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NEW DESIGN AND THE MANUFACTURING TECHNIQUES OF THE MAIN
FRICTION PAIR OF FRICTIONAL DAMPERS

Summary. The design of the main friction pair of the frictional oscillations damper of
passenger car axle box stage suspension and its manufacturing techniques are described.
The difference of the design of the main friction pair consists in replacement of a conical
contact surface of the shpinton sleeve by a pyramidal surface as well as a cylindrical
surface of the frictional slide block by a flat surface of the rectangular form.
Technological ways of increase of strength and wear resistance were developed that
allowed quantitatively to estimate a reserve of increase of strength and thermal wear
resistance by methods of plastic deforming. With the purpose of increase of wear
resistance and resource saving the new technology of producing the shpinton sleeve blank
is offered by a method of cold die forging, and a frictional slide block — by hot die
forging.

HOBAS KOHCTPYKIIMS Y TEXHOJIOT' S U3TOTOBJIEHUSA TJTABHOM
ITAPBI TPEHMA ®PUKIITMOHHLIX JEMIIOEPOB

Annortanus. Onvcana KOHCTPYKIHS TJIABHOW Mapbl TpeHUsT GPUKIUOHHOTO TacUTeIsI
KoneOaHnii OyKCOBOH CTyNeHM MOJBECKU MAcCaKMPCKOIO BaroHa M TEXHOJIOTHM €€
n3rotopiaeHus. OTiuuue TIJIABHOM Iapbl TPEHHsS COCTOMT B 3aMEHE KOHHMYECKOI
KOHTAKTHOW IIOBEPXHOCTH BTYJKM IINMWHTOHA NHPAMUAAJIBHOM IIOBEPXHOCTBIO, a
UWINHIPHYECKOH TOBEPXHOCTH (PUKIMOHHOTO cyXaps - IUIOCKOH MOBEPXHOCTHIO
MPSIMOYTONBHOW  (opMBl.  Pa3zpaboTaHbl TEXHOJNOTHYECKHE CIIOCOOBI  MOBBIICHHS
MPOYHOCTH M HM3HOCOCTOMKOCTH, II03BOJISIIOIINE KOJMYECTBEHHO OLCHUTh PE3epB
MOBBILIEHUS. MPOYHOCTH M TEPMHUECKON M3HOCOCTOMKOCTH METOJaMH IIaCTHYECKOIro
negopmupoBanus. C 1enbl0 MOBBIIEHHS H3HOCOCTOWKOCTH M pecypcocOepekeHust
Ipe/ylaraeTcss HOBash TEXHOJIOTHS IIOJYYEHHUS 3aroTOBKH BTYJIKH LIMMHTOHA METOAOM
XOJIOAHOW OOBEMHOW IITAMIIOBKM, a (PPUKIMOHHOTO cyxaps — ropsuedl oO0beMHOI
I TaMIIOBKH.

1. THE ANALYSIS OF CONDITIONS OF OPERATION OF PASSENGER CAR
UNDERFRAME AND THE CAUSES OF REDUCTION IN STABILITY OF WORK

Increase of traffic safety is the main task at designing and operation of a rolling stock which
works in severe conditions. The big average daily runs, a wide range of changes of climatic conditions
and other features of work require a creation of the designs with large reliability and durability
margins of such important units, as oscillations dampers. The investigations which have been carried
out by many authors, have shown [1-4], that the raised wear of details, shock loads, possible seizing
and significant instability of friction coefficient are usually characteristic for work of the frictional
dampers that is the principal cause of reduction in total reliability of the unit. Basic factors of
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instability of friction coefficient are breach of manufacturing techniques of frictional elements,
deviations of the sizes of separate details and imperfection of constructive execution with the big
sensitivity to change of friction coefficient.

In given paper the problem of increase of operational reliability of the main friction pair of the
frictional oscillations damper of the passenger carriages which are exploited in heavy conditions, is
solved due to constructive change of geometry of the main friction pair and technology of its
manufacturing.

The basic elements of the frictional oscillations damper are the shpinton sleeve 1 which together
with six slide blocks 2 forms the main pair of friction (fig. 1). Moving during oscillations of
undercarriage (running part) of the car the slide blocks 2 are pressed to the shpinton sleeve 1 by
special conical rings 3, lower of which acts on the wing of the axle box through a rubber shock-
absorber, and the upper ring is influenced with inner spring.
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Fig. 1. The scheme of the frictional oscillation damper: 1- shpinton sleeve, 2 — frictional slide blocks, 3 — conical

rings, 4 — shpinton
Puc.1. CxeMa (QpUKIIMOHHOTO TacuTeNs KojaeOaHuii: 1- BTyJIKa MIIMMHTOHA, 2 — GPUKIIMOHHBINA CyXaph, 3 —
KOJIbIIa KOHYCHBIE, 4 — IITTMHTOH

The known frictional oscillation damper of passenger car axle box stage suspension, described in
works [5 - 8], have essential disadvantages which can be explained by figure (fig. 2).
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Fig. 2. The scheme of interaction of the frictional slide blocks (C) with the shpinton sleeve (B) (it is
conditionally shown only two slide blocks from six)
Puc. 2. Cxema B3aumozeiictus cyxapeii (C) co Brynkoii (B) (YCIOBHO MOKa3aHO JIMIIb ABa CyXaps U3 IIECTH)

If the spring of the carriage of the car is loaded only statically (from weight of the car with
passengers) and if the slide blocks are in the middle (or the lower part of the shpinton sleeve as it is
shown in section A-A), the contact surfaces of the shpinton sleeve and frictional slide blocks coincide;
as a result full fit of frictional slide blocks surfaces to the surfaces of the shpinton sleeve takes place.
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But as soon as process of oscillation of the car relatively the carriage begins and there is
compression of springs of the carriage from dynamic loads, the frictional slide blocks move relatively
the shpinton sleeve upwards, and as the shpinton sleeve has the conical form, the contact of surfaces of
the frictional slide blocks with the shpinton sleeve changes — it passes in linear, as it is shown on fig. 2
in section E-E.

