BEREBREBEORBLELVEOBBERAEIAANDICH

KBRS T2 i A7 ATER
Bi¥  HEHEHHA |
(ER% 6 £ EFBAFEN L AF—94019)

1. BWEOENE:EER

4R, BiEMT ROEFEL. SRELCBLIUR
MEMERIEOEMREL4FE->TND, 6D
BRIZETAICIEVWTHhOBSICSH. TR - T
MEOFSARBESOBRBERTHO . BEEOH
AT ORB IR b2 Tna, FIT, EE
EREOOAREZESBE, TOERMNE—BEEICR
ST 3, FOH. EREFMBEL IR - sHNTHH
DOBE - BENEEHLET2RERERBREEES
BERNANBETH S, ARWIZEERMNAO 1
D CRBERMAD S DM ORI IZBE T
BgEO-@ 37N,

T, BHE T, L T EREBREREEE N
T, MIMTITHTHET VI LAEEBRUAT
L A OBEM T RO THEHERTOY > RE
ERNFOBRFREEFRSDIREEZHEMT 5. SO
BEHEDY VRO BEBRTOMER{LE
XPSIZ& ML . FOERABBICIOWLWTENT S,
F/, BREREAKROY F0—F &L T, T¥H
722 AAII00-0CEEOL TEMIEM
ZTCHRALEL, TOBELS FIAIRRKEIDNT
BilL, ES5KITREEGEEICLXSZAEmFELIZIDN
THET 5.

2. EBH®%
21 mTE=
FERICHWEL ZEREERREOBIZEE Fig.
1ic7:d. LEFLxE 2 foEsiL, a>770k
MicEEIh EFRSNFEFADCISIZEDL
TEMTHAMA SIS, LIERIITFTOES
t CEEFTBI LSO THBTDZLLEMNTES,
NFLIE@ELICHERTSHEIOKEFRRS T
BBEMRD C EMI ARG TH2MI NP L
TEHFEZEC TERNCEEEZNS, INHOE
ERNT, BERELE
M_(P/Z)cosaf—Csina
Ccos+(P/2)sin
W&o TR, BERAEOFBRELT S,

n

Blank holder

Fig.1 Principle of strip ironing type tribometer
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Table.1 Ironing condition

Reduction 5~30%
Die angle 8°
Ironing velocity 1,0mm/s
Ironing travel 100mm
Di . Tickness:1.0mm(A6061-T4)
imensions of 0.8mm(SUS304)
workpieces Width  :20mm
Punch Tool Steel Alloy SKD11{HRC60}
Surface roughness:0.05 £ mBRa
Container Tool Steel Alloy SKD11(HRC60}
Surface roughness 0.4 £ mRa

Table.2 Experimental conditions

Table.3 Mechanical properties of workpieces

Workpiece

Aluminum alloy: A1100-O
Width: 35mm, Length: 7T0mm, Thickness' 0.39mm

Ironing velocity

2, 5, 10mm/s

Lubricant

Praffinic mineral oil (P100, P460, St)

Tool

Punch: Tool steel alloy SKD13 (HRCED)
Surface roughness: 0.04 1 m Ra
Container: Tool steel alloy SKD11 (HRCG0)

Tensile
Material | Strength | Elongation
[MPa]
A6061-T4 240.1 22
SUS304 665.0 51
Al1100-0 98.0 40.3

Die angle

Surface roughness: 10.4:m Ra, I 0.06 4 m Ra
3

Temperature

Room temperature
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Table.4 Chemical composition of workpieces

Material]| C | Si Cu | Mn

Mg

Cr | Zn | Ti INi|Othery Al |Fe

0.46~10.46~
0.80] 0.80

IAB061-T4 0.15

0.46~10.46~
0.80

0.2510.15—| 0.05 |Bal. 0.70

0.80

5US304 .07 052 | — |0.86

18.22 8.6 0.03 [ — [Bal

Al1100-0 0.15 | 0.07 <0.01

<0.01

0.00 [<0.010.01 9.150.59
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Table.5 Properties of lubricant used

Lubricant P2 | P10 | P100 | P460 St
Viscosity 211 | 9.87 | 986 493 | 1007
{X10¢ m?/s at 40C )

Sulfur weight % 0.00 | 095 | 023 0.38 0.9
Mean molecular weight - — - - 771
Ring analysis CA% | 16.8 | 64.3 7.4 83 7.7
(n-d-m method) CN% | 32.9 | 26.6 | 24.4 235 | 26.7

CP% | 50.3 | 9.1 | 682 68.2 | 65.6
Table.6 Phosphorus type EP additives
Specific P
Classifications | Code | Chemical formula | gravity | contents
{257) (%)
. 212 | (C12H250):P(O)H | 0.915 6.8
Pl(;f:&l;te 218 | (CisHasO:P(OH | 0.90 5.2
224 | (C24Ha00)zP(O)H 0.89 3.6

Table.7 Thickness change of workpieces in ironing stage

Ironing stage 1st |2nd| 3rd | 4th | 5th | 6th
Thickness (mm) ‘
Before ironing ; t1 {0.39]0.29(0.24/0.19|0.16/|0.14
L A A A A
After ironing ; tz 0.29(0.24{0.19]0.16(0.14]0.12
At=ti—tz (mm) |0.1]0.05/0.05|0.03]0.02|0.02
Ironing reduction Re (%}| 26 | 17 | 21 [ 16 | 13 | 14
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