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Abstract: There are given research results, which show
that grinding process of sealing surfaces of compatible
joints at finishing stage should be replaced with turning
and milling with cubic boron nitride tools. Presently
formed new equipment and machines should work in
comparatively hard exploitation conditions and it
components and details should be with high surface
quality, reliability and economy. There was necessity to
research governed laws and make analysis, whose can
provide high precision and surface quality and thereby
durability of involved parts. Thereby for the improvement
of exploitation characteristics of coupled parts there was
necessity to research surface contact processes. Very
important  surface characteristicc which determine
workability of compatible joint is portance of roughness,
and it is very relevant during exploitation of compatible
details. Workability of various machines and equipment
depends from surface resistance to wearing, surface
resistance to adhesion, wearing intensity reduction and
increasing of joint sealing. Grinded surfaces with
penetrated grinding stone parts intensively wear sealing
and make dehermetisation. Wherewith is necessary to
replace grinding process with more productively turning
and milling together with mutual comparative surface
condition.

Introduction

Nowadays science and technology development
requires for new, most advanced equipment and
machinery, which are able to work in heavy
operation conditions, and high precision, surface
quality, reliability and economy are the
parameters which characterize these machinery.
Thereby there are necessary preliminary studies
and analysis of conformity to physical laws,
which will provide high precision and surface
quality and as follows durability of associated
details.

For reaching advanced exploitation of moving
joined details there is necessity to study contact
processes of surfaces. Nowadays theory of
contact processes is based on thesis, that surface
contact of moving details is discrete and it

depends from macro roughness, waveness , micro
roughness and seismic roughness deformations.
One of most important surface characterizing
values, which determine workability of coupling
is portance of roughness, and it is very important
during designing, technological drafting and
exploitation stages [1]. Actual surface contact
value is one of surface geometrical characterizing
values, which allows solving above mentioned
tasks, especially problems, which are involving
with prime cost of joined details and exploitation
qualities.

Research character and subjects are chosen like
this, because nowadays such type of tasks is very
urgent, and these requirements are requested for
coupled details of various units’ exploitation. The
work capacity of equipment depends from
surface resistance to wear, resistance to adhesion,
wear intensity reducing and joint connection
compression reinforcement. Joint connection
during exploitation becomes loose, and as is find
in researches the loosening becomes because
during last grinding operations there in surface is
pressed shiver parts of grinding stones. The
shiver parts of grinding stone which are pressed
in surface actively acts on packing material,
thereby wear it and to develop depressurizing and
emergency situations.

One of most important surface geometry
characterizing criteria is  value, which
characterize surface load carrying capacity.
Criteria is characterized by sum of surface profile
sections lengths, which is obtained by plane
laminating of surface profile in investigated
approximation, which is related to base length.
The surface micro roughness resistance ability to
load capacity characterizes portance of
roughness, and it express material distribution in
profile depth for detail surface roughness layer.
This is also functionally relevant with several



exploitation qualities and embodies surface
roughness forms and profile height characteristics
also.

Analysis

For now as major method for slip packing and
harden coupled rolling surfaces is grinding [2].
As shows experimental investigations, during
grinding, shiver parts of grinding stone presses in
to detail surface. Wherewith, these abrasive parts
start to act to packing and packing material. By
the specific efficacy partial packing depressurizes
and additional technological environment leaks
as well as emergency situations take part.

The research assignment and target was to find
technological opportunities for replacing grinding
operation with precise equal value machining
operation [3]. Accordingly to rapid inspection
results, additionally research was done for
turning and milling possibilities to replace
grinding operations.

In this case machined surface is free of
abrasive parts. Wherewith packing and material
of packing are not under additional wear
conditions.

There was necessity to perform turning and
milling of preparation, which was previously
under heat treatment, during research. In order to
assure it, there was examined possibility to carry
out turning and milling of these preparations by
cubic boron nitride (CBN HV=7800, t=1400°C)
cutters and mill cutters. In this case was necessity
to provide same surface characterizing
parameters, which was obtained before by
grinding.

Turned, milled and grinded surfaces were
compared by using various processed surface
characterizing parameters: Ra, Rq, Rt, Rz, Rc and
RSm, as well as to weight up portance of
roughness and frequencies of districts of
roughness accordingly to International ISO 4287,
Japanese JIS B0601 and American ASME B.46.1
standards.

All machined surfaces were profilographed and
established their characterizing parameters,
including portance of roughness and frequencies
districts of roughness. Research of machined
surface geometry was performed by multilateral

and compact surface roughness device Rugosurf
10 from Swiss company Tesa technology.
Characterizing values of processed surfaces are
interpreted in figures 1, 2 and 3.

