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Table 1 Chemical composition and mechanical properties of 2024-T4 aluminum alloy
JBT b 3 ow (%)
PR LR, /MPa
Cu Mn Mg Zn Al
3.8~4.9 0.3~1 1.2~1.8 0.10 0.25 Rt 450
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Macro morphology of keyhole. (a) plunge depth
0.2 mm; (b) plunge depth 0.35 mm
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Fig. 2 Pressure curve
Bt 5 K5 2 3 BE ML 600 mm/min 3 Ji E] 1 000
mm/min, F A5 AN, 4w B AR BE R AR, A



%10 #

F A, %:2024-T4 A & LB AGHERRELAL R ¥k 51

2 iR AT LUE Y, AR R AW i, (A 7E 3%
MR B, B SRR, R LE S R 2
AREMERA, HFZRP R EE T s
il 7 2B, P T 5 @R — 14 8 kA R,
FECGE B IR E AR, BRI AS
1) SRR AN 45, DT AT A5 1 ) 7 A 35 R
By, iR AR R R R s s e, BV R
BRI R 7 3 BRI S R, FAR TR A B
A% [ A RE R L ) R
22 1REEREFR

] 3 AN [ml K ek B2 AR S 1) 2 1 R, ZEAR ]
R R AR R, B AR LA 600 mm/min
WK F] 1 000 mm/min, EHET AW/, B4ER
AT 5% 0B B 3 5 7E 0L T 25 X TR A AT 45 31 O R
I, ToERBA R KRR TS, B AT LUE 7R AR
[ et T, FifE FR 2 B A s/, T RGJ ok
L, A I G I DR B AR A R O
N, AN, &R IR IR R, LR N BRBAE
WA BB, MTEAFFLAGREERS N, "l B ™.

et

il

10 mm

(a) v =600 mm/min

(¢) v=1 000 mm/min

B3 AEEEEEEERERFE
Fig. 3 Surface formation under different welding speed.
(a) v =600 mm/min; (b) v =800 mm/min ; (c) v =
1 000 mm/min
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Fig. 4 Macro morphology of the joint
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Microstructure morphology in different regions.
(a) base material; (b) heat affected zone; (c)
shoulder zone; (d) nugget zone; (e) thermal
mechanical affected zone
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Fig. 6 Grain morphology and grain size distribution. (a)
base material grain morphology; (b) base mate-
rial grain size; (c) heat affected zone grain
morphology; (d) heat affected zone grain size; (e)
shoulder zone grain morphology; (f) shoulder
zone grain size; (g) nugget zone grain morpho-
logy; (h) nugget zone grain size
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Fig. 7 Hardness distribution
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Fig. 8 Grain orientation.(a) base material; (b) heat
affected zone; (c) shoulder zone; (d) nugget zone
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Fig. 9 Distribution of aluminum/copper/magnesium.
(a) heat affected zone; (b) shoulder zone; (c)
nugget zone
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