%104 BAR Rt 5 4 &
2025410 A Machinery Design & Manufacture

33

7 6y i BRI 5 5k L AR S e AR AR AT 7T
wART ', 2 AR A

(1. g O AR 2 E B B fEHlEE 24 Be , DU B 7S 63710052, JSHAREE T A2AHLAL TREABe, 1UI AR 610059;
3. AR E RS HARATFRA R, P9Il J8#R 610000)

553
]

OB AT AR 09 53R E 221948 52 AT BE R T 454 2219 iR s A A P e EA AR E ., KA #oda ]
Wk A 18mm 69 2 5% F 2219 48 5 A B R AEIR 3 A2 AT T A W FXIE 53] TIER AT O RRIIES R BB E A ey
VEER My LA AR I8 | 25 A 44 3K 0 R LU A AP KB L T AR B #5ik (n) 83k JE (0) Fo 32 3E 1b (nfo) T IF4E
R RIBIRR L SR e S PR . AT LE ARG 221945 4 A 89 An Tk 2 P 6 AR TAZ B R RAEA
R LAIRIE

KW EEER  SRERA S RESH EMALR,; hF ke

FE 425 . TH16;TU512.4;TG115.6+2 X ERFRIAES . A X E4RS:1001-3997(2025)10-0033-06

Research on the Performance Characteristics of High Strength
Aluminum Alloy for Friction Stir Welding
SHEN Huanyu', WANG Zhigang®, CHEN Zhi’
(1.Intelligent Manufacturing College of Nanchong Vocational and Technical College, Sichuan Nanchong 637100, China;

2.School of Mechanical and Electrical Engineering, Chengdu University of Technology, Sichuan Chengdu 610059, China;
3.Chengdu Guoke Testing Technology Co., Ltd., Sichuan Chengdu 610000, China)

Abstract: The various influencing factors of high—strength 2219 aluminum alloy material in the welding process of friction stir weld-
ing were studied. A full factor experiment was conducted on the friction stir welding process of high—strength 2219 aluminum alloy
with a thickness of 18mm using thermocouple temperature measurement method. The thermal cycling curves and peak temperatures
at different distances and thicknesses from the center of the weld were obtained. Combined with the microstructure observation and ten-
stle test of the welded joint, the thermal cycling temperature, microstructure, and mechanical properties of the welded joint were stud-
ied at different rotational speeds(n) , welding speeds(v) , and pitch ratios(n/v). The research results can provide effective support for
parameter optimization and engineering applications in the processing of 2219 aluminum alloy materials.
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Fig.1 Welding Process and the Arrangement of Thermocouples
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Fig.2 Welding Experimental Device
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Tab.1 Welding Experiment Plan

T TERE L n (v/min) FRAEE FE »(mm/min)
1 300 75

2 300 100

3 300 125

4 350 75

5 350 100

6 350 125

7 400 75

8 400 100

9 400 125

10 450 75

11 450 100

12 450 125
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Measurement Location of the Joint
2.3 NFREKE
RISk W T 2 RE XS R B 2 1 52, AR Hall-Petch 24
AT BB R AE SRR R 1 T In-
stron J7 BRI S0 ALEAT Fr A0 o R RO A i 9 % GB/
T228.1-2021 FEZEARMESAT , 323k B HThrsm B SRy ) 143 =
i RS, B 4 TR



No.10
0ct.2025

AAR IRt 5 4 & 35

4 SRR T
Fig4 Welding Specimen Size

3 R 51HE

T L0 i R AR o B R e T A TRLEE A FUR R AR
TE R 52 M KR 1) 0 U2 ZUR T PR, DTS2 i K4 T
AT ARTR S5 R i, 00 T2 3500 KB A 4 221909
PERERZM
3.1 BEIZSENRERNZI

ASBIFTE LA 0 055130 A Ay KRB ) ) R B S AR B R
2k BRI A, 5 PR 1 A T B R R B = 25y b 3R TR
%, IR T L S0 0 X IR 7 5
3.1.1 #k iR B Ra

ARSI W AE AR 4 B > 75 mm/min B, AS [R5 5 640 A 4
2219 HYRLIA , T 560 BT AN RV R o A8 B T 2 B b T A 3l

22, ME 5 PR .
600 T
500
~ 400
&
#
%300
—300r/min
— 350r/min|
2004 ——400r/min
—— 450r/min]
100 T
0 50 100
I 1] (s )
(o) S PARFR 2
170 T
160 —®— 75mm/min

—&— 100mm/min
—A— [25mm/min

150

S 140+
12 130
1201

1104

100 T
300 350 400 450
Ji e 2 (v/min )

(b) I i 22
Pl 5 N[V A RIRRR 2k Kl e 2
Fig.5 Thermal Cycle Curve and Temperature

Difference at Different Rotation Speeds
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