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Fig. 3 Experimental setup for ironing

Table 1 Experimental conditions

Frequency f=14.8kH:
Amplitude a,=15 um and a,~15 um
measured {under no load condition}

Ironing speed v, = 38 mmfs

1. Press oil {Viscosity=1473 non?/s at 40TC)
2. Emulsion type water- soluble oil

Lubricants | (10% dilution,Viscosity=1 nms at 40°C)
3. Solution type water— sotuble oil
{10% dilution, Viscosity=1 nen’fs at 40C)
Work ﬁ’lurzgénum (A1050-H24) : o= 185 MPs.
materials | Seel (SPCE) : 0, = 345 MPa, = 25%

Blank Th (mm) <RRWT(%)>
thickness (k) 1.0 <25.0>, 1.2 <37.5>, 1.3 <42.3>,
and RRWT 1.4 <46.4>, 1.5 <50.0>, 1.6 <53.1>,

1.7 <55.9>, 1.8 <58.3>

o : Tensile strength (MPs), ¥ : Elongation (%)
RREWT : Reduction Ratio of Wall Thickness (%)

Punch Die
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Drawing LRas ; '
Die surface
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roughness
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PR -7
S
Ironing Die : 3 El
surface : hd
Ry monum 82384

Fig.4 Shape and dimension of deep drawing
and ironing tocls
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Fig.5 Extemnal surface views and roughness
values measured in peripheral direction of
ironed cup (Aluminum, RRWT: 37.5%,

Solution type water-soluble oil)
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Fig. 8 Vibration marks chserved on the cup surface
obtained with radial vibration ironing (Aluminum,
RRWT : 37.5%, No lubrication)
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Table 2 The LRRWT values
(a) Aluminum (A1050-H24)
Solut

Emul

Press

3

3

&
1

-

5

'S
x|0j0) 0101 0|0

Press Emul

‘:'RV‘I::“'

1.7 55.9 -
7, :platethickness (mm)

Press :Presscil, No-lub :No-lubrication
Emul : Emulsion type water-soluble il
Solut : Soluticn type water-soluble oil

QO :Success of ironing. x : Fallure of ironing
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{b) Radial vibration ironing
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the FEM analysis (Distribution of ¢, component
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L. T FREOEBRERT 2, =02—E& L
e, wg= 015 OPEOL TE FABSG T 0, D RATH
# Fig.7 o, BEGRRy, t@WFRALN o, OREE
Fig. 8 oy, BELIZOBER, o,Bu,,TKE
CEBEIN, u,MKELRBTINTo, BKRECRS
BERERD, 2,= 015U ETR, TEDOBREIEN o,
=345 MPz 28z 5. TRkl T, ¥BHAEEHL &
OBEWE, 0,1 u, CERRSEE-EONIREELZD
Twa, Thbbs, LEFAKHLIECEINE, ded
ELZEFRESEA 0, WAEL LEHTOESTRER
BIrHENESESTRNT &5, BRREBEE<RD
BEEEL STk, MR ICNEBERACLT
ZHAMERL ZE AL T B EWIRREREREFT
T HMIHRERNE SN, TODEMNEREEELTH
BE, ¥EHACESHESIEEE TEVOEER
L CEEE o, VUEEEE v, @ 1/40 THY, Litto
TERHEERE 55 TEMRY 1 ART Y L TEK
SUEBRSFMICMANTRAZINDZ DD ERDDT, 041
MES LB AL TEGBHOBBRKICIZCAERE
ESTRWLDEELLOND. FRICHLTEALIED
Bolo, MERFRET BOEERNOEBERECRT
BrEhms, LEFAOCETHENL CERREALIE
TR TERRENENIZ S L IEMTEMHENEIR L
THIENEETED,
4.4 TERWE

SEBELEL ISV ARBREECDWTHoE#E
TR TESFY, TAEERLTLHENHODIZEZ
THEPE, BELEMHIEISHROFEICYT SN, TR
AR EE T D W TR » M L THA. FIVIZULTH
LI Ya 1 IAREENTHEANVIREEZRE
Li-#R% Fig. 9 \ome. LEHEBEL TEITLD,
EEOLTEVLAZUT I A (B 0.67mm iTH

® 800 800

3

™00t 200 -

w

@ : —%
[+

600+ 800 -

E (2) Conventional {b} Radial vibration
: 500 - roning 500 - IFrOMNE

E ER L 1 1 1 ‘\“‘/\ 1 L 1 L
= ot 80 180" 270 ¢ 90" 180" 270

Measurement position along the cup periphery /-
Fig.9 Thickness variations of aluminum cups

(RRWT: 37.5%, Emulsion type water-solubie oil)

025 0.25
020 Q201
015 Q.15F

0.10F

Differance A ¢ /mm
(=]
o
T

0.05F t oosf E !
0 0
=
(a) Aluminum (b} Steel
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ironed cup (RRWT: 37.5%, Emulsion type
water-scluble oil)
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