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FOREWORD

This publication was prepared under contract
by the UNITED STATES JOINT PUBLICATIONS KE-
SEARCH SERVICE, a federal government organi-
zation established to service the translation
and research needs of the wvarlous government

departments,
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WELGING TEROEY  AND PRACTIOCN IV THZ
PEQFLE'S REPURBLIC OP CHIRA

, {F@il%wimg i the translation of am article
) : by Yu,N., Gotall’skiy estitled "The Present

State of Weldianpr Sclenes and Techooelogy in
the {Ohinese Feople's Hepublle" in fvitopati-

ghssbava Seerka {(Automatic Welding), Ho 1o,
Eiesv, Uotober L1240, nages $2w?3£

A twomvaay tour of gerviee lun the Chinsae People's
Republilie gfforded the author of the yrwm&mt grtlicie a detalle
ed fanilierity with the prasent levsi of welding theory snd
practice in Ethat country. It is zsverthelessz entirely con~
celvabhle that, the exposition giver here ¢f several nepsols

ef the patter will already have been sutdated. The netisnal
sgonony of the OPR (Uhineas F&npl@“m Republie) iz rapidly
groving and expanding. Feor thig reason 1t ig quite possible
that changes in the welding fisld pay have oscourroed during
the writing of this articie whiceh srs noet herve socsountad For,

¥
St

he Sreanidzetion of Scisntifie Keseareh in the
Fiwid uf Weldine

A

»
fra

By the end of 1258% there we

#

e b4 sulentiflo rvessaveh
erganisstions in the UBA condusting situdieg in the welding

figid, OFf thig nuwbar, the Harhin Subsidlary {(filial) ef

i

‘ the Nashinesry-Constvuation Seientifie Regearsh Inatitute
under the izt CPR Machine-Building Minilatry specialines

. whelliy in this area. The rest are general-gpeciaity insiie
tutes where walding rozearsh is being conduated by indivi-

dual study tesgurn,

Seisntific regeareh on welding in the CPR ig alksgo be-
ing. carried on a8t nine ingtitutionz of higher learuing which
nave specialized deparirents in this field. Signiflicant work




on weidi B is
Taboratorles,
. The staff nembership level zs well as ithe evaniity

and guallty of equipment on hand at a numbey of seientifio
voesearch institutiong s sueh that they ave alr ad; able to
concunt rogecreh on welding at a modern level, Some ingtle
tutions, ou the ether bLand, have #nall waliding teamns (voen~
wigting of §-15 psrsons) with an extramely meager basis Zor
erserinentation, :

The Machinery-Lonstruction Scientific Resodreh ingti-
tute (NIIYASH -- Neuchnp-Igslodovatel’skiy Institat Mashino-
gtroyeniya) undar the lat Minigtry of Hachine~Building, 1o~
aatad at Peiping, i cne of ithe major rezezveh institutions

the CPE., The Imstitute operates an experimsntal factory

‘&nd four gubsidiary inastitutions (£ilizliv): the Shanghat
Meteriaka Subaildiary, the Shenyeng Casting Subsidiary, the
Wahan - Heat Trestuent Subsidiary, and the Harbie wslding
Bubglidfary. Iin &ﬁditz@n. HITRAER khas o machinery construc-—
tion dustitute whiloh trains perscunel For NIXHAShH ftaeil,

Byan spavi from its subrigl 217 org aubztiiung, HIiKASh
is concernod with an extenslive cowplex of machlnery-construc-
tion probilemsg, Bespits the ;aﬂ% that 1¢e sokgidiaries deal
with ginilar spes 3a1awcé matte 1 i hesdguarters also
operatus casting, hsat treatn éntg rding depariments

Waldlng probilens st NITHASH he provincee of &
gpecial burean under the Therual Meials Processing Division,
The Buresasw oonuists of 48 m@mbzrao Bw LH6H. hhe OW,amimatﬁon»
2l structure of tke Welding Buresn bad beocoms stabilized;

&

it eonaisted of four spec ic lized fteams concsrned with suto~
mnatic and semlesutomatico Ziux welding in a cerbonic-acid
gae atucsphove, shielded ars {elsatro~alsel welding, brazing,

and eguipnent devsign, & laheratery ewaipped with ayeorything
neceagary Tor fhe pavilorsance of experizenis on all of the
'mare widely-known typos of welding har bosn plaeed at the .
isposal of the Welding Hurea
The Buresu’s p! fer the comning years include the
2 elding technigmies for various pro-
dusts of the machine Ing indusiry in azacordance with
manufaaturers’ pesds, In 1552 {he Duresn wasm ponduating rew
gearal on L8 t&pic% ten ef those projects were eompleted
in that sawe yeur, sone of which found iszediate applieation
in industry. _
The Waldlag Subsidiory of NIIMASh was founded in No-
venmber I#56 wiith the prospeet of its evontual develoynent

