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Abstract : This article tells us the technology way of the ten thoustands tons water press plunger piston

damaged surface cementation repair
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1. Foreword

our company manufacturedthelargesttenthousand
tons water press byourselintheworldthelargeequipment
oftheChinaFirstHeavyIndustries(CFHI)putsintoprodu
ctionrepresentsthenewmanufacturing level of the large
forging on thenukewaterpowerfirepowerpetroleumand
chemical industry coal and chemical industry shipping
military industry in China enters theadvancedlineofthe
world .

The steel giant was paid attentionallovertheworld
when it was born reportedpowerfullybyseveralmedias
suchaspeople’sdaily,cctv ,cbs,xinhuanewspaperoffice ,
worker’s daily .

During the forging ,when the cross beam going
down , the main cylinder in right side delayed , bader
and bader infuture ,atlastthesteelgiantdidn’twork .after
beingdisassembledtocheck ,themainvalverod’shoisting
piston surface coating of the prefill valve on the top of
the main cylinder wasdamagedallover .Theprefillvalve
of the ten thousand tons water press is imported from
one of the foreign famous company ,the excircle ofthe
hoisting piston of the water press main valve rod is €
260mm , the length is 800mm ,theslidingsurfaceisused
fromaspecialprocedureandpatenttechnology ,thethickn
ess of the coating is only 0.15mm.

The ten thousand tons water presshastostop ,after
urgent discussion , we think of some kinds of repair
methods :

(1). order this prefill valve aboard , itWill take
us several million and the delivery date in half years .
(2).order the spare parts of thispistonAboard ,it

isveryexpensiveandcosts1.5Millionrmbandthedelivery

prefill valve plunger piston wearing coating cementation repair

date at leastThree month .

(3). thepistonismanufacturedbyourselves ,itsm
aterialisnotclear,especiallywedon’tknowwhichkindofm
aterialofthepistonsurface(.1 5mmandmanufacturingpro
cedur , it is difficult to make it in about Two weeks .

(4). Repair the piston by ourselves . to look for
themethodsrepairthedamagedcoatingofthepistonsurfac
e in order to recovery thetenthousandtonsproduction .
We made decision to use the fourth repairScheme after
the chief leader of our company permitted and did it at
once .

2 . thepistonhoistingfunctionandtheperform
ance analysis of the prefill valve ’s valve
rod

The operating principle of the prefill valve : the
piston moves up and down bythecontrollingoilthrough
the reversing valve ,the piston drive the main valverod
up and down according to this to realize the open and
the close of the prefill valve . and also makes the cross
beam down at idle stroke , a lot of low pressure water
is from the opening valve into the main cylinder . but
when it force s down at the working stroke ,the prefill
valve closes ,a little high pressure comes into the main
cylinder , the cross beam of the water press will make
the top anvil base force down with the high pressure
to realize free forging .

On account of the working properties of the
Water press and working characteristic of the prefill
valve , there are following features of the piston
surface :

(1), wearing .because the crossbeamoftheWater



press forces down and hoists frequently, so does the
piston , the movement upanddownmakestherubbing
of its excircle against the high pressure sealing . if its
surface were not wearing , it would be damaged
quickly .

(2). lowfrictionfactorandhighsurfaceroughness
.because the main valve rod of thisvalveandtheexcircle
surface of the piston have got the high pressuresealing
ring ,if the friction factor is high it is difficult for the
piston to move .

By the above analysis ,the cut coating 0.15mm of
the import part excircle surface should be a kind of
specialwearingmaterial .itwastestedakindofanonmetalc
ompositematerialbytheinstrument .because we haven’t
any information to look up , we didn’t know what the
material is .

According to the operating principle and the
performance analysis of main valve rod of the prefill
valve hoisting piston, especially it is very urgent to
recovery the operation of the ten thousand tons water
press ,it is not necessary to research for which kind of
coating and procedure of the import part .we have
made up our mind to use our Chinese wearing coating
and our owned adhesive technology to repair .

3. the choice of the wearing coating

The Chinese wearing coating to choose is the

self-lubricating and low friction coating of Beijing
Aoyukexin company ,such as AK02-3. AKO02-1,
TS316. TS215 of BeijingTianshancompany ,HT316.
HT?255 of Huitian company in heibei Province and
BNT-1. BNT-2 of Beijing first machine tool plant
and so on .we choose the the self-lubricating wearing
coating AK02-3 of the Beijing Aoyukexin company,
themainpropertiesofthiswearingcoatingasfollowing :c
ompression strength 83 Mpa  tension strength 54
Mpa ,shear strength 24 Mpa , hardness (D) 84

4, repair procedure :

surface treatment: we research the peeled off
surface coating of the original part , the main reason is
the bad surface treatment . so we machine its surface

by lathe , look at the attached sketch , the depth of

the groove is about Imm and make the coating

thicker .

Before repair

After repair

mixture :according to the productioninstruction
of the AK02-3 , the mixture should be done as soon as
possible in order to have enough time to coat .

coating : to clamped a wiper on the cutting tool
holder,thecuttingtoolholdermovesalongthelongitudinal
direction to coat the mixture along the axial direction
on the adhesive area of the work piece excirle needed
surface equally .

solidification :in order toimprovethemechanical
properties and the hardness , heat the coating in ahour .
run the work piece held in the lathe atlowspeedtomake
the heat of the work piece equal , the heat temperature
is about 50°C .

machining :after the solidification of thecoating
andtheadjusting ,roughmachining ,finishmachining,fin
ish grinding , finish polish .

it is better to manufacture it by theexcirlegrinding
machine to make sure the precission and roughness
requirement, and reduce the machining procedures .it
is the best advantage to work out the problem which
the wearing coating manufactured .

the roughness of the piston surface 0.2um,the



roundness is 0.015mm , concentricity is 0.015mm ,
the import parts .
5. conclusion

after the hoisting piston of the main rod of the
prefillvalveofthetenthousandtonswaterpressrepaired ,it
was assembled at once and succeed .bythecontinuous
trouble-freeservice ,wecanprovetheworkpiecerecovery
theoriginalpropertiescompletely ,andimprovetheorigin
al part ‘s reliability by the special repairingprocedure .
it took us 36 hours to repair the prefill valve of the ten
thousand tons , the steel giantcan work again .if we
wait for the import spareparts , we have to spend 3 or
4 months and 1.5million yuan for the expensive fee of
the import spare parts . the adhesive technology used
in the maintnenance and repair area of the equipment
should be a deep revolution , especially it is faster for
the big and heavy equipment repair  on the site .the
adhesive technology should be usedwider and wider in
the area of the equipment management, maintenance

and repair .

the dimension torlerance is 0.03 mm , it is better than






