L)
New Technology Presentation Meetings!

B-PEHRmMmOERRTAFTIEY
EL T O Rk RIEKRDFI A

ELEXF EIFH BBIFR
ik KB Esh

202258 A9H




i A=
=
New Technology Presentation Meetings!

MERITERDER:
E{ARFTIEMZ A= O EHERR 1T D B 5

Water(to be an ice), liquid of low
temperature melting alloy, peculiar

composition of powder and binder or ‘Lost core’
liquid,etc
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O(plane strain) §y|<<1(pure shear) v= 1(near pure shear)
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The deformation is caused by the The deformation is not caused by
extrusion. Internal pressure from the core.
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@ Punch
@ Upper die
@ Spacer

" @ Lower die

® Knockout punch
® Billet

(a)Dies
I(d_u:n)l
JIT R
3% (HERE | 8
Preform Postform
(b)Specimen

Ratio of bulging to initial radius r./r
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- Hydro-forming
(pure aluminum)
by Fuchizawa et.al
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Initial distance from the upper face of the bottom die h / mm
v=1(near pure shear)
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Initial distance from center of wbe S /mm

«Strain distributions of THF
(Fuchizawa)[C1220 annealed
pipe, thickness T=1 mm,
L=40mm D0=40mm]

O(plane strain) =y
<<1(pure shear)
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L Tt e STKMI3A STKM13B
| Initial thickness ] 40 . . J . - ‘
0 ' 10 ' 50 -150  -100  -50 0 50 100 150

Position from the center point (mm)
Kawabata et al(JFE steel, Japan), 2003

Initial location h mm

*-'—-;- - . Formability of tube
:“@: w e hydroforming of Aluminum
2 | woy Doa T-fitting
T [H.Mizukoshi(Sumitomo
R —  Light Metal Japan)
Fogl o1 . : 1999,2001,2002]
Outstandingly long branches YTt

are available
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(a)Paper-pulp FRI
(C,=25%)

(b) Glass FRI (C,,=30wt%)

(c)Carbon FRI (C,=30%)
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Paper—pulp FRI

40 ! . ! .
v=500 mm/min
©
a 20l
> 30 v=40mm/min
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g 100 v=5mm/min |
|_
0 L | L | L | L | L
0 0.2 04 0.6 0.8 1
True strain -¢;
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Glass FRI
40 I e e
& 30- -
>
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» 20F v=40mm/min -
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True =&t
strain
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Multicrystalline Pb ( -196°C)
> ! Bi4ng183n12|n21,V: 0.02%l/s
g y R _Eine grained Ph™
2 90k £ Coarse grained Pb™ T -
g =" S-1Pb ¥ -196°C)
n Tl
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s ; B.P.Haigh and B.Jones
S.Guruswamy
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Strain

True stress -c; MPa

Carbon FRI
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30F s
20+ s

v=40mm/min
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0 v=500mm/min T —
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True strain -g;
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Table Equipment and condition of LELC Validation test

@D Punch

@ Upper die

@ Spacer

@ Lower die

(® Knockout punch

©® Billet

Universal testing machine | Shimazu, UMH-30

Specimen A6063 annealed pipe (outer
diameter 16mm, thickness
1mm) with a lost core of
fiber reinforced ice

Lubricant Sumico, Moly Paste 500
(MoS;)

Ram speed 100mm/min

Precooling temperature -27°C

Testing temperature Room temperature

(a)Dies
-
[T AR
]
H1
rc
Preform Postform
(b)Specimen
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(a)Utilized bender (1 .Support, 2. Bending (b) Dimensions of the tube bender | I . |
die, 3 hydraulic cylinder, 4 handy hydraulic (1 Support pin, 2 Bending die) 100 120 140
pump)[3] Bending angle o deg
T I T I T I
O - -
D —D 08 R =60mme |° Nofilling |
: - max min a |+ e C,=0%
Flattening ratio, D= 0.6k s C,m6% |
D 5 = C,=25%
0 o)) |
|
. . . = 0.4r T
Do: initial outer diameter of a pipe [mm] 2 .,
(3"
Dmax: maximum outer diameter of a formed pipe [mm] w02 . T
; ; ; L [\ |
Dmin: maximum outer diameter of a formed pipe [mm] o | | | | _ m
100 120 140

Bending angle o deg 16
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TEL 03-5481-3306
FAX 03-5481-5601

e-mail kenkyu@kokushikan.ac.jp
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