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NEW COPPER-BASED SELF-LUBRICATING COMPOSITES FOR
PRINTING MACHINES’ HIGH-SPEED FRICTION UNITS
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National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute (Kyiv)

The service life and stability of equipment remain important aspects. This
primarily concerns friction components of printing equipment that operate in severe
conditions: high rotation speeds (up to 2,000 rpm), increased loads (3.0 MPa and
more). Such conditions of applied loads are peculiar to the performance of friction
components in offset and press cylinders of printing equipment such as Solna D390
and Solna D480 offset printing machines (Sweden) [1, 2]. The traditionally used cast
Cu-based antifriction materials (bronzes, brasses) do not satisfy the growing needs of
modern machines for severe friction conditions, for example, for high rotational
speeds up to 2000 rpm and increased loads up to 3.0 MPa. At high rotational speeds,
complex physical, thermal, chemical and deformation processes take place on the
contact surfaces. Under these conditions, any liquid lubricant is inoperable and solid
lubricant is added to the initial mixture.

In this case, antifriction bushes made of composite materials are very promising.

Objective of the study is to research the effect of manufacturing technology on
the formation of the structure of the self-lubricating antifriction Cu-based composite
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with CaF; solid lubricant and its effect on tribological properties at high rotational
speeds.

Subject is new antifriction composite based on Cu, alloyed by Ni, Al and Si, with
the CaF, solid Ilubricant additions, wt.%: Cu-(4.0-6.0)Ni-(7.0-10.0)Al-(0.5-
0.8)Si-(5.0-8.0)CaF, was studied. In the studies we have used the technology of cold
pressing followed by hot pressing to minimize porosity. Cold pressing was performed
at room temperature and specific pressure of 350-400 MPa. The porosity of samples
was 12-15% after cold pressing. Next, the hot-pressing operation was performed at
temperature t = 820-870 °C and the specific pressure of 500 MPa in the atmosphere
of a shielding gas (H2). The relative density of the samples was 0.98-0.99 after hot
pressing [2]. The new composite copper-based material has the complex
heterogeneous structure after manufacture using the developed technological modes
(Fig. 1). The structure provided formation of high antifriction properties in

comparison with cast brass [1, 3], used traditionally in printing machines’ high-speed
units (Table 1).

100 pm EHT = 20.00 kV =
I 1 WD = 14.5 mm Photo No. = 5176

Fig. 1. The structure of antifriction composite Cu-(4.0-6.0)%Ni-(7.0-10.0)%Al-(0.5-
0.8)%Si-(5.0-8.0)%CaF>

Table 1. Comparative antifriction properties of the developed Cu-composite and
CuZn36 cast brass

Rotational Speed, rpm
Material, wt.%, 1,200 | 2,000
Load, MPa
1.0 3.0 1.0 3.0
Frict. | Wear | Frict. | Wear | Frict. | Wear | Frict. | Wear
coef. | rate, | coef. | rate, | coef. | rate, | coef. rate,

um/m um/m um/m um/km
Composite,
Cu-(4-6)Ni-(7- | 0.17- ] 0.18- ] 0.18- ] 0.20- ]
10)Al-(0.5- 0.19 | 46754 | g1 | 4802 | g | D703 | oy | 0874

0.8)Si-(5-8)CaF

CuZn36 cast | 0.08- | 0.004- | 0.28- | 128- | 0.06- | 240- | 0.32-

bras<*[3] 0.13 | 0.008 | 0.36 | 160 |0.110| 320 | 0.41 | 200720
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Notes:Self-lubricating mode; there are antifriction films on the surface;*Friction with liquid
lubricant

Studies have shown that Cu—Ni-Al-Si—CaF, composite has high antifriction
properties at rotational speeds up to 2,000 rpm and loads up to 3.0 MPa in air in
contrast to CuZn36 cast brass. Such properties are achieved due to the formation of
smooth and homogeneous antifriction films on the contact surfaces under operating
conditions without liquid lubricant, when solid lubricant is added to the initial
mixture.
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HemeraneBi BKIIOUEHHS YTBOPIOIOTHCA B Pe3yibTaTl XIMIYHOI B3aeMomii
MOAN(IKYIOUUX JOMIMIOK 3 OCHOBHUM METAJIOM 1 JIETYIOUMMHU J00aBKaMH IIiJ 4ac
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