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Fig. 1 Tension-test specimen. (in mm)

81

2. PR RUKRE %

BBRICH LB, T3 o ASSWIRAS083P-
O, EE 1lmm 2R L. ZOMEO{E%H £ Table
1IZRY.

2.1 GSIEEXE

MEORBHER (ERERRUER) 2RI 0IC
B4 OBERVOTAEEICTESIERRET LB
WEEEICER LARBRE BRI Fig.l ITRTETERS
60mm, 18 12.5mm D JIS-13B &L=, HRB/FEIZ 173
E 02K TITo. DT HEEIXSO6X 1075 LD
5.28 X 10 s " OIERAHN & HEE TOHEBIRITT 250kN
BEOI VA MO ORERE SE19.6kNOSEATR
BREIVke ERODERAHNBRBERWTE S 2.
2-2 FERVER

ERARROS b ARFEZDERRTHRBSICRET
BRELCsMEORESIIDLWTHRE. 7370 EE
74.5mm (D.R. 2.07) » 5 85.5mm (D.R.2.38) ©&H®
BEA L. MBABEIL 298, 3563, 423, 403K & LA,
RIS > F R 0.2 5 500mm/min & L. B
BEEEART L -OERVERERE T A NOVED
HRBICES L TF>7. Fig2kKERICAWAFERDVE
REREZRT. NOFEER3I6mm, ¥ IARER

AOmMmTEEXERIEELSSAMmOLOEHEAL, BRE

Punch (¢ 26}

-l--—m::;': :"F::-'— Cooling water
ir 0l
Bunkhdauhme___u\i_id Btank holder force
_____ 4 Thermocoupie

Fig.? Apparatus for deep drawing test.



2 b
8 8
1
—
-4
®

g "/MPa
NN
o W
e o

.y
W
(=]

Mominal stress
o
Qo

_£=5.28X10"s™"

223K | 293K 35
i [35%K £ =5.56X 107" 8| %5

.".423|( 473K
i me 23K
- '

' [ S7T3K

'|-\'_523< F 623K
il L 7 :

., f'-_'

.lJ' el ; .

0 02 04 08 08 1 1.2 ¢
Nominal strain e

04 0.6 0.8 1 .2 0 0.2 04 086
Nominal strain e Nominal strain e

Fig.3 Stress-strain curves of Al-Mg (5083) alloy at various strain rates and temperatures.
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Fig.4 Effects of strain rate and temperature for
stretcher strain markings.
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Fig.5 Stretcher strain marking for surface of Al-Mg
alloy sheet.
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Fig.6 Temperature dependance of elongation at various strain rates for 5083 alloy.
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Fig.7 Variation of stress (at ¢ =0.10) with strain rate
at various temperatures.

QUTHEENBOELETHS. TOEHEDKEARBOR
R TIIR E VAR BB B AL B DRI X
NTWA. Fig bl L ORGEH U ERBHERETEEN
PUBIc e — Pl R T, O BB AR B 1 IR
HTKZ0. 28T THREKFIENT I MS-StT— 2 AHN
BERTIRBEFESLUBOBTIEE A LR E—H
(BB L — 3 VIS MR RS~ EET B)
THB. -, WINOUTAEEIZBLWTHEEERE
ELHITRENEALBOBUMENLTWS. £, T
HEEANE S BB LI FRIC RS TS IR
+ B D RBIENE TOMUIIS-StT— 2 HE LB
rOMSRELRICENEILTVS. LAL, St-St
T I RAGERLD HEVERL S EERTERETO
BNEAT D,
FROEREREC BT A EE ORI RINLBBIEEHE O
BRTHE. TIHITULSSOBAITIIRERRM 10
LB FTEENTM X 0.5 (Tm; B LLEOEE, O
THEE10-2 5 -1 LTFOREICBVES T, Ml
Wi (WRTAD) BELDESNTVS.

i, BRI BT A EEOEEEFEC DN TIROY
HPRERSEEmMELHTORETRASND. —BIC
REBERARTREOL I CRENS.

83

B unitorm B8 Uniterm
L i 1 L
0.6 o8 1 1.2 a 0.2 0.4 06 ua 1 1.2
Flacture siongatien Flachre elongafion
2.4 T T L) T
o 2385 -a : 3
= Sa~ 3
= - ]
o 2.3 . r
o &~ . a_ . 453K ]
§ 22 ToTe 3
z - b
= e 3
-—— -
e z2 e 423K E
2 T,
.g 2.18 n e
K o3
- 2.1 B 298K
: T 353K
o 3
2-05 t |3 1 L 13
0 100 200 300 400 500 600

Punch Speed (mm/min)

Fig.8 Effect of forming speed on limiting drawing ratio

at various temperatures.
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Fig.9 Relation between maximum drawing force and

forming speed at various temperatures.
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Fig.11 Punch load-stroke curve at forming speed of
0.2mm/min at 353K.
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Fig.10 Variation of tensil strength with strain rate at
- various temperatures.
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