
1? Dr-*5-3Hi>,Or- W (.n 

EILE i M   0      / / 

WELDING THEORY AHB PRACTICE Iß THE 

PEOPLE»S REPUBLIC Of CHIMA 

By Tu. H. Gotal8skiy 

fcl L i.^...J L v_... L L t_ U,     V v ti L- t£ \ii      Sii 

'?••! If 
Iri-, P 

20000724 159 

menf with tbr Join» Cenwiltr«« ©H Cer; !(^>P<SS-»KV CHi.~o »# the Amarie-art Council 
of L*fflfn»(} Sestatfes one! #<«. So«?o! SWestes ^»auä/ch Council, Th« «intent» 
»f ,**''S nsatari«! >?i no wqy «ftosoil »h* ssaliaSaa, »in»», at ««Hud«* «f *h# 
U.S, G«v«mK>«nt of f^-.u a&«? par?isr$ )c iW« offen £»«««*„ Queries jsgs'fSIng 
Part's d gratis« !n thii <wr«og«ncK5 ehcySs bo »Wfsissi';4 to Ifcs -xtcjieJ SeSm'.fe* 
??«8«j-woh Cownsti, 230 Pi»k Ävsr.us,. JMsw YoA 17, M»w Veffc. 

•PTICQUäIOT^^ 

u. s0 JOINT mLiG&nom 'Esmmm mxis& ■ 
163* crnmmmi AYS., », tr< 

Reproduced From 
Best Available Copy 

^ISEIOfOÜ 2i4 D. 



FOREWORD 

This publication was prepared under contract 

by the UNITED STATES JOINT PUBLICATIONS RE- 

SEARCH SERVICE, a federal government organi- 

zation established to service the translation 

and research needs of the various government 

departments. 

t 



SUBSCRIBING RSPOSITORÄ^ £Jlg 

* .-University of Arizona 
Tucson, Arizona 

University of British C&Lumbia 
Vancouver 8, Canada 

State Paper Room ■'' 
British1 Museum  ■ -'"-' 
London, W.C. 1, England 

Center for Chinese Studies 
University of California 
Berkeley k,  California 

University of California 
|   /-Berkeley 1*, California 

'Government Publications Room 
University of California 
Los Angeles 2'+, California 

University of Chicago Library 
Chicago 37, Illinois 

Librarian, East Asiatic Library 
Columbia University 
New York 27, New York 

,.- Wason Collection 
Cornell University Library 
Ithaca, New York 

Council on Foreign Relations 
58 East 68th Street 
New Y«rk 21, New York 

Suke University Library 
Durham, North Carolina 

The Fletcher School of 
Law and. Diplomacy 

Tufts University 
;,   Ifedford, Massachusetts 

,  Harvard College Library 
Cambridge 38, Massachusetts 

Center for East Asian Studies 
Harvard University 
l6 Dunster Street 
Cambridge 38, Massachusetts 

Harvard-Yenching Institute 
Cambridge 38, Massachusetts 

University of Hawaii. 
Honolulu. l4, Hawaii 

The Hoover Institution 
Stanford, California 

University of Illinois Library 
Urbana, Illinois 

Indiana University Library 
Bloomington, Indiana 

State University of Iowa Library 
Iowa City, Iowa 

Director, East Asian Institute 
Columbia University 
1^33 West 117th Street 
New York 27, N. Y. 

University »f San Francisco 
San Francisco 17, California 

Librarian, School of Oriental and 
African Studies 
University of London 
London, W.C. 1, England 

Institute for Asian Studies 
Marquette University 
Milwaukee 3, Wisconsin 

University »f Michigan Library 
Ann Arbor, Michigan 

Michigan State University Library 
East Lansing, Michigan 



Continued 

University of Minnesota Library 
Minneapolis lk,  Minnesota 

Ohio State University Libraries 
I858 Neil Avenue 
Columbus 10, Ohio 

University of Oregon Library 
Eugene, ©regon 

Pennsylvania Military College 
Chester, Pennsylvania 

University of Pittsburgh Library 
Pittsburgh 13, Penna. 

