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STUDY IN DEFORMATION OF LOW RIGIDITY RINGS UNDER AC TION OF
INSTALLATION ELEMENTS

A modeling has been performed to assess impadnopressing devices to surface layer state of thgsrimade of po-
rous composite materials during mechanical treatinen

Formulation of problem. Due to complicated conditions of operation of tbe rigidity
rings and impact of quality of their productiondfficiency of spinners and twiners, the ring
is subject to quite strict requirements as forrtgeometrical precision:

- Deviations from flatness of the ring butts (0,05 2Mmm);

Deviation from roundness of internal working sug46,2...0,35 mm);

Parallelity of butts within tolerances for the rihgigth;

Perpendicularity of axis of executive surface ®imain basis of the ring (0,05...0,1 mm);
Coaxiality of working surface and main basis (0,510 mm).

They are subject to high requirements as for thandness, wear resistance, roughness
and corrosion resistance. The ring hardness hlas toore than HRC50, and at the same time
porosity of steel has to be minimum 18-25 %. Rowglsnof working areas of the ring is
Ra 0,16...0,32 mkm.

Analysis of studies and published worksThe rings are made of steel grades 40, 45,
40X13, II1X15 and fritted powder®KHEM GOST 49-74J1A—-XI'pM, ITA-XI'p/12,5, [TA—
KI'p[1,5K0,4, [TA-KIp3M15, TTA—KI'pHO,1K0,4, [TA-KIpHO,1K0,4, TIA-XKIp/IMc,
IMTA—-XTI'p311c40,1K1 GOST 26802-86, which can be carbonitrided angeesd [3; 4].

Use of the rings made of ordinary steel has misatdwges compared to the rings made of
fritted powders:

- quick wear due to friction (occurs in result of drigtion in places of contact of runner

with t_he ring); _ _ _ 21364075

- increase of complexity of ring production due teex- a7
tion of spiral groove of lubricating system to reddriction of 260, X0
the ring-runner pair; r1

- contamination of fibers with lubricant.

Ordinary steel rings under conditions of wool spmgn
have service life of 3-4 months.

In rings of fritted materials, process of lubricamission
is regulated automatically. Thus, when increasumgner mo- 2
tion, surface pressure is raised, and need ofdabtias well. o1
That’'s why there is no excess of oil on the surfaicthe ring R gz_fj
which could dirt the thread. When the runner ismotion, G170 '
working surfaces of the ring are getting hot. Gipressed out i
from the pores to the surface and creates a thim During Fig. 1. Sketch of studied ring
long operation unstoppable oil supply is perforrogda wick-
feed lubricator which is connected to oil collector

When the machine stops, temperature of the ringiswubricant is absorbed, and only a
superficial, initial layer remains on the surfaé¢eh® ring.

Practice of use of the ring made of rough part pced by method of powder metallurgy,
has shown that wear strength exceeds the steebgri#gl times.
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Purpose of the article.Study of deformation was performed for low rigyditng (fig. 1).
Material of the ring JIA—KI'pM.

Four types of fixation were examined:
in two- jaw chuck (fig. 2a);
in three-jaw chuck (fig. 2, b);
in four-jaw chuck (fig. 2, c);
in special device (fig. 2, d).

Description of main material. During mechanical treatment fixation for€ and mo-
ment of frictionM,,, are acting to the ring, which are transmitted itstallation elements of
process equipment. During fixation in special deyiorceQ is evenly distributed over the
ring surface. Under action &, reaction of bearinyl occurs (fig. 2).

Fig. 2. Types of fixation of low rigidity rings the process equipment
a) in 2-jaw chuck; b) in 3-jaw chuck; c¢) in 4-jawwtk; d) in special device
Let us calculate force of fixatioQ and moment of frictiod/;» when cutting grooves with
width of 1,2 mm.
As per Figure 2 [1]:

Moy =KMo, = Mo, :KERZB%' by turna, =F, 22 =QO¥ dei from WheI’EQ:%,

2
whereM,;; — moment of cuttingNZf; R, — cutting load, Nf,,, — friction force,N; f =
0,18 — friction coefficient of working areas of fallation elementsir, — cutting loadN; d; =
132mm,d, = 120mm — dimensions of studied ring (fig. A):- safety factor [1]:

K = K, [K, [K,IK, [K, [Kq [Kq

whereKy — guaranteed safety coefficient for all cases:1,5; K; — coefficient considering
state of process base of rough p&it= 1,0; K, — coefficient considering dulling of cutting tool.
K, = 1,1; K3 — coefficient considering shock load to the té@l= 1,0; K, — coefficient consider-
ing stability of power drive K4 = 1,3; K5 — coefficient considering features of compressiag
vice.Ks= 1,0;Ks — coefficient considering specified location opparting pointsKs= 1,0.

Thus, K =15010011[10113110010= 215.

We takeK = 2,15.

Cutting forceR, [2]:
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P, =10C.t*S'V"K,,
Value of tool advance, cutting depth, coefficiearsd indices of formula degrees for
specified material, cutter with material of cuttipart — hard allojBK6M [2]:
S=03mmlo6;t=12mm;C, =92;x=1;y=075n=0;K, =087.
Hence: P, = 109201,2*° [0,3°"° (D87 =38934H .
Moment of frictionMp:

M, = 215[389349%32: 55H O .

Force of fixationQ:
0= 2M ., _ 2[55

f@, 018[D12

We accept for all studieQ = 510 = const;M7» = 55H*m = const.

Deformation study of low rigidity rings under acti@f installation element of process
equipment during mechanical treatment of externdliree has been performed with help of
COSMOSWorks, a supplement to SolidWorks (fig.3-6).
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Fig. 3. Deformation study of low rigidity rings wh&eated in 2-jaw chuck
a) evaluation of stresses; b) evaluation of disphaeats; c) evaluation of equivalent deformations
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Fig 4. Deformation study of low rigidity rings whaeated in 3-jaw chuck
a) evaluation of stresses; b) evaluation of disptaeats; c) evaluation of equivalent deformations
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Fig. 5. Deformation study of low rigidity rings wh&eated in 4-jaw chuck
a) evaluation of stresses; b) evaluation of disptaeats; c) evaluation of equivalent deformations
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Fig. 6. Deformation study of low rigidity rings win&reated in special device
a) evaluation of stresses; b) evaluation of disptaents; c) evaluation of equivalent deformations

Table 1
Results of studies

N . Max. equivalent defor-
Type of fixation Max. stress, MPa Max. displacememtn mation, %
in 2-jaw chuck 118,4 0,0955 0,066
in 3-jaw chuck 60,9 0,0126 0,039
in 4-jaw chuck 38,3 0,0044 0,027
in special device 3,7 0,0002 0,002

Conclusions. Internal stresses and shape inaccuracies impactfisztly operational
properties of the ring-runner pair (table).

Based on the performed studies we may concludeuieadf standard fixation types fro low
rigidity details of ring type leads to deformatiansform of two-, three-, four-sided faceting. It
also leads to occurrence of higher stresses apthdesnents compared to the special device.

Therefore, already on the stage of technologiogbg@ration to manufacture of low rigidity
rings, it is reasonable to use special processpetgnt, use of which leads to reduction or
elimination of deformation in radial direction.
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