Such essential change of contact conditions results in significant heating of the places of contact,
leads of dripping, raised wear and necessity of premature replacement of the main friction pair
(complete sets “the shpinton sleeve - the frictional slide blocks”). For this purpose the car needs to be
put in a car shed, to lift it from the carriage, to replace carriages on to new ones. In the replaced
carriages it is necessary to disassemble the suspensions, to take out the worn frictional slide blocks, to
remove the shpinton sleeves and replace them on to new ones. It is very labour-consuming and
expensive work which essentially reduces economical efficiency of use of carload park.

The analysis of operation conditions of the passenger car underframe has shown, that a principal
cause of deterioration of operational parameters of a train is wear of the mobile integrations connected
with change of geometry of integrated surfaces.

It is established, that change of geometry of mobile integrations results in change of force
characteristics of damping devices, lead to increase of displacement and accelerations of car body, to
the raised wear of running parts and autocoupling devices, and also to growth of stressed state in the
carriage frame.

2. NEW GEOMETRY OF THE MAIN FRICTION PAIR AND TECHNOLOGY OF ITS
MANUFACTURING

Mathematical modelling of contact interaction of the main friction pair, made by a finite-element
method [9, 10], with the purpose of determination of contact and thermal stresses and distribution of
thermal flows on surfaces of the integrated elements, has allowed to confirm necessity of change of
geometry. As a result, it is offered to replace a cylindrical surface of friction of the shpinton sleeve on
pyramidal one, for example, with six faces, and a cylindrical surface of the frictional slide blocks is
offered to be replaced on flat surface of the rectangular form [11].

The offered change of the geometry and the form of contact gives very important
operational advantages as wear of the working surfaces of the frictional slide blocks decreases
by 50 % or more. Such change of a design of the frictional oscillation damper of passenger
car axle box stage suspension enables to change essentially as well as the manufacturing
techniques of the shpinton sleeve and the frictional slide blocks. The technology of production
of the shpinton sleeve blank has been described in work [12], it has allowed to raise metal-
utilization rate up to 0,67 against 0,3 on before used technology.

The scheme of interaction of frictional slide blocks (C) with the shpinton sleeve of new design (B)
is shown on fig. 3.

On fig. 3 three kinds of frictional slide blocks are shown. A frictional slide block 1 is
technological enough, but its contact surfaces K, which interacts with the basic rings, are insufficient
for normal wearing process of pair “the frictional slide block — the ring”. This surface should be
increased, as it is shown on fig. 3, position 2. And still the best to make as it is shown on fig. 3,
position 3. The contact surface with a basic ring should be increased and simultaneously with increase
of such contact surface we receive a draft which will provide easy extraction of a forging from a die
impression.

According to old manufacturing methods it was supposed to manufacture six frictional slide
blocks from one forging in the kind of a thick-walled ring which is produced on forging hammer with
the help of drifting operation. The all surfaces of the slide block should be processed on turning and
milling machine tools, and a basic surface should be finished by grinding. Thus, the metal-utilization
factor made only 27 %.
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Fig. 3. The scheme of interaction of the frictional slide blocks (C) with the shpinton sleeve (B) of a new design
(it is conditionally shown only three slide blocks from eight or six): 1 - rectangular, 2 — trapezoidal, 3 — a
sector slide block

Puc. 3. Cxema B3aumMoieiicTBs GpUKIHOHHBIX cyxapeii (C) co BTyiakod mmnuHToHa (B) HOBOW KOHCTPYKIMHU
(YCOBHO MOKAa3aHO JIHIIbL TP CyXaps U3 BOCBMU WJIH LIECTH): 1 — IPAMOYTOJIbHBIHN, 2 — panelueBUAHBIH,
3 — CeKTOpHBIH cyXapb

The new technology supposes hot die forging of forgings by the piece on die-forging hammer or
on crank hot die-forging press. The technological process of hot die-forging of the frictional slide
block according to new manufacturing techniques includes such operations:

— Cutting of the bar on piece blanks.

— Heating of the blanks in a gas furnace chamber (or in induction furnace).

— Die forging in roughing fullering impression.

— Die forging in finishing impression of hammer (or crank hot die-forging press).
— Trimming of flash on trimming press.

— Descaling in shot-blast chamber.

— Test and measuring operations.

— Machining.

The offered technology has allowed to determine the optimum sizes of frictional slide blocks, to
reduce machining allowances on processing, to change essentially the circuit of processing. As a result
it has allowed to raise the metal-utilization factor up to 85 %.

Certainly, manufacturing of such parts as a frictional slide block by die forging is not new in
technology of hot die forging. But change of a design of the frictional oscillation damper of passenger
car axle box stage suspension enabled to apply the new progressive metal-saving technology which
provided essential technical and economical advantages.

3. CONCLUSIONS

The new design frictional damper has allowed:
- to provide uniform wear of friction surfaces and to prevent processes of dripping and seizing;

- to raise the reliability and to increase a run between repairs of the damper in 1,5 ... 2 times at
the expense of improvement of metal structure and thermal durability of the working surfaces
of integrations of the main friction pair;

- to reduce waste of expensive materials in 2,5 times at the expense of application of new
resource-saving technologies of die forging.
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