Princeton University Library 
Princeton, New Jersey 

Purdue University Libraries 
Lafayette, Indiana 

Seton Hall University 
University College 
South Orange, New Jersey 

University of Southern Calif, 
Library 
Los Angeles 7, California 

University of Texas Library 
Austin 12, Texas 

Alderman Library 
University of Virginia 
Charlottesville, Virginia 

Far Eastern Library 
University of Washington 
Seattle 5, Washington 

Yale University Library 
New Haven, Connecticut 

University of Rochester 
Rochester 20, New York 

Institute of Asian Studies 
St. John's University Graduate School 

McKissick Memorial Library 
University of South Carolina 
Columbia 1, South Carolina 

Asia Library 
University of Michigan 
Ann Arbor, Michigan 

Research Institute, 
Sino-Soviet Bloc 
P.O. Box 3521 
Washington 7> D- C. 



WILD I HO TKJSOHY'-   AMD  PRACTICE   IN  TBS 
PEOPLE'S   REPUBLIC   OF   CHINA 

TFollO'wissg Is  thft  translation  of  e.ft  article' 
by  ¥u»M.   Qfttal.'skiy  ©»titled  "T&s  Present 
State of■Weldiag Seism«©., and Teclmology  in 
the Chines©  Peoples  Kepublie"  in MLl£S-ilM" 
.S.^-£SifeiJäi»JlE.ii,£lL%. £Automatic   Welding') %   Ho  10 „ 
Ki«v,   October   2.960,-   pages   82-03..»] 

Ä' t'«o«y-3ar ton.?  of  sea^iee  it*  the  Chinssa  People's 
Republic  afforded   the  author  «*£  the   preasmt  aril «si«  a  detail- 
ed  familiarity  with  the  present   l«v®3.   of  w^idiag  tfcooar-y  and 
practice  ia  that   country»   It  is  as»t?ert33el©es   «atirftly  con- 
c©ivabl«i  tfcat, th«   «possiticsn   givfeK  here  öf   efrt'sral   aspects 
ef  the amtt«y   will   already  h%v& foe®«   oittdat©?!»   The? national 
©eonoaay  of   the  CPIi   (Chinese  g&ople's   Republic)   is   r&pi&ly 
growing &»d   expanding*   Fer   ttsis   reascrn   it   ia  quite .possible 
that  cha.Ksg®«?   ia  the   wtsidiag  field iaas.y  faav«?  ocour-yod   durlag 
tit®  writing1  of  this   article   which  a.y©  not   h«re  acc@uxsted  for« 

By   fch©  end  of  1S-S0   there  were   14  soientifiü  research 
erganisatioas   in  the  CPS  o©rid*iötitig studies   ijn  the   'welding 
field.«   Of   this   xmssbsr,   the    Harbin      Subsidiary   (filial.)   of 
iii© JS^ehiae^y-Cöastructioa  Seientifiß  Kaaearcis   Institut® 
under  th<&  1st  CPE Maöhins^Buildisg  Minis-try  specialises 
wholly   ia  tfeis  area,   Tiie  rest  are   ^eneral-sspß'Cialty   iasti™ 
tutes   where»  walding research' is   being  conducted  by   indivi- 
dual   study  teams.-. 

Scientific'research on welding in the CPE ia also be~ 
ing.carried öa at nisi« institutions of higher learning which 
have  j3p«ei&liBfedf  departments*   irs   this  field »'■ Significant  work 



©E.  welding   is   also   bei?-','*  pe-r-rcrrs^d   in   a  mmb.r;r   of   factnrv 
1 s; b 0 T & t c ;■? 1 «-• s » 

Tli©  «vtsAjCi  weabershlp  1RV»1  as  well  as   the   «jvaniity 
asad  quality  ©f   «-qrtijxmtmi  o$  hand   at  a  &o»bor  of ,scientific 
research  institutions  is  such  tfeat  they are already  able  tö 
conduct  research   o»   v/olding at   a i»©0#rrn  level.   Sow©  insti- 
tutions „   or*  tho oth&r  b.and,   have  small  w&lding  toaaa   (OOB~ 
listing off  8**15  parsons)   with  an >xtr«as©ly meager  basis  for 
■experimentation,, 

The MaoMaery-Cüßstrnetion  Scientific   Research  Insti- 
tut©   (NXIM&Sh  —»  Nawchnw~Is**lodovat*l*8kiy  Institut Mashino- 
gtroysmiya)  usider  the  1st  Ministry of l3&chJ»e—Ba.tiding,   Io~ 
«sated at  Pesiping,   is  one  of  the major  research   institutions 
ijs- the  CPE.   Tho   Institute  operates   as  «»perimental   factory 
and  four  subsidiary  institutions  (filial?):   the Sbangbfu 
llaterial«  Subsidiary»   the Shenyang      Casting Subsidiary,   the 

