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Springback in Warm Forming of Aluminum Alloy Sheets

Y. B. Han*, K. W. Chung* and Y. T. Keum**

Abstract

In order to examine the springback of aluminum alloy sheets,
sheet above room temperature, the stretch bending and draw
out. While the springbacks of AL5052 and AL1050 are trem

AL1050 and AL5052, in the warm forming which forms the
bending tests in various working temperatures were carried
endously reduced over 150°C in the stretch bending test, the

springbacks in the draw bending test are rapidly reduced in 150°C-200°C for AL5052 and 200°C-250°C for AL1050.
Using the FEM program, the forming and springback processes are analyzed. Though springback amounts of analysis
result are slightly bigger than those of experiment, they showed the same trend in the decreasing springback as the

forming temperature increases.
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Fig. 1 Springback, ¢, in stretch bending test
specimen.
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in draw bending test.

-153-



oo ool F3NE 10m, BRIZY BAL 2m, B
¢} tholo] EFAHUAE 0.4m 2 3t AEH A
TAA AT 4 A FH ANHA 229 )
Rk, AEY Frle AEA 150mX30mn o] YE uk
B oY RdolAE HA Az @22 M AHES
I QAAAZAEL o]t 150mmX 15m & =
712 2dgsold.

SmmX6mm & SmmX1lmm @) FIFR] 84S Zo] AL
3 F g7 /]9 4% AL S sg).

AAA Ao AAE Aolste wiozm dwg
ARANA ANEY 38 2 WydFE ANTY HAxE
AATE H?s:i/\]yloi,yq 2T g glao] Hx = 3}
Aok, #X} AJA Alole] mlRASTE 0.25 AW

Tho} Atole) wh@AAIFE 0.25 281 T} AlH A}

ol9] mlAATE 0.30 0Z /AT, X0 wE

shRASRY WEt A goe A7 2302 By

2 sl2AFE AT oz ALY, EgaE

g A ¥YE uAYAA viFoz ZA3E 1A

s 2AY3gr).

3.2 522 28 54
tjolel AR 10mm, VX ZY WAL 2mm, A
29} tholo] FEojd2E 0.4mm E 8o} AEFH A

ToAA AR 24 FYH dXNHA 229 o).

Ane 37e ’é Al 60mnX ldmm o]RE W A

EdoME g oA AAZAL o] 48t 80mnx

Tmm &) AR %ao BT, 5mm><6mm 9} 5umX lmm
A FIHA 8AE o] AlEsl F 276 /o] 84

Mg 53 A

HAA AEE ARl nAANNEY #FR Y B
Aolets Wyoz wwg AYAA AHe o9
HEFES AMTH #AE zﬂ?ﬁﬁ&—? APANPozH
2xHd Mol HES gtt. B A Alolg]
ol ZAlFE 0.25, AHI tho A}OH vl 2 A FE
0.25 283 Euj9 Al Ato]ly mlAASFE 0.30 &

2 7Hsan. exd me njdise Wit A

Ak @7 2378 Edz 2ASE 94T @
o= A3,
4. =9 9 2@

41 AEH R HEY
Fig. 3 & 2
o AEY A
719 A @?Oﬂﬂi
Zolt}. AL1050, AL5052 5 A7

Zé

oAl siAgta Adgte]l xolE Holx glo
227} 27}-81—0)] u;].a}. Al o] 7L/\ 733'}‘
gAxez dX&n U+E ¢ F U, AL1050
e Ay xEEE v&d 3279 A7 Yey
= dbw ALS052 & 200C 2HAA AR 4
gke] zolzb 7bg A “ERDT.

AL1050 o 79 AL5052 of ulsf Aid oz
Zgulicko] z7] W] ojzst Azs} Q?io}?ﬂ

l>

bR ARt %ﬁf& sz gol HstE e
WE ALS052 o] -9l $¥EtA BAlelA] Rabe
AL & F Ao, EF AL AE Fol7] 99
A axe FVIE FES AA AA XE Ao
23 Ao @ gz FHdt.
42 cR2H g
Fig. 4 & 2= weh ARy T2 o)§

= = hey) =
sl =24 Wy APFHNAN ST 22
20
18 | o
.
- 16 :
g 14 | A i L)
8 12 | :
= b4
E 10 °
e ey = °
s 68| ]
@ 4 » Simulation -
[ +Rolilng direction
2 | =45 direction i
0 490 direction i
0 50 100 160 200 250 300 350
Temperature {C)
(a) AL1050
2%
Y
_®
£ .
™
g} i s
™ A
g * .
S 10 |
£
a »
@ %——-—1 .
g | eSimulation
+Rolling direction 4 3
= 46 direction L
0 290 dirsction

0 60 100 180 200 250 300 350

Temperature (T)

(b) AL5052

Fig. 3 Comparison of springback amount of (a)
AL1050 and (b) ALS5052 after
bending between simulation and experiment
associated with various test temperatures.
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AL1050 and (b) ALS5052 after draw bending
between simulation and experiment associated
with various test temperatures.
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