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~ Llowaing is a traftalatiqon of ani Artlale by A. A,
R~aylavq oeardidato of teohnioal soisno.., wAi

* ~A. le Upift# candidate of o)wsdftl voieweega in the
Russian-langwae pveriodiol Veti wsdae= 1
(Machine Construotle~ llzn dj NO i m pJl

Dtrniuzw the yrioc~ee of long-t.m operat~ion of varions mechinea

&id tAchinery equipped with y4-rsulio wand paeumtio control wyetens,

cocrrosive action appear@ on the ourfaoos of tho wwocin parts of

such ita " ylinder* tape, widt~bsee. Vart~ouilarl strong ow-

rosivo action in~ notied~ on Partsi sysW UK& dOb Perte on

alcohol-qgorine mixtuares* Lessnbjeot, to ouroseon we p&ý 1: in

I..

The presenlce of orr~ei saftsm = m hs uwfaee of tbe pwte

remalte In.a frequent wifowiled =Jqe.LS of a lap ger

ooetaX uuldta At the tw time, preeje bm sho 0e peseb&Uty

of using Imuh nIlte for a 0ooadairabla. pevaled of UMidlbm

lowwsrWn their technIcal Ohar~oteSmI~tje.
U-



r Yoliui~ng im a dc:,s.-1pticn of the reutalto Of work Co~wat~ed for~

t1m, purposo of eateabllvishýn 'who degre of oorroutve &otiong at '*i1c?

nr= operationi of tkhn tnit-5 to aaeurred, and the developmsrt of

mothtwdo fm-' rest~orinlg part with oorrosive Aotion.

Te.sting the t~ohinical condition~ of the unints w~A conducted by

m-swi5 of datermirdit their pare-'aters oheoku~dolvfty testing programs

&dinsapection of the parts after disasal~1y of the units. In sun

to'A1, toests were ma.de on n-orp tharn 300 uni.ts of hy ramulia and

proituntic systaem uhich wwra Sis op-ra'Lor, A.uV 345 Towrs* It wa

detern'.ned as c. result of the checks, that the internal surfae~s of

8t~e1 power Cylixndere are subjoo~ to the MV~t43t coOosivv action.

Vigtgwie 1). In conjuration with this, all subsequent opomticca were

conducted with power cylinders of various type and sizeso

Figusre 2.

Umcnitudinal scratchoos, I1w pointea, amd dent. vate detected

ot the i~nnr .'wfsaoe of such oyllndS1'U' Tbe peroontage of unita,

hCWV7B?9 utioh had1 such defect. did not mooed U>420 of th., total
L,.
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1,?cught in for repairs ly3 their Ptamtric di.mensions, the

rmajority of the cy en • hr •ich we within tolerance hnits and had

no d~fhcts other than corroaliot. The evahltion of the de~rse of

corrosivo action vas oonduoted by miasuting the depth of the cOO-

rc3iva pitttin7 and a eountUnM of their nmber in a wmt of are@. A

clo;k type indicator usi calip•r we used to dstervinM the depth

of corroa.on. Instead ol a statOaaz'7 pivots it had a n .

tip nounted on it. An smmination of the inner surface and the

counting of the numer of pittisps in a unit of ara ts dam by mean

of speo•ial inntrumentOo In same caase for this, slep]e devices are

used which are in the fom of tu"es, 7-10 m in diameter with mirrors

fstoaned at an anile of 45* to the end of the tub. t no es+.ablahsd

duinlng the inspection procese that ayUalsrs operatinq om alowolo-

.lyririn mixtures were subjected to corrosive pitting with the number

pits being from 1 to 25 per q'ae oenisteer In the Mjmritt of

cases the pits. had the shape of an elongated oval, 1.!-5 m loft and

1 n -side (CF'ir. 2la), Oefatewinal3 2-3 such pits vocId be ow-

bined and formed into a corrosive action am surfaoe having a

length of up to 0 ma (Figure 2,b). A, a rule# the ey•rAs in

pzmumatic systems were not subjected to orrosive pita, but to omr

ros3ive spots with clear eigns of tiasUng (Figure 2.e)o

It was determined from measuring a 1r quantity of oarroeivs

pits that the characteristic oorroslve depthe we y in the refte of

Ov2-o*4 cnal aimwa corrosive depth me o.,o.9 mat It uw alse -J

3-
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7-1

Zltua*l)Uoh^cd th~t t~ho troat~r tLae ra~ez Gf DIto in a Uh~t Of O~rfaoep

Ui3l oao to t.heir dopt~i, andi to tk~e coctraMr the waller th~e nmbter

of pit:) ahd the great,.? thei.r cite on the sturfaoo, the d~eeper wo thei.r

The configuration of tnPe pits ini~Dde of the w..tal hax a Ysry'