'Wuhan  \tl®&t   Treataont   Subsidiary,,   a»d  the   Harbin      Elding 
Subsidiary,   In  addition»   NIIBASh bas.  a taassbinery  construc- 
tion   ifösftitttte   vffaicli   tralas   ptfrsoxu-sel   for   HLU'lASh   itself, 

Even .apart   from  its  subsidiary  organisations,-  HXJMA&h 
iß  cene«fraod  with aje  extensive  cowflox of jn&ehinery^coiastruc*- 

:tion  problems.   Bs&apite   the  fact  that   its   subsidiaries   d-*>a,l 
«1th  ©iiaiiar   »pesialiaed Matters,,   NllfcJ&S'h  beadquartors  also 
'op-®ratss  casting,   h*sat  troatasmt s   arsd  welding  aopariaojsts. 

Welding problems   at  NIIHÄ,Sh  are  the  province  of  a 
special buroaa  usiöer  ths Ther'^ai   Metals   Processing  division* 
'The Bureau  osmuiata  of  46  isobar©,»   Bv   1©60,,   the  organisation- 
al   eirtiotur®  of  the   Welding  Bureau  bad  fcecoas  stabilized; 
it   consisted  ©f  four  specialis«d  t&m\$   coBesrsad  xtifh.  auto- 
matic  a net   ee'S*5"»aut«sEatic   fXus welding  in  a  e&-rbouie~a.cid   . 
gas atsjospb^ve,   shioXöüö  «rev Celoct rö~sl.ag>  ws-.lö'iügs   bracing». 
and  «{iaipjBftnt   d»grig»,   A" laboratory  ©quipped  with  everything 

■n«ci&s«B.ary  for   th-a  jparf öriaaaee  &£   experiments- on  all of  the 
»or©  widely «known  typss  of   welding  has  beam  placed  at  the   « 
disposal  of   the- "Steldiag  Bureau, 

The   Bureau *jg  plans-  for  the  coming  yoars   include  the 
development   of  specif!«  welding;  techniques   for  various   pro- 
ducts  of  tho  Eiashino-buildüng  industry  &n  accordance  with 
aanufftoturers*   a»««Ss.   In  &&3©   the  Bureau  was   coaduotißg  re~ 
soarcfc  OB.  1.3  topicsj. t«n  of   fcbos«  projects   wsre  eosipl©t«d 
In  that  **as>©  yoarv   eoise  of   wfcioh   fonnd   iiMtediato  application 
in   iiioustry» 

The   Wfcltling Subsidiary   of   KXIMASh  was   founded,   ia  No- 
v©»b©r  X»56   with  tho   prospect  of   its  ev»stual   development 



ist©  &n  iBösjsfimteäit  S'.Meötifie  riisä^areli   Institut©  sgKS'Cia*« 
: Using: is.  «se&disg»   Fess-'tb.*  first  fcniy  ysaye  of   it®   eaülsteace 
' t?i©  Isstitnte  T?asj ■ qt»&rfcoiT»«!l AB the    H.a:rbi»   ■ FalytfRCbßic  Is»* 
. stitut« Building- and sade uss«  of  its  welding oe-parlcieni  f&»< 
eiiltt^s®'»   la 108Ö  the  Xaetii-ut© r®ealir@t?  a »®w buildissg; ö'f 
.its. 0fjs„   1» plaßiS  för th«  f«tures   i.h&   2n@tit.utia  i.«  ©ni?ißslsm-* 

B<& as  h&viag four  ba®ic ' bis. O. dings  aad  a. auafeer of  auxiliary 
■ 2aeilittÄ®s» 

J*  ef  Jasitsary  ISSS  the   W®J.?3.ißg' Sufoeid.la.yy employed  a 
'#t»*fcff  of   1.02 assäfc©r&t   Ö.f   tills  uusab^jr»   22?,. wrs  «aginöÄrs,   10 
WSJ*« tSGhnietsms,  aarl. th®  rest  w«y*  werfeers,.  resmy  of  wfeos».^ 
liad eetaplet®d  t:heir s@cössds.r,y «duöatieja» 

■ '      .  Th©  öi'gasi&s.itönal   structur® of   the*   Waldiug Subsidiary 
is  still  in a. srt&i« »f   fltt-ss«   it   citm&ißt:» -of  t&Jre®  techBO» 
logical  laboratories •<shielded as*«■ welding„   ter&sjäag,   and 

