom is significantly increased. Through the friction and
wear experiment, it is found that the wear resistance of the cladding layer with synchronized ul-
trasonic vibration is significantly better than that of the coating without ultrasonic vibration. After
the friction experiment for 60 minutes, the weight loss of the cladding layer without synchronized
ultrasonic vibration is 0.038 g, while the weight loss of the vibrating cladding layer is only 0.023 g.
Therefore, ultrasonic vibration can significantly improve the quality of the cladding layer and the
distribution of additives, thereby changing the hardness and wear resistance.
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IR B PR FAN R T WO 1578 Stellite-40Co FE &GI8 2, I BE M AT 6tk e fe g, A
HAFRAmIRE 3 5. mEESE HI3 RRE % Ni JER)2, 35 7 AP R i bt 58 i 57
PERE o A A BLXT H13 RT3 AL W 74D o R SCHE HI3 AR MHOLIE7E Cri2MoV &8k K,
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2.1 SEEMPR
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Table 1. Cladding material composition (wt%)
= 1. BREBEMEBS (Wt%)

Rk C Si Cr Mo \Y Fe Ni Co w P S
H13 0.4626 0.8736 5.3079 0.1443 1.3789 Bal. 0.8506 — — 0.0154 0.0021
Crl2MoV 155 0.35 11 0.50 0.25 Bal. 0.25 — — 0.020 0.025

2.2, BABBRAMR G EF

WOL2R 8452 YLR-3000 Y IPG JE4Fotay, Fiss FHPF-10 [Pk 48, KA 6 fl KUKA YL F
KR30 #f PERCITEC YC52 (&7 %k Ltk AT 14 78

BOLIETE ZHON: LB EAE 2.50 mm, 585 (N2) 0.3 MPa, <3t & 600 L/h, {375 )%(N2) 0.1 MPa,
Bt K 1.07~1.08 um.

K F MR5000 3 B 4 AH R A 5 e AHZH 21

2.3. LSRR FE
WO P=1750 W, XFrHEE U =115V, H#5#E S=0.003 m/s, #HH=H% f =30 kHz.

Figure 1. Ultrasonic generator and ultrasonic transmission
device
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3.1 BERIEE RN AR
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Figure 2. Cladding appearance
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Figure 3. Cladding section
E 3. BB REE

3.2. BAERIINIEERARR TiC SHEME

Bl 4. 5 BRsr AR ToE FERE AN D A RSN S8 JE B R . s 4 B, ol AR
I, IS ZEEE KR TiC BE, BAKEZE ML, £ANANEERAL, JLFEARIULM F
AR TiC fesrs (BAEE 5 RERPHEAIRSIG, TR RAEMEZIRE. g LE, ik Tic #iE R8s
IR ATERANEE Z, BT, TiC Ak s), XS BIREIBEZEEE . XEFN: T
HEFEIRBNN, AR S AR, BT S &AL FEEANIR], AN TiC B th AR FITEss Bz,
I AEAS T 2 R o AN o [R5 8 PR RS I 7 it o 7 A 1 25 AR RT DA R R 80 5, 44 vt [ o
], AR IR By sl FooEER R, BAMT TiC fEEEZE 1 afi. K 6 Frs haiims T
TiC (M Z AT, AR TiC B A B ¥ 21[10] [11] [12] [13] [14].
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Figure 4. Cladding tissue without ultrasonic vibration
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Figure 5. Cladding tissue during simultaneous ultrasonic vibration
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Figure 6. TiC distribution in the cladding layer
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Figure 7. Microhardness of the cladding layer
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Figure 8. Weight loss by friction of two cladding layers
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Figure 9. Wear morphology at different experimental times
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