2219 886 a h P EE S AR A 5 i o 2 1)
M) Joy. AT AR A 43T

& ®' O seKE HAE FFE F OB

(1 MNLREAERE SR RA A, AR 610100)
(2 HWFRHERS, #ER 611731)

XOfE LR TS A RSEAAT 5 IR S 69 3 P AF OL (R ARIFAE AT ) S =R AR E A IR
R R EF B2 ERIFIFEE LA R AN RO m, 4 RIFBE NP w R
8922194864, 0 T RS R BIF A KL 2 s B IR e kb 0y 2 o A v LB ik 5 T )R
MRRME =R F 51058 KB E R AN RZ R G F AR AT T IFLE R IR T 445 4% & ROIR 2 5t o 37
WEAE LA R L, B RIS R I T A AR R e IR Ak MR AR &, mIF AR T AT
We TP AR ST MR kAR R LB AR AT AR, E AR AT ERRTO TR ARET HFER LA Ak
B kR BT RAT 6 B AE AL ST A A R AR e ST M R BL AR AR AR AR I T R4 AT AR BR A
ATEF R e Besm St LA RAFe TA B AW K.

KER 22194864 WA ERIT R o Bk TR RUR 2

P B 5 £ 5 TG456.9 DOI: 10. 12044/j. issn. 1007-2330. 2018. 06. 004

Modeling and Analysis of Assembly Quality of AA2219 Friction Stir Welding
by Response Surface Methodology

SHI Jing' HUANG Jujin’ HUANG Xiaolu' YU Zhuoqiu' LI Hui®
(1 Sichuan Aerospace Changzheng Equipment Manufacturing Co., Ltd., Chengdu 610100)
(2 University of Electronic Science and Technology of China,Chengdu 611731)

Abstract  Gap, misalignment and non—centering of probe (NCOP for abbreviation) are three important
elements of the assembly quality of friction stir welding joints. Actually, these three elements have combining effects
on the joint performance. In this paper, aiming at AA221 that is commonly used material in aerospace welding
structures , the mathematic model between these three elements and the weld joint performances is established by the
response surface methodology.The influence of each element on the weld joint is analyzed.Through experiments, the
gap is found to be the key element on the weld joint performance, and the amount of misalignment and NCOP will
cause the weld joint performance to show asymmetry.This method provides a mathematical model for the quantitative
description of weld assembly quality. And, the mathematic model is used to provide reasonable instruction for these
three elements of assemble quality of weld joints. This method avoids the disadvantages of traditional way on
individual assembly elements and has good engineering application prospects.

Key words AA2219, Friction stir welding, Response surface methodology , Assembly quality of weld joint
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Fig.1 Elements of assembly quality of friction stir welding
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Fig.2 Main test points of response surface methodology

FHIMEIT.Z  hitp://www.yhelgy.com  20184F %564



(3)mo A A5, AR XY e i
=RA VL
TEHSZ R m =8, k=3, m,=6, W MRS H -
n—m‘,+2k+m0—20 (3)
1.3 MRz gh ER 36 it
WIS AT RN 2219-T87 8 & 4 LI M, HR
/NG 300 mmx 150 mmx6 mm , AH A REI) 7 2%
AES B BE IR B (o,) M 440 MPa, 1B AE 1 2 Ky
15%. FEAL I R 1 7R .
*1 2Q29%BEEUERS

Tab.1 Chemical composition of 2219 aluminum alloy
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Tab.2 Geometry parameters of FSW tools for experiments
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Tab.3 Parameters of central composite design

o gy VIR RPRET GEART BOMEE B
W g o fmmo mmo MPa %
X, X, Xy o, d

1 8 0.51 -0.59 -0.30 288.3 4.5
2 11 1.99 -0.59 -0.30 271.7 4.5
3 1 0.51 0.59 -0.30 293.3 4.7
4 20 1.99 0.59 -0.30 288.3 4.7
5 16 0.51 -0.59 0.30 325.0 6.5
6 4 1.99 -0.59 0.30 285.0 4.7
7 6 0.51 0.59 0.30 301.7 4.8
8 5 1.99 0.59 0.30 276.7 4.2
9 18 0.00 0.00 0.00 333.3 6.5
10 15 2.50 0.00 0.00 275.0 3.7
11 14 1.25 -1.00 0.00 305.0 4.0
12 3 1.25 1.00 0.00 315.0 5.0
13 10 1.25 0.00 -0.50 311.7 52
14 19 1.25 0.00 0.50 308.3 5.2
15 12 1.25 0.00 0.00 313.3 5.7
16 7 1.25 0.00 0.00 308.3 5.7
17 17 1.25 0.00 0.00 325.0 7.2
18 9 1.25 0.00 0.00 303.3 5.7
19 2 1.25 0.00 0.00 321.7 6.5
20 13 1.25 0.00 0.00 321.7 6.5
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Tab.4 Variance analysis of model
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Fig.3 Effect of single assembly quality elements on UTS and elongation of weld joint
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Fig.5 Effect of gap and misalignment on joint performance
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Fig.6  Effect of misalignment and NCOP on joint performance
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