■«■l®fjtrl©al  gas  weldiag),  a, d&Rign bursau,   suad. ©acp^rlßsateüL 
wb>&»hop»  as  «©2.1  as ©f  A. mmb«? «f axussiXiary  aa<2  stdtBinistrau« 
t'lve offices3 t      .      *•     ' 

Despit«  tS'icj ia.©& ©f  a» «sufficient  expe^lKental  bag®, 
the  Subsidiary eeiletstive has  K&ssagscl i© easplcsifs a aumh©* 
.sf "0'e:rifi>«s  rss&ar&fe jsr&jt&etis, 

• : Os®  ©f  the «sö»t  uxg&nt   t&slm fae«d fey  the   S-Kstitate 
consists  Isi 3Kaist«yiag th® pr«s.»®istly kiaovrat «sthoda  e,f  ttr«Xd- 
.iißg%  ttsslng th«*se  t«efeiiiq.u©E  for  ssyMsig out  ®®Xdi»g j»r*>o©eg'- 
»ss  fox-  specific  it«'M*   and   ia  prsvidAag  tööhnicsJt  a.® sis tame» 
to  £ asstevii&e,   Serious   stt«ntio».  is  b»iö$ ö.©T«i«sä   to  the  de-n 

sigtt a.ad ©on a* traction of  various  welding- apptcS'i^tiis t 
Th« Itet&Xsi  Institut® of  tfe® CFE »eademy ©£ Sciences 

öjj«i?at«»  & «'©Idiftg btjrssi?, s   «Moft  ©>s  ©f  the  sfsuri  ©f  SSOÖ 
coast ist©<3 ef  aite-smt   30  stsi'f R&absrs „   T!x© struottire of  this 
bureau  has  »ot   y®t "h*s«m fully ^«fetex'^Issdj..   ami  ch«*gog   ia 
a«e«isrda4ace  with ifa® topics- to  ha  ®ork©<f out,   la XöföS,  *»r 
«saaaapl»,   th<& tHtr©äx'W  «seaslsted  of groups  working i» the f»l- 
'icmlÄg a;r««s   Jsr^jsiog',.   »ii±«id®d  as»a  weläiag,   alloyed  »t««>l 
««Idiagji  and m%^Qi.B..l  alloy vs-felding» 

'A® feia oä  this  fotir©e,^   is  to  dö th«or»ti«el  jresearc!» 
oa th®  »©Iditsg- aad feya®i»jj ©f ■?&.*!»«i» m^tmlme  Attention «ill 
»aiisly fe® oosö*»ßtrat©d os the jasltisg giroe«8»-«a aad, h«a.t 
diffu»i«s  fer  various *a-®ta.\@j   aus-  w®3. J.   as on'  the  gyobi^sas  of 

M  the present  «Im® thm  Xsstitut®*®  weidinag b«r&»j 
has  at   its  disposal  SK. f-ully ».deqwata «xpeyijaontfti. S?as® and 
is  housed IK a f©»d building', 

Th«  HateriaO.»  Subsgidisry  el   HISMÄfc  i®  a; eöaspl©t«»ly 
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jftodo^n ;3iest: rrissai'ch   Institut ion,    It   Is.'   aorscex^od   u>l th 
the  dföv»?:t?y^eRt  osf  n©>- ao!i -si&ry   cj>n«ts-iietiO"   n^taln   and  'Mate- 
rials,   as   vr«si.ll   as   "KfAth  ±l\&   investigate C'S;   o:?   bath   th<?ir   tech.™ 
nologioal   and   practical   properties«   Welding   probJ.ejKis   are 
handled  by   a  special   g-^cuip   V»M. t.bir.  ih«   technological   seotion, 
This   teaüs   is   still   a   srnall   o.us   tvnd   ia   obliged   to   voi-Ic   w3th 
rather  humble   fizpc-riTaerital   f r.ci .liti e.s . 