#
o&v& mwmvef wf 2paclf
n

b



inte an indenen

R dtantiftliae yYeuraroh
liziuwp $0 wolding, For the Livst four va
the Enstitute was. gusmrierad inm the Hai in o fFslvitechnis
gtitute Building and made uss of ite Tding depsripant Lo«
cilidien. In 1240 the Institute res rava! s pew Miidiar of
dts . own. in pless for the futuve, the stituis is snvizion~
e¢f a8 heving four boagie bLulldingg and a,mumb@? of auxiliary
fmoeilitien, ‘ ' ' .
&g of January L858 the ¥eidiny Subsidliary enployed o
‘ataf? of 183 mewbersx. OF this tumbsy, 22 wers enginsers, 16
ware t@éhmimiaﬁﬁ, and the rest wers workers, many ef whom.
hed eempleted thely secondery edueatioen.
S - The organliszaticonald gtyneturs of the Weldieg Zubsidiary
i s4il) in 2z sitate of fluw. i1t ceonsigte of thres technos
Ivgicald laboratories {ehielded nre welding, braming, and
wisptrieal gas weiding)d, a demign bursan, and. expavimentdl
wsrkahop, as well ag of 2 number of aumxiliary and sdwinistra-

instituts R TCR A R
arg of ite avis

‘3*3 £>‘

*tve officaen, o . -
. Pegpglite the laek of a sulf 1&5&*% experinental bage,
he Subsidiary esllientive hae mavared ¢ cumnlets a number

€
of seriour rozeareh projents, _
- 2 Ome of the mowt urgent tesks fased by the iﬁati%mta
consists in masptering the mr@%@u%#y koowa mothode of welde
ing, uming thece fechnigques for workisg out eoidigz processe
ag for specsific itens, and ip proevidiang techoiosd asesintanve
e fasdowvisn. Sevicus sttention iz Belng devated 1o the de-
glpn and consiructien of varicus woldisng apparstus.

The ¥etale Institutes of the ¥R Acaduny of Seiencss
dparates & welding buresw, shieh as of the stsydt of 1860
aongintead of about 20 gﬁm.. menbare., The sétruoture of this
buress has not yet " beewn fully dstarminsed, and ehasgor in
avcordancs with the toples ts he worked out, lu 1800, for
expmple, the buresy csunzisted of grouns working in the fole
Towing areas braging, shiel weldling, allerved steel
welding, and speolzl alloy welding,

) The zin of this buresn ig to oo thesrestiesl yvesearsh
on the welding and bragiug of wwriﬁmm metalie, Attention will
nainly b é‘ﬁﬁﬂﬂﬁr&ﬁ&@ on the meitiog provesses and heat 4

ffusion for vavious meinis, azr @ii 2% on the problismas of
walding metallurgy.
‘ &b the present Eime the iIn vits's welding bursen
. Bas at ity disposal = fuily &ﬁ@%ﬁm%@ ﬁ%y&rzdanﬁmi Base snd
iz housad in s geod buillding, :
The Haterials Subszidisry of NIYHABR 1o a completoly
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i,

“phe g ame eennenitisn sk ﬁa&iw% @l i ,
KRE-04, GORI~3%, wie. The stiiientisn of inporied elsetrodes
rie 30 mited H0 spesialepncpops Wﬁ?k, guskh om the wealdiang of |
‘heat-treated und etzxinless stseis, Yoided joints have & neat
&m@gaﬁamam and ore of & guality zufficient fo satisfy all
raqaﬁwﬁmuxtﬁa
Lt Lipetrade-produeding Fanln sries hove peen set vp in th@
walor ladusiyrial sTH0&, Ihave < aunetitute oithsr the old
@%wﬁgr@Jﬁ workerhone unitied fmto mingie unite, or whal were
gormeriy seail medhenlical plante nswe veturbishad for elase
trede produetien. Thely ranufssivriag Panilities sre equip-
‘ped with ﬁiﬁwfawhimn@d apperstug, and protvetion Iz conscgmane
fﬁxy rathar Lew., The lsrgest of thess ave tha Fuetan-ebhliang
Eieotrode Factory, and the Suanghal "Pinehsh®™ and Boilding
E'miﬂiry fautories, In addition t¢ thess produders, there
avre & nesher of maisr maxehinery-consiroetion enterprions
‘whiah sporate ghops eguippad with wodera spparatas produsing
elestrodes not anily for thaly own pende, but Zor other fae~
tortes an well., Meong these are $he Harbls | Beller Worke
ang the Dalren Sresp-Sngine Faoctery. . o
» Mpkoratic fiux wslding is the nost widesprosd wathead

