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Abstract :
welding. The effects of pre- and post-weld heat treatment (410 °C X 1 h annealing + 510 °C X 1 h solution and

6 mm thick 2195 aluminum-lithium alloy plates were connected by double-sided friction stir

155 °C X1 h artificial aging) on the microstructure and mechanical properties of joints were compared and studied.
The results show that the grains in the weld nugget area of the joint with pre-weld heat treatment were small and
equiaxed, and the average grain size was about 9.2 pm. The grains in the weld nugget area with post-weld heat
treatment grew abnormally, and the average grain size reached 0.3 mm. The tensile strength of the joint with pre-
weld heat treatment was about 4.7 % higher than that with post-weld heat treatment, and the percentage elongation
after fracture was improved obviously. The tensile fracture mode of the joint with pre-weld heat treatment was
ductile fracture, and that with post-weld heat treatment was brittle fracture. The maximum bending angle of the
joint with pre-weld heat treatment was larger than the joint with post-weld heat treatment, indicating the joint had

good plastic deformation ability.
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Table 1 Chemical composition of 2195 Al-Li alloy %

JLFE Cu Li Mg Zr Si Fe Al

B 3.97 1.05 0.40 0.11  0.025 0.15 £

x2 BEEIZSH

Table 2 Welding process parameters

s LEY=RER Y L/ ike e B/ SR/
mm mm (remin )  (mmemin D)

17 18 4 600 200

27 18 4 700 300

37 18 4 600 300

47 12 3.8 600 200

5% 12 3.8 700 300

FHL I FIBLLARREE Ay vhoC T BT 45422 07 ] 40
G AR AR R L A RE i RS &1 1 s
Eld AS g ai i, RS Ry R R, 4 4H R 2 WA
#5% . FH Keller i3] (95 mL H,O+2.5 mL HNO, +
1.5 mL HCIH1.0 mL HF) i J5 . % F 2 i
WLEE B H 4, %I GB/T 228.1 — 2010, % H
MIDW-200B #4 73 58 12X 56 AL X hir i il A 2E 47 28 I i
MR, P H B 1 mmemin iR B 45 R 5 R
Jsm-6390A F 34 #1485 (SEM) WL 1L 4 1y 11 34 WE
S, IR GB/T 232 — 2010, {84342 3k &b DL 42
gehrhon T EH TR AR ST A 186 mm X
30 mm X6 mm A5 ML, R 2100 KN #l 1 7

TRe il g ML AT =m0 i g, SR A BE R N
100 mm . 32X iURE 9 de R it A BE
186
| 76 |
I 1 ?
s = B § 2 g
7%
43 3107\ 6

1 ik R~

Fig.1 Dimension of tensile specimen
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Fig.2 Macromorphology of welded joint under different conditions:

(a) O state welding; (b) pre-weld heat treatment and

(c¢) post-weld heat treatment
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Fig.3 Microstructures of different zones in welded joint with pre-weld heat treatment
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Fig. 4 Microstructures of different zones in welded joint with post-weld heat treatment
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Fig.5 Tensile properties of welded joints prepared by different processes with pre- and post-weld heat treatment:

(a) tensile strength; (b) yield strength and (c) percentage elongation after fracture
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Fig.6 Macroscopic fracture morphology of weld joints prepared by different porcesses with pre- (a) and post-weld heat treatment (b)
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Fig.7 Tensile fracture micromorphology of weld joints prepared by 2% process with pre- (a) and post-weld heat treatment (b)
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Fig.8 Macromorphology of three-point bending samples of welded joints prepared by different processes with pre- (a) and

post-weld heat treatment (b)
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Fig. 9 Maximum bending angles of welded joints prepared by

different processes with pre- and post-weld heat treatment
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