Condition of surface substantially is
characterized by train of parameters. Ra, um (1)
average roughness, arithmetic mean deviation of
the profile is the area between the roughness
profile and its mean line or the integral of the
absolute value of the roughness profile height
over the evaluation length. Rq, pm (2) root mean
square roughness deviation of the assessed
profile or root mean square value of the ordinate
values Z(x) within a sampling length:

1
Rq = lJ.Zz()c)dx ,
X (1)

where 1 — sampling length;
Z — ordinate values.

Rt, pm — maximum, total height of the profile,
it is vertical distance between the highest and
lowest points of the profile within the evaluation
length. Rz, um — average maximum height of the
profile points on ten point height of irregularities.
Rc, pm — mean height of profile irregularities or
is the distance between the average of all peak
heights from the mean line and the average of all
valley depths from the mean line:

1 m
&_;;z”

where m — number of profile peaks;
Zt; — height of the i-th profile element.

2

RSm, pum mean spacing between profile
irregularities or mean width of the profile
elements is equal to the mean wavelength of the
peak valley cycles. Besides all before mentioned
parameters there is portance of roughness and
frequencies districts of roughness also. Surface
condition characteristics, which are shown in
figures 1 and 2, indicates that grinding surface
condition (figure 3) might be equally substituted.
Larger value of mean spacing of profile
irregularities even make better oil involving of
micro profile.
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Fig.1. Results of turned surface analysis
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Fig.2. Results of milled surface analysis



prnfdiv

9,00
£.00

Prirnary Profile [F) - Measure n* 12 - Config: grinding - Standard: ISO 42870115 BOEODT — Cut-off M*: & - Cut-offlength: 2,5 rmm

A g

A 100 %

25 50

.00
-3.00
0,00 100 200 300 <00 5,00 E.00 T.00 800 .00 10,00 11,00 12,00 13,00 14,00 15,00
mm
[ prajdiv Raughness prafle (F) - Measure n® 12 - Config: grinding - Standard: 1SS 4287115 BOROL — Sut-off M* ¢ 5 - Cut-aff length: 2,5
Fararmeter | Walue Tal-
8.00 Ra 2.01 pm
£,00 I Hq 252 pm
3,00 | I\ [ | Rt 17,44 um
| i Ty i

0.00 {\ \ ) Mﬂ' h('w | w 'M rﬂ‘ JI Ml\llr wﬂm. ’ f{|'| lﬁf‘mﬂ“‘ﬁ rﬁﬂ | | #‘* p NI. W'h A d"y ﬂmlul 4 ‘q[ Rz 1392pm 0,000 129,990

l i f |l | | I ]'ﬁ J L1 i u 1 I V ll' Re 5.4 pm
2,00 | |

V 99 pm

.00
-8.00

200 3,00 400 5,00 E.00 .00 200 500 10,00 1100 12,00 13,00

rarm
Portance R, Frequencies Diskr, R
15 15

n Standard: 1504287 / JIS BO601 Cut-off length: 2,5 mim Cut-off Number: 5 Session of: 2009.02.25 Operator: GP Lot: conf. Customer: RTU dep. of MAT

Fig.3. Results of grinded surface analysis




Conclusion

Performed research shows that portance of
roughness is associated with surface geometry
and its exploitation quality. Researches indicate
that portance of roughness should be indicated
and provided mandatory, during designing and
technological drafting, because it is important
and indispensable geometrical parameter.
Surface is characterized not only by micro
topographical surface roughness parameters:
arithmetic mean deviation of the profile, ten point
height of irregularities, total height of profile and
mean spacing of profile irregularities, but also
root mean square deviation of profile — Rq, mean
peak to valley height of profile — Rc and
frequencies districts of roughness.

Grinding stone smithereens, which are
penetrated in to details surface, activate wearing
and  dehermetisation during exploitation.

Wherewith is necessary at finishing stage to
perform turning or milling with cubic boron
nitride tools for tempered surfaces. Processing
methods, which are mentioned above with three
included figures provide equivalent surface
geometry and characteristics as well as portance
of roughness and frequencies districts of
roughness. Thereby turning and milling
equivalently substitute grinding, which also have
one and half times lower machining productivity.
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Bunga G., Pikurs G. Apstrades veidu aizstaSana lai
uzlabotu salagojumu ekspluataciju

