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Lubrication Properties of Aluminum Sheets Pre-coated with Wax
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Abstract: When doing plastic working of a pre-coated aluminum sheet, wax is added
to the paint as inner wax, or wax is coated on the pre-coated film as outer wax, for the
purpose of ensuring surface lubricity. In the case where two or more kinds of wax are used
simultaneously and the coated film is subjected to baking or other kind of heat treatment,
interactions will take place between these waxes. However, there have been few studies
about this.

This study melted and mixed carnauba wax and polyethylene wax, and carnauba wax and
paraffin wax, and investigated their behavior. As a result, the study found that these waxes
show new physical properties when melted and mixed, that is, these mixtures offer excellent
lubricating performance by melting and mixing.
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Table 1 Properties of waxes as a single substance.
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Table 2 Mechanical properties of aluminum alloy sheet.
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Fig.1 Schematic of Bowden stick-slip test.
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Table 3 Properties of molten mixture of carnauba wax (C)
and polyethylene wax (PE).
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Table 4 Properties of molten mixture of carnauba wax (C)
and paraffin wax (P).
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Fig.2 Results of DSC measurement of molten mixture of
carnauba wax (C) and polyethylene wax (PE).
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Fig.3 Results of DSC measurement of molten mixture of
carnauba wax (C) and paraffin wax (P).
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Fig.4 Lubrication properties of specimen coated with molten
mixture of carnauba wax (C) and polyethylene wax (PE).
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Fig.5 Lubrication properties of specimen coated with
molten mixture of carnauba wax (C) and paraffin
wax (P).

4. EE

4.1 EBMERLEOXHZXL

R TT T v 7 A DS O PSR K 7% A0 S & 2 BEAs
PPALPICT 7202, Ty 7 20YEETEL /2.

BRLS &2 T v 72 2% 7V IRICEM L, TRk
Fhi L 7RSI ARG L ORTICR T, AT NTy s
AHMBIORY) ZF LTy 7 28R, FIER
TET, Vv 7 AFoHhi X ORI AL T
W5, —f, WEOERESY v 7 2%, M
ZRebPERZHELTVBEHDO0, TIVI= AROB T
ICEBRETEZEDHSICE ST,

INT T 4 Ty ARRE, MFICX BT S HD
O, BERFCEELRT VA 2R LI, RIS LE
BEB 7 v 7 AE, HVFINTO T A 85T 42T
ZA=25175BLT, #Hh - BRELFEELEN
EHVEIL 72,

IN5DOT w7 ZAHFENHNCHE A S W GHFOREIC
DT, BT &L ICELLNS, T4hbL, R8I
Woha Lo, fhETRYREBOKIIRGER, TRIf%
FHINER A 2V TR A D) 2 BiT& s, FTra—
MDY 2 R T 27201213, BifcEE%2is,
FERA D) 2 REIEL OV ENHEEICR S, TN
Ty I ARKY) TF VT vy 7 ZADHEKEF, BLTHA
Wiz, WEEA D) H3FEA LIRD T HIBIROZ LIS ERE

GF"E.
=100:0

=50 50

G:PE
=25 Th

G:PE
=0: 1

K6 HILF/NDTYIR(C)ERIIFLUDYIR(PE)D
BRUES YO ZXDMITHERER

Fig.6 Results of bending test of molten mixture of
carnauba wax (C) and polyethylene wax (PE).
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Fig.7 Results of bending test of molten mixture of
carnauba wax (C) and paraffin wax (P).
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Fig.8 SEM image of sliding surface after stick-slip test.
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Fig.9 Schematic of verification experiment of wax
melting and mixing phenomenon.
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Fig.10 Lubrication properties of specimen subjected to
heating and washing treatments after wax coating.
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