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Fig. 5 2-stages stamping for forming magnesium alloy cup

having small corner radius

INSRBEREAET DT R VT AEERIBE BIE
T 570I, Fig. ST L7 2 B U ARIEIEAZ B
L7 1BERHIZBWT, Smm DR REEEO N F
EHOWTEHERK DI L 217> CEABEES. FEEPRE
W, BEPER LR, D ENTED. RIT 2
BRIZBWT, B Sh=Far a7 THICAR, A
TV T EAF TN T L o THRBRIEHRZ R L
FRRE T, Beff &AMAL S T TR ZHUBE L5 & 17 T F
HZ o TERMAYRE /NS TS, 2 B H TIXEH
IS TFCTHRIEEITS Z 10k o T, Elhoded %2 mb+
5.

3. MRBHFDAME2EBETLRARE

3.1 AR 2EmEER
HIRABREFRE Y 7 b ABAQUS Z /L T2 B L
A EY I 2 b—varl, 2 BEBRIBOERIRD
SHEMEEA Fig. 6 [RT. ZIT, siX2BRAICKBITS
MU FOARA M —T THDH. A bha—7 s BSHEMNT
%L & BITIBER AT LiA E N TEA LENEAD L TR
0, s=2.6mm IZBVTEBOEALEDNKIBIZ/NE L 22
STW5.

Inner Outer
‘ punch punch

Fig. 6 Deforming shape of cup in 2nd stage calculated from

finite element simulation

MEER SBLOEMA LR E 2BEA R bue—2 OBFRE
Fig. 71ZR79. 2B HA b —7 & Hig, (IBEIEME S
TIEA LRI LTWD03, s=2.8mm TILEME2 I E
W27 > TIRAFIZEND AL TND.

™16
] . Fracture]
10 ide height  Calcylated |jmit | | 5
g 8 4 g
£ 3
P 3
5 i
2 4 2
§ Fracture : 2 §
) : °
2 R
| i
— 0
0 05 1 15 2 25283

Stroke in 2nd stage s /mm
Fig. 7 Variations in side height and corner radius with

stroke in 2nd stage



s=2.6mm (2B DRI EBR»OELNT 1,2 BB OR
axWTiE 2 Fig. 8 12777 A AT 1 B H P & 12 5.0mm
Hot=h, 2 BEH TIE s=2.6mm 2BV T L.lmm (ZF T
AL Tng.

(a) 1st stage (b) 2nd stage

Fig. 8 Cross-sections of cup obtained from experiment for
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Fig. 9 Distributions of thickness strain and hardness of cup

obtained from experiment for s=2.6mm
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Fig. 12 Distributions of thickness strain and hardness of

cup obtained from experiment with ironing in 1st stage
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Fig. 13 2-stages stamping of square cup having small

corner radius

1 RHICBWTKRY A2 b S & THRIE SN - AR
#n% Fig. 142737, KO 144 TIEIMIRTA TS
2%, 1.49 TIHMBESTICEIN AN AE T TERY, BAKY
114412720,V I 1.44 12/ LT 2 Bl e 217 o 72

’EE#};QF' i

(a) Drawing ratio 1.44 (b) Drawing ratio 1.49
Fig. 14 Drawn square cups in Ist stage for different

drawing ratios

2 Bk SN AR es & Fig. 15127, 2B HICE
WCIERMM T 21T 2 &I L » TALERE/NSLST572
FT<, 1EBEE TR ~Tho-lBERmSIL 2 EA T
EfF SN TH—ICRosTW5, J— kXY ay, #HEE
FEOERITIER WD, E SN ARARRLIZO
Lo RERICTHERATES.

A

Fig. 15 Formed square cup with small corner radius by

2-stages stamping

2 Bl S A R g8 O X0 i % Fig. 16 (2R
TOEAERO/NS RARBRNEIE SN TN D.

(b) 2nd stage
Fig. 16 Opposite side cross-sections of formed square cup
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stamping of square cup
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formed square cup with rubber punch

AF =R F L AR FITL -T2 SN
£ TR 2% O XEL 5 BT OBRE O A & i S 534 % Fig.
19 12T, AF— AR FOWRBIZEABTREL 2o
TWDD, LT TIHEA O A E RN
HENTNDE., FLRTERAF— AT O X IH
B R LTV 5.



80 _
502 602
201 z
é . mé
]
| y <1
= —O-Steel punch 1 | 20 =
£-0.1 _—Cl)-Rulrber punch| %Ti%ge— =
| |
-0.2 : :

0O 2 4 6 8 10 12 140
Distance from center /mm

Fig. 19 Distributions of thickness strain and hardness of
opposite side cross-sections of formed square cups with

steel and rubber punches
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Fig. 22 Conditions of beading for AZ31
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Fig. 26 Square cups after beading by optimum rubber and
steel punches for w=6mm and 4=2.0mm
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