Sniegti izpétes rezultati, kuri nordda, ka detaju noblivejumu
virsmu nosledzosas apstrades gaita slipésanas procesu
nepiecieSams aizstat ar virpoSanu un frézésanu pielietojot
kubiska bora nitrida instrumentus. Pasreiz veidojamam
Jjaunajam iekartam un masinam jadarbojas saméra smagos
ekspluatdcijas apstakjos un to detalas raksturo augsta
virsmas  kvalitate, drosums un ekonomiskums. Bija
nepiecieSama iepriekséja dazadu likumsakaribu izpéte un
analize, kura nodroSindtu augstu precizitdtes un virsmas
kvalitati un lidz ar to ari saistito detalu ilgizturibu. Lai
uzlabotu darbiba saistitu detalu ekspluatacijas ipasibas bija
nepiecieSama virsmu kontaktésands procesa izpéte. Loti
nozimigs virsmas raksturojums, kurs nosaka salagojuma
darbaspéjas ir raupjuma relativa atbalsta lielums, kurs ir
Joti svarigs salagojuma ekspluatacijas laika. Dazadu iekartu
darbaspéjas iespaido virsmu nodilumizturiba, virsmu
pretosands  spéja  adhézijai, izdiluma  intensitdtes
samazinasana un saldgojumu noblivejuma paaugstinasana.
Noslipétas virsmas ar iespiestam slipgraudu dalinam
intensivi deldé blivslégus, tos dehermetizéjot. Lidz ar to
nepiecieSams slipéSanu aizstat ar razigako virpoSanu un
frézésanu, nodrosinot savstarpéji salidzinamu virskartas
stavokli.

Bynra T'., Iluxype I'. 3amemienne BuI0oB 00padOTKH €
HeJTI0 YIYYIIeHHs IKCIUTYTAIUH COeMH eHHI

TIpedcmasnennvle pe3ynomamosl UCCICO08AHUL YKAZbIGAIOM
HA Mo 4mo npu OKOHUAMENbHOU 00pabomke YNIOMHEHbIX
nosepxHocmeti demarneii npoyecc waUGOGaHus credyem
3aMeHUmb HA MoyeHue u Qpe3eposanue UHCPYMEHMOM U3
Kybuueckoeo Humpuoa 6opa. Hweine paspabomwvieaemvim
VCMAHOBKAM U MAWUHAM NPUOemcs pabomams 8 00801bHO
MANCENBIX  YCIOBUAX — OKCHAYAMAYUU U  NPUMOM MU
NOBEPXHOCMU ~ XAPAKMeEpU3yem  8blCOKOe  KA4ecmeo
NOBEPXHOCMU, HAOEHCHOCMYb U IKOHOMUYHOCMb. 30ect ObLIo
HE0OX00UMOCMb 68 NPeo8apumenbHUX UCCIe008aHUAX U
amanuza  3aKOHOMepHoCmel — Komopue — 6ausem — HA
obecneuusanuy  BUCOKOU MOYHOCU U  NOBEPXHOCHHUX
Kawecme 0008PeMEHHO U obecneuusas 00j1206€4HOCMb
CONPANCEHHBIX demareil. Ymobwi obecneyums
IKCNIYMAYUOHHbIE KAYECMEA CONPAHCEHHBIX demaneil 6bLI0

HeoOxX00UMOCb 8 uccne0o8anuu NOBEPXHOCMHBIX
KOHMAKMHUX npoyeccos. Becoma SHAYUMOU
Xapaxkmepucmukol No8epXHOCMU, KOmopas opeoesisiem
pabomocnocobrocme conpsiiceHus. A6NAEMCA

OMHOCUMENbHAS ONOPHAS BEAUYUHA WEPOX0BAMOCHU, U
2MO OUeHb 8adCHO 6 Xo0e IKCHIyamayull conpsaxicenus. Ha
pabomocnocobHoCy pasHOOOPA3HLIX YCHIAHOBOK  GaUAEm
makoice UBHOCOCMOUKOCTb nosepxnocmeti,
CONPOMuUBIAEMOCMb ~ NOBEXHOCHe  npoyeccy — aodzesul,
VMEHWeHHAs. UHMEHCUBHOCMb e€ U3HOCA U NOBbIUEHHAS
VRIOMHAEMOCTY CONPAANCEHUS. B wnugosannoii
nogepxnHomu 8 npoyecce o6paboxu HeOpeHHble OCMAmKU
wiaug3sepna  UHMEHUBHO — USHAWUBAIOM  VHIOMHEHue,
8bI3b16as1 DecepMemuzayuio conpsxicenus. B cesasu ¢ smum
HeoOxXo0uMo  3ameHumv  wiiugoeanue  Ha  Oolee
npouzsooumenvroe movenue u @peseposanue obecnequsas
CONOCMOBISIEMbIL NOBEPXHOCMHBLU CILOLL.



