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Owing to fixated interest of global environmental problems, the use of metals increases with

light-weighting and recyclability and abundance of resources taken into consideration.

Especially, nonferrous metal sheets such as Al, Mg, Ti, or Zn alloys attract attention as

practical metal and the expansion of the demand is anticipated as alternative of ferrous

material. However, these materials are inferior in the formability at cold press working in

comparison with ferrous metals. Therefore, the need of improvement of the formability on these

metal sheets is widely-recognized. Investigations with respect to the improvement of

formability by temperature descent during working consciously in tensile test have been

reported. However, there are ambiguity in the definition of limit strain and uniform strain

which regarded as the end of stable deformation region. This paper focuses on the effect of

temperature descent by determining these values experimentally and computationally.
Key Words - Temperature descent, Limit strain, Uniform strain, A6061-O

1. &

VTR, WIERBRBERE~DBLOEE V5, BELV 3
A T, BIROBE &2 E X o ABME O 2
MLTWD. ¥Rz, Al, Mg, Ti 547 EOREAENHE
B SN HHES BN L, fzetinEss, AEhdpEess
%L O T bR n&EMEHE L ClEE %
R TS, LiL, Al Mg, TiHdWEZnd
&7 EOIEGE B X, BREIOT L AMTIZE T 55k
TEPEDR SRR I L TRESRIZE » TS, A bk
BAEBIFONRET L L THRHEOILKBIAENTWD b
DO, FIN LMD U DHFFE - BAFEES 1 DB M3
IR B ENTWS . EEE, MTEOIREZELS RET D
& T, MEEOEIMCEEEOR EAMfFCEL LN
HLHEZBN, BN LHOEMRARIRERT (%R
Tt AN Lo CTREEFBBEIEDOE KN FRETHH Z &
D, RO F TR SN TWD. —F, LEEH R
DD EEIND—HROTHOEFRITITBHE AL S13H Y,
FRFICERROT AR L THZDOESR - HEICERR 2R
DI ST, TOMEEEEEICRTD EZABBH LN
5.

ARFGE T, TV =T LE54 A6061-0 M2 IRERK: T
DO TFBIERBRZITV, EBREFHHEOM ST O S RIR

T ANFICET B EER~D.
2. BRAEX
— RN A B DTRENS L, O I, OF IR E, R,
SEEIRE RIS 7 &, BRa B E LTI T &R TE S,
GZU(E,S,T,L,...) (@9
HRMTHICRBWT, MDA %EE Lk 5 i
K (2.5) EE XD L REZERMEE TO—HEOTH1L(2.6)
L. Fiz Swift OYEE K ONFEIFIZRB W T HIREERIC
xED.
o = Ke? (2)

& =n 3)

WA, OF Z R RS MEAMV L C & 2058 O 7
BB ORLZEREE TO—HOT A ¢ w 2(4),GIIRT.

o = Kémen 4)



& =n+ym (5)

S OITIRERFNEEZ & D IRERTE 225G, Wl
AR ORLZERIG E TO—HROTHR e o 136),(1 & 72
5.

A
o = KéMe™ exp (7) (6)
g =n+ym+Aod @)

dlno dlnoc _  diné
==V =

1
_ dlno 5 = d(T)
N ome ™ T e’ T dine’

== - (8)
P) (%) dine

MEHFEPEE n,m A B IEDEE &0, BBHIc& L7
WHDETHUE, e ITIMTEEKFE 6 ITIKTFEL, BEE
FEOBMEOERFOETICL > TS ORBEAEREZED
LT ENFRRE 2D BBMEDM L&D,

3. EE
(1) #Eakkf
HERMIITRIE T v R XA ERRE S TVD
Al-Mg &4 A6061-0 £4 % FAV>, 1mm JE DAL A 5 JELE S5 7]
EBIRGMBREATE 2D X ORI &2 0 L. 3Bk
R REIZIE, OF HRREHOIES#ET (% 2m) 2 25 7
L7z, Fv v 7 BEEEE 110mm Th 5. REBRSEME, 7=
A~y RAE— F(C.H.S.) % bmm/min [ZF%E L, EMWR
B & IEER RO 2 FHEAITo . s R L v 15
bhir— 2 &2 HicR6) 1o L TR E AT 2 &
THEEHENSRH SN, FBECHTIMEIERE
Table. 1"ZRd. F7z, BB TEIRITIRE DA D
XoFx v 7E S TOMW A T2, Fig 1 IR 38k
FERE=smA L~

Table 1 Material constants

Temperature | K n m y A
298K 223 | 0.241 | 0.0059 | 0.540 | —
373K 200 | 0.190 | 0.0136 | 0.798 | —
473K 148 | 0.135 | 0.1074 | 0.355 | —
573K 38 | 0.011 | 0.1183 | 0.840 | —

298K~573K 51 0.499 | 0.0431 | 0.329 | 725
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Fig.1 Geometries of tensile testing specimen
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Fig.2 Nominal stress-nominal strain

5. W HUDOTy—ORIKE

TUHANET A I AT CEEE LB IRRER O KRB i
NOREWETE 10 5% L, FEFICBT 2 O3 A2 HlEH
BT OB BREBGEHTY 7 Mok THIET S Z & T
OO e BHMNEHTE 5. OFRNTmE
Fig. 3 1R, OFTHSMOAEBILIMOTH Y, Ko &
— VR EMEhOBMOT AT R LcfE L 5. Lo T,
REEER L TODBOOT B4 17 017 D356
i, OFTHOPBEEFRICHND. 1206 Z 2 AN A
IRRETEE O O PRI B N T, F—CEDORNIND




TR RIEFTOTH L. EFHARIZT TR
<, FEFRBRIZBWTHOTHOMN DT — VU RIKF
PWEMATLEZLND.

I

3 /\
£ Iy
o -
E ‘—0—0—.—// \\—.—0—0— ;0 ::
_g | S o s |l @ E’
7 1= =
.......... e | B
5 v
..... D D
3
o - mea-aee Sl v
-8 -4 0 4 8 .
Distance from neck[mm)]
Fig.3 Strain Distribution
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Fig.4 Identification on uniform strain
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Fig.6 ldentification on uniform strain (523K, Natural Cooling)
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Fig.7 Gage length and M-K

Table 2 Limit strain by each method of measurement

< OO Fil #ets 1-3HAl (M-K)
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G.L.2 0.296
523K (Natural G.L.O 0. 269
Gool ing Test) G.L.10 0. 251
G.L.14 0.247
M-K 0. 245
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