@f mechanized wolding in Chisa. ghipbuliders wers the Livet
%0 ewpgloy this tesbnigue, and for this renson gr%&tvae DI
ﬁ#?tfﬁﬁ of fivs weldimg is pedforned by this p*m* etlar in-
austry., &t the majer ashipbuilding fnotorien, ail huil plat=
iﬁyy with the exseption of seetionsl asgend Bly, Ix Wy this

sl (Fig, ). [Het reproduned hare; santions feilow texmt ]

‘ BExtensive use of this methed ig 2lss kade Ix Boilere
making, Medium-precsurs boiler tanke sre welded in this way
axalumively., In the building «f highopressure boilera, autos
metic flux welding ig enployed boeth in &ﬁﬂ'@ﬂ“@ rustion ef
awpp@rﬁ bezms used in weiler ipstolliation amsawdly q?igure 3),
aaﬁ 1w thes naking of besder uhaﬂb@?ﬁ (Fipurs- 33. Phe bollew
avur Bettoms ary aleo 3@%aﬁﬂ;ﬂy:m&uﬁh of antomatie £iur wpi-
ghng . (Figure 2), altheugh thsaiv sweer plates, sm will be
ghown below, ars welded by the sleg-shislded slgstrie e
nethed, . -

Latomatle f£iux weldiung I8 alse Wﬁﬁwty ugad in the
coenstroetion f rm$£%@v cigterns (Figure 8) and other Ravrga-
sapaniity wetallic vasesls (Pigurs 6},

R & iarge saoust of autewetlis fiux walding i dena in
 the genstructiss ef varieus types of exanwe and orane~guppodi
girders, aupportivg boawvs, sed othey stenntursl matorials
(Figure 7). ’




Eutowmatlo iux wwtﬁimg is alss fiading appliantinng
in otker areas of industry im fthe CPH, aliheugh {6 2 lessor
degres, The methsd 12 bedug euploved ot the Uhlapng.ohlun Aute i
Works for jeinipg the wisael rim to the bhub, Thisg opesration

e parform»@ glrectly on the conveyoer linz, Stesm-locenctive :
‘bolierz are likewlse flux-welded, Apether applleation for ;

thisg tse hn:que is im ths covatrustien of large pover-trange
foruer framee., The An-shen Hed tellinrgical Grouy of Enterprie
o {(Kombinat? ragtores worn rolling-mill rolls by automatic
flew walding, The waoderisl wsed is stas) 60 wire spplied un~
der a esreunic filux, ‘

Swmi-zotesatic fluz welding 18 2)#o ooming into use .
ip Chinese industry, although somavhat rore sE&wly than tha .

%
automatic method. It is meinly employed iv s
ure &), Recently, seni-automatie fiuxm W“ﬁﬁiﬂg hag bmv b?ought
inte ume in the marmafzoture of resoticsn~solunn esver.plates
for chemicsl plants. Thess are in turn counectesd %o one ano~
ther by peane 0f automatin fiux weldian, The colunn bottoms
are wgided on in o slwmilor menmer, {(Figure £), :
1 Une of the raasons for the alow introduction of somi-
'mn%mwatﬁa Tiax welding imte Chinsgs lodustry is the inherent
< .
o

aid by ef guiding the elactreode along the reuuired sean.
‘ﬁren F 2 this reason, studiss have recently bepun ia the

CPR an the peesiblbility of raplacing acni-automatic flux
iwml@img with memi~antonstiv welding in & énrbon dioxide shiel-
aing atuwosyg Rewul ‘

N i3 te enmergipg Ifrom these studiee hove
aivendy seyved as the basgie for the deeigilion fa snploy the
datter nethoad in ﬂhip&uii&ﬁngq initial at mpits heve Indi-
catad, howaver, that ths utillization of cleatrissl g8 woalde
ing in the shiphbuildins ia:mvury ig fraupght wlth serious
difficulties whose elicipetion wili regulre further investi-~
gation of the method, The preblen 2ies in the fact that mir
gustes along the wave, whers moest &f fhe i lg dane, blow
eff the gas ahisld; bhis bas tha eldfect of producing vapor
prekets 4n the seams.