c-pocific chaxactaert corrosion spreads pmetioa1ly perpsrdicular to

the curfa~ce of thp, metal with a smooth rounding at the bottoa (Figure

3). No au)1.-etwface eavitites uvre discovered@

?'FIreT 3. llieros~ctlon of an P^~l~ with a c~orrosive
pit~j xlOO.

The rmnoval of corrosive products cAn beet be accor~lishad b7

a soluition consist4.n of hy~5rochlor1.o acid (specific gravity 1,19),

2!ýO-28O g/.iter,. and 1.rMibiter ?B-5 in the amount. of 8-10 "/~ter,

a The ehi" i is 8-10 adnute at 18-20 rrbe reten a

IZ-20 oil at 120O1300 for 25-30 tdnuteso After the removal of the



,' o •od~tu ,, the oyrin.ac@ on %bcss Inner surf&*" osdera l,

c•. l, bo dtseted wre restored by chroAJ (IaVe thickzme up

to 0.2 m)e

Sin order to inure a hirh oooive, rtesistance on the part of

the restored oylirders in later aetvit, chroming should be earried

Cut lmClr oonditions %hich aSure the least develpment of porms

doPoeitsp the cathode current density is 30-35 asjm•/d& 2 &a & tempra-

tu" -tf 65-670.

Mie depoeiting cf ohro'6* into tf.o cari"u n M.te 'ay be aseurred

tb rmmintatninp the raimun int,!e1.ecthrod, di-tance (1_-30 m for

cylinders open at both enda) -.*d by cone anodes when -,hrotiing eylnders

clored at one end lanode ccmus of 1020-1035)o

Fav tli i.ongthy starsi testings, ylq.nders of various types (tw

cyindisr each) wnre selected ".4.-ch lAd the moot frequently emlountered

co.--osive action on then. The testa we" conducted aoordii• g to

5pocial progrwmB wioh i ve primarily based on oylinder test progra

of resource prooessing cmpiled by the mrnfacturing plant.

Ten thousand cyoles (doubl pie sto staokes) ie taken as the

ba.s,, for the testing, this ts apm-aximtely 3-4 time grete*r than the

factory tt--e This mas dorz beoause the operating reomroes of the

inniority of the cylinders are double the gpamnteed, as el &a mith

the aim of establishing the actual oy1idw vaskIM fdtmten prieo

to lose of hermstio sealieg, i.e., to determine the vw resistance

r.as-.ve factor of aracking ring, J



%b3A I

r~y~qa V 1.s a Toihncalogia prooess QlMSmAW of
(diwz~t42 x U~th) of cyliniderm reetw'tion the o72imwlu
in =~ gvwf"q"

HYdfrGAIUO sYstem nou-chrowd ey1lu~in"O

xIio Polishe 9th

L~ removal Of oamwoeto pr'oftes 9th

* 57.5 x 6L2 9th

57.5 x 64~2 Mt

60 x 959th

Je x 150 CFo~r~g 12th

38 336 Reaval of omrroeotan prcC-ict 11th

62 x 38 Oiuixs 11th

62 % 1L38M.h

80x 390

Pns'md~o s"stem non-dt.-med y1Irt~s

62 x 6C0 Reim lt"

