%45 % 4% 8 P - S S ¢ Vol.45(8):41 — 51
2024 % 8 A TRANSACTIONS OF THE CHINA WELDING INSTITUTION August 2024

6061 RS FEFHEHHEREREZ ST

Db, AR, RS, APREC, irade!, kA
(1. RIERTE A2, HUB T AR2EBE, K%, 116028; 2. kRN B P T A BRA FD, #RIH, 4120015 3. FAFF35M IR G240
HRRA ), JEDE L HO, K%, 116052)

BE: T ARSI 6061 FR-A Gl DD IERE R S AR F T R IR R S R, SR A AT A RN E B R 5 vk, diar
P B BE AR R v A S P 45 AR BRI R A BROT MRS, THI 1 6061 FR-G <l Pl B P B A
I B SG, 25 5 A IROT S IR R BT X LU AT, 45 SRR, 7 B B AR 1 IELRE 70 A 1 4 B IBURE R E AR5 1K
GERIEAWY) G, SolE 1 ST AR AR 1 5 AR Sl AT LA BE SR, WA e R A, il D e i R I i it DX T
P, IR X I (LR FBE 2 ) 2 35 o TR,
BUFT R (1) JESL T ER 575 OB A MR L 75 AR R R R AP T A PR R O A,
(2) 73HT 1R P IR AR A0 B B < P Al DI P 5N A1 ) S M ML S A LB

KHEIA: BRA A MR BN BRI s BRI R A AT A BT B -RR AL R
FESZES: TG 453.9 SCHERFRINED: A doi: 10. 12073/j. hjxb. 20230726001

Analysis of temperature field of ultrasonic assisted friction stir
welding of 6061 aluminum alloy
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Abstract: In order to investigate the influence of ultrasonic vibration on the temperature field of ultrasonic assisted friction stir
welding of 6061 aluminum alloy, the contact interface friction coefficient model was established by analytical modeling, and the
thermo-mechanical coupling finite element analysis model was established by numerical simulation. The temperature measurement
experiment of ultrasonic assisted friction stir welding of 6061 aluminum alloy was carried out. By comparing the finite element
analysis with the experimental results, it is found that the workpiece surface temperature distribution curve and sampling point
temperature obtained by the analysis are basically consistent with the experimental results, which verifies the accuracy of the
established model. The analysis results also show that ultrasonic vibration can change the friction state, reduce the welding friction
heat generation, the peak temperature and the area of high temperature region. The effect of ultrasonic amplitude on welding peak

temperature is more significant than frequency.

Highlights: (1) An analytical model of friction coefficient was established considering ultrasonic mechanical action, acoustic
softening and temperature softening.
(2) The influence rule and mechanism of ultrasonic amplitude and frequency on the temperature distribution of

ultrasonic assisted friction stir welding of aluminum alloy were analyzed.
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Schematic diagram of relative movement bet-
ween welding pin and workpiece. (a) actual
motion; (b) equivalent motion
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