The total volume ©f auvtomwstic and gemi-gutomatic Tlux

*

[

gﬁ'

wslding work in the *rémyﬁriWS ef ths CFR ie stiil satber ‘
smalli, CGuly in igolated shipbuilding and boiler works does

it sttaln a level eof éﬁmJ ¥o. The cause of this lagy regides
in the gshortage of welding ecsulprant and seaterisis in the
Repubiia.

Most of the Fluzes used azrs producen by the eslisctrode
manntastarers. Some ef the major ectorpriser, the Havbia
Boiler Works and tho Dawe? Snipyard for example, turn out




poet only thelr 23 B {
eial Tagilities hawe bosn set up for
g8 yot ue cesnitrallized
ez in the OPFR,

The wost widely uszed electrode wives belng used in
the CFR st the presant time are the siandard carbide {Gv-08)
snd nangancus (Sv-08¢, Sv-l042) wires. Heet of the iluﬁ M=

ag well: apee
vhig purpese, Theys 1S
stion of elavtrods wire oy Tiug-

*.
¢ 93 AT #5 e o) P I
Bl AN-348L, U8Ta-44G, and AR«E fyvpe,

& #f LB5E, the applicatis
aTe w&lﬁimg v §E

wf & . v hapoh U9 B rapldiy in
Chinesa indagire. Prier to that time, the mnkﬂ wsrnisrnorige’ €o
vee thie wmethesd waz the Harbis foilsy ¥srhke, shaere it was
eupioyed for weldipy the lonpiiudinal seawe of thickewslled
woiler drusm cover plates (FPlgure 103, By the siart of 1860

zagwﬁﬁﬁatd wvalding was alresady héing performed in 45, RBbst

of the werk by this methoed is dons with the ald ol plate el
éntwmd%m ae in the agse gf ma@ gonstrucilion of osat and woel-

o

dud roliing-mill bads of wawvieus types {(Flgure 117,

Hlaywzhieldsd are walding with plate elestrodas wal
ussd ia welding ihe frame bars of the Y6306 rellimg mill,
i oshiphuwildiy tnds mathod iz ewmpleved fn welding the steus
awud sterns of 'hipz under congtrustion

Pintowsiaeotrsde slag-shleided are wolding in the CPR
ig an widely swpleoved that it 49 wged noet only for etraight.
goansg, but for ringe-shaped weldments as well, The latter

nf welding with plate sleotra fnr SBEMpLE, DEY-

o Joinding two cazmtings srning the fun-
o blast fursaze loading Plaﬁ% alasetrodes
almo uwend for welding the yinge-ashaped agamy on the
af a L3000-kilewslt hyvdrawli édfb&%?:
A mumber of Tactorien have muwaﬁrﬁa slag=ghielded
are welding by means of ssveral ?ﬂb rode wirga e -mitid~
maters in diawme g weraed in the consitruction
of a hydraulic X, ; te (head,
traverses, ooiunng bastesg, 9 'ﬂaxxzfﬁ,
ave now mads of welded rwllad gtock, while the one-pliece
forgsd eolunne, sylinderg, and yrﬁﬁmure tenks sre w@ptam@d
by weided castings. i 1ded ara weldinze of
gitvraight and riﬂfwﬂh was mastared for thils purpose
fFigures 128 and 143, %aximum, hicknesy of welded netal WAS
A0 nillivwetors fTor stralpght seams and 300 willineters fo
ring~shaped gesms, ﬁﬁr&ight‘ﬂ%$i “in 800emilidmeter mefal
ware performed by meansg of twa 3F2y anszenbliew placed mppam
aite opne andther, Pregs hesnd mnd traverge ovousplieses, ag

a

ﬂx

Lepmaiilel




nents wLre wolded by the

well am othaer ¥ g
selally wawgtersd foy thisg purs

3
meuth wliding ood
pele ge,

. Halti~eluglirode wire slag-shielided ay
also employed in the comstruction ol o 72500
122 turbkiase shaft {(Figure 15} and hydves tric generatoyr
dimes, The mouth welding rod meitbed was mastered for walds-
ing on the stsitor blades in the ebove-mupitlioned hydravlie
turvine, Thiz technigue is alss being used in atisching the
blades to the drive wkenl of fhe fturbins, Another use of the
muléti-cleotrode wire slag-shielded ave welding methed 1s in
the construetion of welasdwcasting heads for a 1200-tom
hydvaunlic press; wives used for this purpose are 23,0 willie
meters In diamster, :
Many faotories inm the CPR use glag-shislded are vueld-

