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Tribo-characteristics of lubricant pre-coated steel
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In recent years, manufacturing engineering for no lubricant metal forming process has been desired from
the uneasiness for the global environmental safeguard. From this viewpoint, the lubricant pre-coated steel
sheet consisted of resin layer with wax particles has been developed. This research was carried out to
investigate the friction behavior of the lubricant pre-coated steel sheet by the method of Bowden-Leben
friction testing. The friction behavior was investigated under the conditions that normal load, sliding
velocity, temperature and spherical radius of the pin were changed broadly.
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2. ERFIERVEREM Table I _Composition of surface layer
Bowden-Leben BEHERBROFEIT, Fig.l IRTHRICIEHS Substrate | Galvanized | Chromate | Lubrication
FERESH TH D, CUCERRE)-BRSEROELSbYE Work | steel layer layer layer
. LA—B A LTCESECL VAR P 2 52 RIET, 8K piece | thickness | thickness thickness thickness
A - e A} ‘ m
WA EEERRR ¢, ©ORIRAT BER) F EE Y T ()
A 0.58 2.8 0.1 0.3
P B 1.00 2.8 0.1 0.8
C 0.78 2.8 0.1 1.5
Stroke : 40mm D 0.80 2.8 0.1 2.2
Special chromate treatment
E 0.80 238 . 0
Pin contained wax .5
(SKD11) Table 2 Experimental conditions
material SKD11 (by JIS)
Pin spherical radius 3, 70, o (mm)
Work piece surface roughness 0.5 Ry (um)
(Pre-coated steel sheet) Normal load P 9.8, 49, 98 (N)
- . _r Sliding velocity 4 1, 10, 100 (mn/s)
Friction coefficient u=F/P Stroke 40 (mm)
. o o : Lubricant Dry
Fig.l P le of Bowden-Leb iction testin, -
ig.1 Principle of Bowden-Leben r g Plate temperature T 25, 50, 100, 150 _ ()
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Ra=0.79 um

L Ra=O.75 urﬁ Ra=10.69 uym Ra=1.11 pm
100um R - —4.15pum R,0=4.45 pm Ryee=3.77 pm Rpa=4.72 pm Rype=3.83 um
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Fig. 2 Surface of lubricant pre-coated steel
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Fig.3 Relationship between friction
coefficient u and mean contact

Fig.4 Relationship between friction coefficient u and sliding velocity V. < T25>
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Fig.5 Relationship between friction
coefficient u and temperature T
< P920, V10>
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Fig.7 2. Bowden-Leben 3XBR D BE B Ry & BHFERRTBRERIC

Fig.6 Relationship between critical
sliding times and temperature T
< P920, V10>
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Fig.7 Comparison with the friction
coefficient of Bowden-Leben
and several forming tests
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