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TRANSACTIONS OF THE CHINA WELDING INSTITUTION
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Table 1 Chemical compositions of 2024 aluminum alloy
Cu Mg Mn Fe Si Zn Al
3.8~4.8 1.2~1.8 0.3~0.9 <0.5 <0.5 <0.3 4&
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Fig. 1 Geometries of four kinds of tool pins
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Fig. 3  Cross-sectional images of weld zone fabricated
with different tool pin profiles
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Fig. 4 OM morphology of NZs obtained by different tool pin profiles
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Fig. 5 XRD patterns of BM and NZs obtained by different
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Table 2 XRD data of NZs obtained by different tool pin
profiles compared with BM
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Fig. 6 Micro-hardness of joints welded by different tool
pin profiles
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Table 3 Results of tensile test of joints welded by differ-
ent tool pin profiles

- opr WIERE BRIk
R../MPa A (%) A(%)
1S gtsk ek 360.53 80. 12 11.21
2 BBk 371.58 82.57 11.96
3 ShEPEk sk 394.74 87.72 15.38
4 SHiPk Ak 322.49 71.66 10.23
2.6 ORI

WLEEA R ARBERE SR AL (4 W7 S
B, BT AT K AR A A 0 A A IX 5 3 2 0 X R
SESAETRE. TR T A A% B Sk AR 4 Sk 1 W 11
S, FTLUR A RN SRR B8 , 305 BEOL 2l
TUREBTE W 228 B0 88 A R AR AT — A5 MK
5 BORBURL A 25 —ARRL T2 R BB 83, AR5 40/
(0 RELA S MR I A A/ N R TR
TR B AP SR P ) 2 S RIS 5 R 7 [ R
AN, BT LA SRR AR Y i A v i o AR T B R
BHIE AL R B L. TERIIFE T, X 265
FLEREU BB KO, I B SR AIE 38
ALY 6] B4 2 e B W, L AR TR
Bl 7a,b,c 40020 1,2,3 SHiE S AR BIY il Sk 1)
Wi RS, 2900 S5 Rl e, BB R EE AR YOI TR,
X5 PR P A WA A R AU AR AT, 151 7d
I 4 SRR B W R A, HOE AR KR
B, AR S TR AT A A RBORL 26 AL T, S
AT /)N iR A AR, (EIA PR



EAE, B LR 2024 BAE ST LA LR ERK YW 103

(©) 3BELI O

(d) 4#1%%%? D%%ﬂ

7 ELWOEIR
Fig. 7 Fracture morphology of FSW joints

3% #®

(1) sl A A R E S8 i 43k, e L
AR IE BT, TOARAT RSB , 5 A% DX g 20 )
VIR S50 , G R B P S0 A Sk A A% IX
BIRSHE/NR S ~11 pm.

(2) A[EEEFE I ek (R 52 W B |

JE e/ IMESAE T3 5200 X5 R 0 DX Y 22 S 4k HL
SRRHEIE I MUk iy e/ M B R, O 96. 1 HV.
(3) AFEFES A HIE R A W5 i Sy

KT 10% . = HHEREPESL R BIE B ARaE B b o
B, ik 3] T 394,74 MPa, 54 87.72% . 4%k

(TSR T7 R BB PR R
(4) =HRHEBERE L I Sk iV RE frc

SE

(L] skfEst, FLED], MM, 5. N8O ERW ZA5 i B i n 5 42
HLUHAZ R EBSD HF5E[J]. T RREAR, 2010( 1):759 -
764.
Zhang Zuogui, Dong Xiaoming, Tian Qingchao, et al. EBSD
study on microstructure evolution of N80 ERW casing before and
after Q & T heat treatment[ J]. Journal of Chinese Electron Mi-
croscopy Society, 2010(1) : 759 - 764.

[2] E %, RoLdE 20247075 G SR K T2 K&
[J]. PAEFBOR 5445, 2010(6) : 51 -55.

Wang Lei, Wu Guangying. Heat treatment technology and equip-
ment of 2024 7075 aluminum alloy[ J]. Heat Treatment Tech-
nology Equipment, 2010(6) ; 51 —55.

[3] Dawesc J, Thomas W M. Friction stir process welds aluminum
alloy[ J]. Welding Journal, 1996, 75(3) : 41 -45

(4] 9% 4B, 5k=5, ROMK, S5 BERERREAR T ST I AT R
JR[J]. R, 2003, 24(3) : 91 -96.

Zhang Hua, Zhang Sanbao, Wu Ling, et al. Transactions of the
China Welding Institution[ J]. 2003, 24(3) : 91 -96.

[5] XueP, NiDR, Wang D, et al. Effect of friction stir welding pa-
rameters on the microstructure and mechanical properties of the
dissimilar Al-Cu joints[ J]. Materials Science and Engineering
A, 2011, 528(13 —14) ; 4683 —4689.

[6] XUSEHg, WL, 4BIEK, . O SIHERE S5 H R
SIS AL BUERE LR [T ] UM 20,2009 (3) : 93 -
94.

Liu Xuemei, Yao Junshan, Zou Zengda, et al. Comparison of
microstructure and properties of FSW and MIG joint for aluminum
alloy[ J]. Hot Working Technology, 2009(3) ; 93 -94.

(7] a4, 3BT, B, Sk — AR A O T].
HARHL, 2004(1) : 24 -26 +59.

He Jianjun, Liu Mingyu, Yang Zonghui. Stirring head—the

heart of friction stir welding [ J]. Electric Welding Machine,
2004 (1) : 24 -26 +59.
[8] Buffa G, Hua J, Shivpuri R, et al. Design of the friction stir
welding tool using the continuum based FEM model[ J]. Materi-
als Science and Engineering A, 2006, 419 381 —388.
[9] fd&Lr, Bk, FIMSIE, 5. TAS2 G GHIPEEE R AERY
AU ] 2R ,2006, 27(5) : 65 -69.
Fu Zhihong, He Diqiu, Zhou Zhanpeng, et al. Structure investi-
gation of friction stir welding of 7A52 aluminum alloy[ J]. Trans-
actions of the China Welding Institution, 2006, 27 (5): 65 -
69.
[10] Krishnan K N. On the formation of onion rings in friction stir welds
[J]. Materials Science and Engineering, 2002, A327. 246 -251.
[11] Uy, wEBrZs, B WH, &5 ARG )R IEE 7 1m riRsh 5
TEATAESIRIE LT ] S35k, 2008, 29(7) : 39 -42.
Ke Liming, Pan Jiluan, Xing Li, et al. The flowing behavior of
weld metal in thickness of the plate and the formation mechanism
of the onion ring[ J]. Transactions of the China Welding Institu-
tion, 2008, 29(7) : 39 —42.

VEBTEIIT: Eav, 53,1056 4F 4, 0%, 050 S0, &
TENIE IR A5 S A B Ak Rl B AR AR R R AR A T e s ) T
BIWFSE TAE. &R SC 120 425, Email: wangxj@ lut. cn



