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Study on Controlling Material Properties of Cladded Layers Using High
Temperature and Hybrid Cladding Process

1 S2.#
£ IR

Yeong Kwan Jo' and Sang Hu Park?*

1 SEACHSHL CHEHA 7 [AIZSHE (School of Mechanical Engineering, Graduate School, Pusan University)
2 HAHSHD 7|AIZSHE (School of Mechanical Engineering, Pusan University)

# Corresponding Author / E-mail: sanghu@pusan.ac.kr, TEL: +82-51-510-1011

ORCID: 0000-0002-7053-1515

KEYWORDS: High temperature hybrid cladding (7= 5t0|=22|= S, Cladding (E2HE), Direct energy deposition (I oL X| M=),
Ultrasonic nanocrystal surface modification (=21} L= HEMHIHE!), Internal mechanical properties (LIS 7 [AIA EA)

A hybrid cladding technology was developed by combining direct energy deposition (DED) and ultrasonic nanocrystal
surface modification (UNSM). This is an effective process to control the mechanical properties inside the metal-clad layer,
but the scope to improve the internal properties is low. Therefore, in this study, the UNSM process was applied while
heating at 300 and 600°C to increase the effectiveness of this hybrid additive process. To validate the characteristics of this
method, a study on the cross-sectional properties upon application of heating was conducted. Hybrid cladding at 300
degrees produced improvements- over a 40% larger area than the results at room temperature. At 600 degrees, the hybrid
cladding improved mechanical properties over a larger area by nearly 2 times. In this study, the characteristics of the room-
temperature and the high-temperature hybrid cladding process were analyzed. The proposed method shows a high
improvement effect and is a promising method to improve the internal mechanical properties of the cladded layer.

Manuscript received: June 22, 2023 / Revised: July 29, 2023 / Accepted: July 31, 2023

1. M2 Energy Deposition, DED) [4-6]7 22 2% 7142 2Hg5}o]

e GAE 7 ERelE 299 BAS 48T 5 9A o

T4 ABO) nhw B0 A Wrk @ Az xAls FW Ao

[1] i 7k Eu[2] @ Ak B 2L o] g A 18 vk EAS A7) S13) stelHele S 3
B3He Ee HoplA] o TiAelth 1 Ak Adlo] o] &Moo ATEL Yok deolq Juk 2y W ww A
A B BeE B4 ASAA Tkt AR BAZ o] e B4 A% soluels ZUY B FT9E, AEA,
stk wba ol 9 i Alzbe] ZPk AR AES W 24, S| 5 Rk 4] Bopold o B BE, AE
A SeY WA ARESle] e nh BAS A ¢ W B, 0 Age Waw shehr). Eak 152 do|qe}
3 A7 AT Qrk4]. AW AFo] MEW, I A 2 Ao dolq s1&e] WHOR chat 88 Hoet Ao
ke ool uls) AN drbado] Sastel e A1A A Aol 7)uk SelY 9 Aol 2L A 4 o H
5ol wol BEHT ek, Aol A oA AFDiect  CHI0-12) AWHOE dolq sl Sy W EW X2 A

Copyright © The Korean Society for Precision Engineering
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.7736/JKSPE.023.073&domain=http://jkspe.kspe.or.kr/&uri_scheme=http:&cm_version=v1.5

772 | October 2023

Movement
in )}( and Y axis

Powder
Hopper

Powder
Feeder

Control system

PC
monitor

7

outlet

Cooling
system

® Objective lens .
Powder + Feeding gas

v ¥

Powde
sprayed
direction

! Cladding thickness ;

I Base plate §

Fig. 1 (a) Schematic diagram of laser cladding process, (b) a is
schematic diagram of the cladding mechanism
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Fig. 2 (a) Schematic diagram of ultrasonic nanocrystal surface
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diagram of the UNSM process mechanism
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Fig. 6 Comparison of (a) EBSD images, (b) grain size distribution,
and (c) hardness distribution of cladded layer (CL1-CL4) by
hybrid cladding under RT. The UNSM treated depth (UTD)
of the cladded layers was found to be around 98.45 pm on
average
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Fig. 7 Analysis of (a) EBSD images, (b) grain size distribution, and

(c) hardness distribution of cladded layer (CL1-CL4) by
hybrid cladding under 300°C. The UTD of the cladded layers
was found to be approximately 140 um on average
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