95x 335 Removal of oowostouiproduots 0t

* !~tTYdrMUG yO ter cbromd qyInmlers

15 r 410f PoIlehing 2

L5 x baM Removal of noauosion prodwUt.3t

5765 x 6l42 r10thD

51.5 x 6hj2 ftUehing?.t

-. 7-



60z h95 ?o~usbus 20

60 x 05 2

76 x 397 
A

10 x 6Vo po2imn 11*

70 x 68o iawmi of Owoorwo1 mogans" 2

L



?abl 1 (contirmod P

Dogree of the caWX41 actlc= sub. of eye""*
vý of caqotiYSspAof Paw te 20"of

~it ~r1 t' orrosiam, in - ?ono msea±Dq, at&

560.3-4.5 10,0(

3-Ls 0.05-0016 2,0O0

6-9 0.3S-.65 2 9 5AOU

*2-5 042.0.3 1400

3-5 lo..-n.*

3-5 o.-.8"~oe

15~-20 0.05-0.4 3~0

6-8 0.2-* 20t000s

2M3 ).2-,o.3 3,~

2o-3I oeh-o.8 30#000n

3-5 0.20A4soft



20-25 ooO%4.C* 59Ooo

0-5030.24. 2DOt(O'

!1'*AS *Cylinda" removed trom testimn After the wax*r p~

h~ad besn completed.

.4TreAtMieft~ VM condoted Vith wwm~b gp'L4jif mo -njfA=

Without uubsequent. polinhiung.

.*All cyliiidera w.re n~bJected Mo streftth tcte@ tuMft &

pressure of 410 at&.

LJ



Tab]A1(a~tnid

'Oar~ 00 me with "11f d"fina~d scratCei"

Le aibovO

is abo~ve

Is oabav,)

!To war or .visible dafCtaS (bor&t"1168, dants, etm.)

ahe .Yov"

As Z~bovO

As above

?qo wear. zitSCI gtb

As above

?I eA~r or visi~ble def@Ots (scrmthOtst dsnt*g, et".)

As abOVS

As 9'0V'

*,to..2Atracos after moeohe~aaft pVO3 r*6 1..~5to61ma 84tcheg-



ý' 1Jnar Co? visible defects (se-zata..aba dents, etc)

As z'v

Cl~rly risi~ble scratche3

Ro wear or' visihi1l defeat@ (uomtiehes dentes eto.)

Aa WhCvo

22q



Surfass 0maltams at

Runbber AW~S

Wear wAn local tearing

An above

Au above

As above

An above

kA &'hove

No wear. Uhtenin in soft arlu.

As &',Jove

I As a&born
As above

tm cniw omtustios~a
A a bove

Ughtninr over the enti re surfame

A- abe. vo

No war, ineis.ifioant liphtoning

As abore

As above

Heavy vear &Jd ertjona o' rubber or tbh elo rift ourto".

L. 13



waar slight lightadflao

,!,&r over the entit" su'f~ees idth tears in 2-3 Pcdate

No vear

Asa above



Two cyliiders were teot~cd .Lltarmois.ly| a ouu etr-resist e a

was dovoiceod on the cylinder rods equal to 0.7.0.8 of the mazinm

forco. T•he results of te iozw teste conducted on stands for cylinder

vear for the mirpoie of eotablishing optinu amounts of corrosion and

ce,:k~ir- tIC.e restoration mettods are given in Table l.

Tt is evident frmi U'e material presented that the non-chromed

cylinders *ith a ninth grain sueaoe cleanliness lose her-mitic

sealing after 2,OO cycler.

""he chro-ed ev inders sustained the full testing program. There

N virtually no looT in tif -,Pomctric ftrnsiones of the cylinders

after te testing prograr --Men compared to tbe measure.-. ,rs prior

to testing. Also, no visible defecte, ouch as bcratches,, etc., were

riot' c-xd on the working surface.; of the eyfltndfrss Tt ie nece.. tr- to

rention that the wear resiaatnrce of tUse packing Aingo, working against

chrone, is sortewhat higher Uuan t.-&t for rings working a&ainst steel.

and which is explained by the different friction , !aetors.

