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Table 1 Properties of tool specimen

Roughness Chemical
Vickers (um} (%)
Material hardoess -
4P Ry | Ra c w Co
GTi0
(AS V-3) 14310 0.8 0.02 35 .3 110
. Tabie 2 Properties of cylinder specimen
Roughness Chemical
i Vickers (pem) (wt®)
Wiaterial hardness
Ry Ra [ w Co
GTRO
OIS V-3) 14310 0.13 0.02 5.5 835 11.0
Table 3 Properties of luburicants
Kinamatic | Total acid Bue Chio Sulfe
Labriranty visority ‘#-5”] namber ("H) ")
(40T est) (mgKOH/p)
A Base ol 2156 0.02 <0.01 <01 <&l
B | Chlociosed paraffin Iwt% ».s6 0.03 <0.01 1.5 <01
€ | Chiorimated paraffin Swish 20.36 0.03 <0.01 a0 <Ol
D Chiotinasd parallin PwrE X.19 0.04 <001 4.5 <01
E | C(hilocnated parsifin 12wt% na 0.08 <0.01 6.0 <0l
F Folyruifids 8 wt'S 262 0.02 <0.01 <0l 3.0
G | inmchive sulferized ol 28wt% | 76.63 041 <0.01 <01 30
H | Activexulfurized oil 2dwi% 3026 0.67 <0.01 <01 3.0
Ioactive ol 1
I | cortucerd of Caorigin 10wl | 5171 oxs 5080 | <ol 10
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Fig.3 Coefficient of friction vs. sliding distance: no feed

{a) lubricant: A

o —
0 100 200 300 400 500 00 700 00 900 1000
Shding Distance, m

] (b} lubricant: F
Fig.4 Coefficient of friction vs. sliding distance: with feed
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Table 4 Results of EPMA qualitative analysis of tool specimen
(Chlorinated paraffin 12wt%)

before surface aftey surface
w Fe Co [CoW| W Fe Co | CofW
waight (%) 905 | Q1 94 | 0104 734 | 208 | 59 ;0.080
avomic (%) 7531 03 | 24.4 10324 459 | 428 | 114 | 0.248
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Fig.10 Results of FFT analysis for AE signal
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Fig.12 A result of principle component analysis: with feed
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Table 5 Resulis of EPMA qualitative analysis for die surface

before murface after surface
w Fe Co [CoW( W Fe Co | Ca'W
blanking (wt%) | 84.9 1 0.0 | 114 | 0134 787 | 5.7 | 111 | 0.14}
shaving (wr%) | 76.7 | 00 | 10.2 | 0133 726 | 13.2 | 7.2 | 0.099

N Fig.16 SEM photograph of punch surface after press ‘
(miss-matching 45° )

(c) EPMA: Co () EPMA: Fe
Fig.17 SEM photograph and EPMA analysis of shaving die

Fig.18 Change of the cutting surface zone of work: blanking
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Fig.18 Results of FFT anatysis for AE signal. during pressing
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Fig.19 Results of principle component analysis for AE singnals during pressing
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