x.lding was
mil@ﬁﬂti Lydrati=

.3 c’
Sk
@
Tk
s
_,a

ing in maintessnce work. Ii has bean suployed, for exsuple,
in wapuirving the ghatiered plaisn rved of & I~ton pile driver,
edueing the dismgptor of everly-large dvilled hple, welding

bhroken wedge
dqufects lﬁ ca

120G=ton hydraulle

ilding op Arﬁlliﬂgmmill
! RRAE-: iy ; s Eikiliing
i oraeks gad nicks 1o esl Poil g=will bedz, ate,

Mueh valunble ﬁxgﬂ??enr@ vaE ftncd in repsiving daw-
gged hozater headg in uwrhoers, YThe alogeahiel~
.rzé aye beshni rvation of hester hends
made of puste aificld steel) with the
il of sr@iﬁ&r iie pteel elsctroden.

Gf She aiue? W i -

cations in Chinese industry,
%

e
[

centiy Tinding appli-
whien fricetion esnd

i

A
bX
=

presgure welding. The latisr is alresdy belinpg widely uveed

in boller making, mitoncobile ' slentvonics, rail-~
way constyustion, ap;&ratua B 3 @wdll ay ia ths
making of weasurisve and cutt! (@, AT t?pim i
Beiler Werks, all tubimg in the rizce avreas ave f

wuided Ly the pressure methad Frietion w&laing
hap beon nsztered by indusmiry extent; 1t iz eme~
ployed ooly at some of the instrumentsl factoriss in the
manufacture of cowbisation drills,
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The production of welding sguipment im the CPR woe
luitiated baek fn 1683, at which fime three Shanghai work~



whaope were unifed %o arecita the

equipnent fretory. It dns not watil 1885, Y20 thad the «
fastory begarn o produsne weldlug sppearaius ezxelusively. |

i The Shanghal slesirical welding eguipnent faciowry is

the opde enterpriee in ths GPR speciulizing solely in the ;
imanufua&ur@ of weliding egquipment, Iu erder to sutisfy the :
ever=growing demand for thisg gguipment, the factory bas been
obliged tu sonvtantly exiend ite produotive bave, The selec-

tion of eyuipmant puvt out by the factory is pige inoreasing

Erom yoar So yesr, By 19587 it wes nanvfaaturiag 47 fypen of
welding mashines, inceloding presasure welidsrs, walding gene-
ratore and travaforners, as wall e cutomatie and ponlegnton
matie Fiexn wslding appalatusn,

Bost of the eguipment sow belug sanufactured at the
Hhanghsed factory is being Huilt according te designs receiv-
ad from the Soviet Ualen {(TH-I7m, A-2T7Lyr, AB5«L000-3, P8h-§,
el al,l. : .

" Other entevpriess in the COPR sigs predece weldlaeg
sguipnendt, Bot enly on ﬁxaingka«ﬁrde basia, These orders
are usually isgued to Pacstoriss when it boocomes imporative
%o spoed~up the intreduction of some pariicular method of
walding . $usoch wes the eapes, for exeunple, in 1582 when thare
wn® an acnte need to ziguaint fpdustry w4th slag-shielded
are waldaing., There are alss sone factories gradvolng walde
ing mgulpment e a regular basis, manval welding trensform-
orE in A0t enzes, ’
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There was wo specislized training of woeldere in the
CPE pricy to L1853, Englincering and tochnical workers in this
fleld were former gpesiaslizte $n machivnery cosmgirustion and
‘gther veestions, At the pressnt time there are wolding de=
partmnenta ail aine lastitutes..¥he firelt elase of walding @m&
gingers gradusited Fron the Harbdn  Polytheohuolis Institute
dAn 3R8E. The other institutes will graduste their first
clasgen in 1980 and iater.

The trainisg of shillse walders of mediuwm feohoical
gqualification Ree besn Isitliated aft sevaral techunical scheols.
: Practieal experiencs oceupies an important place in
the tochnical scheel training programg for wsiders, RBaoh
eduecational ingtliiuntion uses student lLahvr for some type of
induatrial produstion work, Thus, the welding depariment of
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