To deterrdne the effect of surface cleanliness on the wear,

resistance of the packing rings, the 57.5 a" 76 = diameer cylinders

were treated with a varying roughneeao Cylider testimn vas conduOtedIimultaneously. The cylindors which had a tenth grade sorface

cleanliness withstood the full testUW program - 10,000 cycles. After

testing, the rubber packing rings were in very good shape. C:llnldern

with a ninth Vrad surface u •leahlinea etood up for 5,,Oi cylesu, and

tbose with a 7th-8th grade surface cleanline&s only 2,400 cYol-s with .J



c t-roA- imear o~n the rubber paoklng rings* Weith this& tbere Wer 2-3

times more corrosives ptts on lIilAo cylinders having a IMt gadS surfsoe

eleanl~n'ss. a" ''.P veer resi-tinoe o~f the packLdM rings dsipends

co:rr,.-ive p~-- T1,,:,ueore, ta rIOCessift of cylinder surwfas shouldA

1.1 0 )!.#) %l,,1* a ^.1APjLLIflOs! u4 riot 1033 than the 1Mt grad. Atoh wy

0rxt 6% 11 ,1, "Ae e.sperIftenta1 tests, with a const.

dortjt~i n lo- Qhc ivno-eassd xvrof cycles in the testing program,

~'en~tiff o 'owJY.j rscovwetiý"Aons to be mdinae oncerning the

?*5wr, or & Oyravlb A'4d pneumatic sy'stem cylinders i(chzosd

,.nry -.. crcmd navtr4g t~ho iloowing corrosive actionst

1)1 tho corrosio-i depth fo~r 0ylinders o iting in systensi V.-Ph

AT!'>1O Ail la not more than 0.9 nmiq and not nwe than 0.6 )o e 4tah

alcohlol-,71ycerine mixture and airs 1W4ith an increased (repaired')

cylinder dia~mters the corronio!1 depth te deareased by a value tqua,,

to the decreasd thleknssu of Its wall froum the noamial ala.;

2) the 1en~th of the corrosive actionas in tbe, form of 1i-sat

*nust not exoe'JA 10 mm. ('-f ths. digtAnce betw..n them, is not I"e& than

3) the num~ber of corrosive TAts with a disaster or length ),t

not ovr 1 =~ rwet not be more than 7 to l.-M2 (this cm inclu&, ft

corrosion dafect in the form of a line having a lenw'th of ~ap to

10 M!;

36
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~)the rnijwir of ctwosive actiona witha a tl~m.? of 2-3 mm

r~at mt *=oed 3 w~ 1M2

me8 swthods f cr the reattiration of jwmatic and hydraulic

%mtti c;ylifdarm, the dogroe of i~cim corrosive antimon ~ the iwrma

nurfacoen doca not zote~d the tbovew4Mioated 3.imitg# are shovu in

Table 2

C~yltrder cond'.tion M~agrim of the technologjical prooess
of r..toontion

The gemtr1.oal dliznaion. 1. CleaniN~ the inner wurfices of

a-r writhin toleranoe Vz'Tlteg the cyli-Aera by honiMj or p)i.1ah-

the Innier 5urfaces do not have ing with ^ felt elo~h uieirWi'~'

acratches, soores, or low pmgbet until a surftae cloun-Ii-Isse

P-01 TAI of' not lost) .hen the loth 2! 1&1

... ReamYS of Coxlmio priciitA.

;". A -corrop"Ion treatib.it

The p0050trioal 44 -ijerm~sjong . r-iged ~ 0

deviate from the tce1nra-.e honing #of the ey2Jdar to t. dimeter

lirite, scratches am! Iv szoeedi" the nomim1 mi" by mot

poiltB to 0.*% NM6 Imows then 0.1 me Oleaml~ises of the

prooomed surfaos me~t rot be Ieee

17
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than thes 10t clss*

2. a emval of osw ion to.

Us. Chraew of the cr72±e (or

piston) ~untl a clssrexo@ is rinaobed

*iiih is within the Unite set in

the murent teftedeal documment

(with an overmwAtwe for tr.&tmnt)o

5. rdAcanical ywooessaing of th

chrmamd ite until a surfaoe elsemn-

linsese of not loss th~r. the )!Dth

class is nohiotod.

.he geomtr"ical dilusoust 1, Irlinding the cylimle until the

deviate from the tolerance repwwal of the dafect., ern the re-

limits,, scratches wAn low quired wamstsic .51,. ,.osieds !:Ut

poi.nts from 0.06 to 0.2 nm. not peater tbeaq the limits set

aooovding to the respective documents

2. Honing.

3, Remval of owrouion P~efit*U.

0 50 Ofrimdn afti uhwift.

6. Cylinxte hmiing watil seies.. also

ar4 1Mt class olsahliness is od .

1301 8383-n
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