20254F 4545 % mi o= M OB % K 2025, Vol. 45
HoW 528-36 0 JOURNAL OF AERONAUTICAL MATERIALS No2 pp.28-36

Sl A& X, 20N, FAK, 5. WOLKE B Inconel 625 £ 4 8h 45 Y VI 1 B AOWE2H 238 A% [T, fi s w4 k24, 2025,
45(2): 28-36.
LIU Tao, LI Siyue, LEI Jingfa, et al. Dynamic shear response and microstructural evolution of laser-cladding Inconel
625 alloy[J]. Journal of Aeronautical Materials, 2025, 45(2): 28-36.

SIS ZE Inconel 625 & £ 7S BTN M
KM ARELT

x| #EY, RN, Fg2xY 1 #%Y, wEm

(1. ZEEFRE M S A TR, S0 2306015 2. THEHLE REHIE ZBIE HEF )T E S UK E, 400 230601)

FEE: JFRBOCHE Inconel 625(IN625) 5 4 SIS BTV J1 220 M MO AS s AL AL (A 58, 7T LU ADRL T 22 fig
WALSRMIRIEHE S . KA B E S 4B (SHPB) XHOG# IN625 44 TT AR FREEIR BE (20, 600, 800 °C
11000 °C ) FIINZE A5 % (40000, 60000 s ' Fl 80000 s ') FZh A3 U128, PRAFSNA I VIR J1-MAE K F . Z56H
55 (SEM) FlHEL T R T 5 (EBSD ) X 2K AT J5 MR A TOWTE SN S AR G5 A0 AT 3RAE . 25 23R MO
ING625 45 4 1o A% AR A RO RIS A 00, 83, e T IR R AR RN, AR 2417 R o AL T AR Inaialhe, 4
RS ASBT V) S A A4 RE 2 0] 5 ) BT DD SR, (5 % B e, TS8R RO, /N BE A A L e 29% 3 &
85%. 5HIRINEAA LY, =il S BT U) 20 Ak i PR B ORI 0] 588 3 R 28 FE B ALK, ST doR RS il — 25 0
I, INFREE R LU R 85% B 73.5%

KRR WOGIAE ; IN62S A4 shaS BTl ; o2t

doi: 10.11868/j.issn.1005-5053.2024.000140

FE 45 2S: V252.2;0347.3 XERARIRAD: A L EH S 1005-5053(2025)02-0028-09

Dynamic shear response and microstructural evolution of
laser-cladding Inconel 625 alloy

LIU Tao"”, LISiyue', LEIJingfa"’, WANG Lu"?, SHEN Zhaoyang'

(1. School of Mechanical and Electrical Engineering, Anhui Jianzhu University, Hefei 230601, China; 2. Anhui Education
Department Key Laboratory of Intelligent Manufacturing of Construction Machinery, Hefei 230601, China)

Abstract: It provides theoretical guidance for the optimization of mechanical properties to research the dynamic shear mechanical
properties and microstructural evolution law of laser-cladding Inconel 625(IN625) alloy. A series of dynamic shear experiments are
conducted using the split Hopkinson pressure bar( SHPB ) at varying ambient temperatures (20, 600, 800 °C and 1000 °C)and strain
rates (40000, 60000 s ' and 80000 s '). These experiments aim to establish the dynamic shear stress-strain relationship. Pre- and
post-loading morphologies and crystal structures of the alloy are characterized using scanning electron microscopy(SEM ) and
electron backscatter diffraction(EBSD) . The results show that both the strain rate strengthening effect and temperature softening
effect are pronounced in laser-cladding IN625 alloy, with temperature softening effect predominantly influencing its mechanical
behavior at elevated temperatures. Compared to the unloaded sample, the dynamic shear test at room temperature lead to the
development of a prominent shear texture, with an increase in dislocation density and a decrease in average grain size. Specially, the
proportion of small-angle grain boundaries increases from 29% to 85%. Conversely, high-temperature dynamic shear experiments,
compared to room temperature loading, weaken the preferred orientation and reduce the dislocation density of the crystals. These
high-temperature conditions further decrease the average grain size and lower the proportion of small-angle grain boundaries from

85% to 73.5%.
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