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Fig. 1 Experimental setup diagram
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Table 1 Ni-based powder chemical composition table
Co Fe Si Zr Al C Ni
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Cross-sectional Morphology of cladding layer
under different process conditions. (a) 0 W;
(b) 500 W; (c) 750 W
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Fig. 3 Wettability diagram
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Fig. 4 Microstructure (section) of cladding layer under
different processes. (a) 0 W; (b) 750 W
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Fig. 5 Combine part of that cladding region and the mel
region. (a) 0 W; (b) 750 W
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Fig. 6 Microstructure (cross section) of laser cladding
layer under different ultrasonic powers. (a) 500 W;
(b) 750 W; (c) 1 000 W
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Fig. 7 Microhardness value of cladding layer under
different processes. (a) vertical cladding laye;
(b) horizontal cladding laye
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Fig. 9 Energy spectrum of element distribution on top of
cladding layer. (a) 0 W; (b) 750 W
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Fig. 10 Energy spectrum of element distribution at the
bottom of cladding layer under different ultra-
sonic powers. (a) 0 W; (b) 750 W
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Table 2 Analysis of elements at the top of cladding
layer under different ultrasonic power

HBFE TR PIW Fe Ni Si Cr
0 71.98 20.90 6.15 3.97
500 51.71 36.83 8.72 2.74
750 51.19 40.58 5.78 2.45
1000 65.27 26.37 4.92 3.44
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Table 3 Analysis of elements at the bottom of cladding
layer under different ultrasonic power

YR PIW Fe Ni Si Cr
0 75.18 15.73 4.94 4.15

500 65.45 26.65 4.69 3.20

750 56.94 33.85 5.84 3.36
1000 72.78 19.13 4.48 3.61

5, (AR U A AR SR T e, 2l
FRYREEHE N, B P D AR RS sl 1t O
PREGUE S, Il b B T B 1] 8 i A At I
PRSI SE o 3, S AR E ST B XA AR R
PAE ) | Rk DN il S iR p Sl N

3 %k

(1) H13 B N 7E AT OIS E 1S R,

TR P A Sl T A R b R, AR A A
AT PO TR A, 0% 0 T A A5 R X 41, 54 i
BRI FEN. XoF it TN 75 i sl -5 At R e iR sh i
SO U ] L& B, it i 75 B 8 5 ok i 5
FUE B R AR 3 T W 13 .

Q) O HESHABNRE T, B ks
XA B R A2 DR AR, R TR
KE] 750 W AT, K ZE Y SR A0 AL RO B . 2
AR TRILF] 1000 W I SRR 28 FHL K.

(3) FEBOCHIA T Ay I AR b Jite i A 7 R sl 1 2
)2 AR 2 YRR R S 706 HV, A it il 48 75 ik
B R A B 34 584 HV, #2541
21% ey FEXT H13 A0 I I 2 Ton R 4
Bres o] LIS, Y560 i T3 750 W BT, 6
BIZMY Si, Ni JCE S0,

[1] Maider Muro, Garikoitz Artola, Josu Leunda, et al. Compositional
modification of tool steel to improvelts wear resistance[J]. Metal-
lurgical and Materials Transactions A, 2019, 50(8): 3912 — 3921.

[2] FWRHEH, PN T, AR, 45 L TR IRENT 304 ANEH TIG 47
2 [J]. FHEFR, 2009, 30(2): 91 — 94.

Fan Yangyang, Sun Qingjie, Yang Chunli, et al. TIG welding of
304 stainless steel based on ultrasonic vibration[J]. Transactions of
the China Welding Institution, 2009, 30(2): 91 — 94.

[3] BREGTS, R, PhGETE, 55, H13 AR IO E 2 MR MR
TERERIFSE [1]. BOEHR, 2017, 41(4): 596 — 601.

Chen Jufang, Chen Guoyan, Sun Lingyan, ef al. Study on dilution
rate and strengthening effect of laser cladding layer on H13 steel
surface[J]. Laser Technology, 2017, 41(4): 596 — 601.

[4] Zhou Jianzhong, Xu Jiale, Huang Shu, et al. Microstructure and

—_

mechanical properties of Crl2MoV by ultrasonic vibration-as-
sisted laser surface melting[J]. Materials Science and Technology,
2017, 33(10): 1200 — 1207.

TR, pE P, S, AF. R URA B 2Ot IR ek A
ZUERERIRZI [J]. JHE271, 2019, 40(2): 86 — 90.

Zhang Cheng, Lu Qinghua, Cai Zunwu, et al. Effect of high fre-

[5

—_

quency micro-vibration assisted process on microstructure and
properties of laser welded joint[J]. Transactions of the China Weld-
ing Ins titution, 2019, 40(2): 86 — 90.

[61 EIFHI, Tk, FEIENG. DhBRXHBOCHE Ni 5 WC IRZHELS
BERZ ISR (). WA )@ AR5 TAR, 2017(11): 3474 — 3478,
Wang Kaiming, Lei Yongping, Fu Hanguang. Effect of power on
microstructure and hardness of Laser cladding Ni-based WC coat-
ing[J]. Rare Metal Materials and Engineering, 2017(11): 3474 —
3478.

[ FEE 967 ]


http://dx.doi.org/10.3321/j.issn:0253-360X.2009.02.024
http://dx.doi.org/10.3321/j.issn:0253-360X.2009.02.024

	0 序言
	1 试验方法
	2 试验结果与分析
	2.1 宏观成形分析
	2.2 微观组织分析
	2.3 超声功率对微观组织的影响
	2.4 超声功率对显微硬度的影响
	2.5 超声功率对熔覆层元素分布影响

	3 结论