The task  of >"ie   gr the  testing  of.  oate* 
rials   deuelope-d   by   t'.-.e   "uhsläiary   for   their   ve-Idtng   p:eciyi®r-> 
ties?«   A   significant   portion   of   the   group's   work   h«?   to   do 
with   workiag  ot-i  tsetheds   of   welding   difficult  stat©rials 
( c a s* t   i r o n ,   ®1 c f ) , 

All ihn  orrranisationst;   car; 
field   of   v;eldir«K   organize   their   w&rh   in   si?oh- ssasnftj?   ox?   to 
satisfy   all   the   various   basic   Jifeds   of   industry.   For   this* 
reason   the  majority   of   study   projects   are   tersinatsd, as   a 
rii-l&f   ■UJKWS   the>  xKty-säxiQtlon  of   their   results   iuio   industry, 

.e  reasiircli   ^ork,   it  may 
b®   said   tl it   tahas   is  eJRß-st 01 is   knoT;ii   typos   ol 
welding«   The   the».'* tic   work plane   list  various   probXcKta   of 
nsam*a!   W8lcii»gt   aultHi&tie   and   seivii-au^oa.-itic   flvu?  velhlag-, 
we 1 ü :i n g   ia   &   shield   gas   (heltuBs,   er;;o;;,   carbon   cMoKicle,   and 
watss*   vapor)   ataospbert;   eh ialclecl   arc   (ßlectro-Klaß)   and 
p,r®s<5r,rft wßlt31ri.fr,   friction   anil  ultrasonic-   valutas;,   resistance 
v^ldisg',   as   W€jll. hs   chit T&Tont   typea   of   ferasiisir,   inoluchi.ng 
the  vibi'C--s.'/'<;   Esfhod,   th«   vc-svits   of   ru'Ch   of   this   work'   have 
already   been  ni&fst-aveo   hy  Ch:U\e:-«'   volc'.a.vs   and.  are   pyese^tly 

subject   ot   routl ^ t7 es? T.-:ore are, fcoii'«vsT, various 
problems which ars beany, stuli^'-J for the firot tiso in tho 
CPU» and are thomf ore: the? subject oh prolimaary laboratory 
invest igati one;. 

U^^SLi..,MSlSi±liE,,J^J:I^&^S'JtX 

As   the   basic  snethoci   of   3->Ia:iny  netais   ia  various 
types   o:£   ©onsiruutlon   and   naffifHCture,   we. loin;;   is   wosd   <&x«" 
t0z!.siv©ly   In  China's   industry,   lh\vßti ng   is   nov   very   raraly 
«siplstyed.   Such   n   v?ii\e   use   of   v,"Cl.chlngf   however,   has   come   about 
£ a I r-1 y   r ft c e n t .1 y .   T hu s , tiVS tority   of   Industries   in   tho 
CPKj   the   greater  part   o£   the   wsldiiis;  workload   Ss   stiil   per- 
form e<-.? ■ wa.Rua.l 1 y „ 

Manual   welching-   in   the  CVTl   is   or.   a  raoriera   level   of   de- 
v @ 1 o p m ® a t,   A11   wo r k   i s   ü o n c-   w 51 h   s t ?, r. •! a r ö • • q'.;.?,. 1 i t y   e 1 e o t roüe s . 
Most   of   these   are  m&nnf.acturod   hy   local    factories:   and   are   of 



isfcS£!-©4,   ÜÖBI-13»  *te„   Th» atiliKatioa  »f  iwpferiad *l*etrod»» 
ji». i-imst*d *o ftp««.i&i.-»u?i>ö»* work,   such RA th* »a?:* lag? oi    ."  ■ 
!h0a*-1;y»Ät*« and  atfcinl*»»  »taal*.   lfold*d joint*  ha** & n«a* 
•®l»P«ääsraae® an* oar* of  ».--quality  «««ioient to e&ti^fy *11 
I r e«i'a i if a* e » t ©« 
i   '- &3,©ety»rte-pit"e«l«oi!ag f&'eteiri«»©- have been s©t tsp  iß th« 
i»0:J©i«  iaau^st-ei&l &-r*üa.$»   Tlses'fe;constitute  ©iih&r  th<&  ©Id^ 
<®l«efyad# wijp?*fifeops  umif i®ö Imt*»- singi« «»ate,- or «feat -were. 
:;Cö*M«rly «»all  »»obstnJLebl  pits.»*« now r**ti*b±«k*d for eleo* 
;t»od« praduetSfift«   *h«i* aa&»tt**«tttriag: faoilitl*«'  &*• #Wip- 
;g«d with otd-fftsshioBfuf apparatne».  st»* jnfc»dw.*ti«n, is  eoasettafctt* 
;tly »*.th«r 1ä»F.  Sfc« l**g*«rt ©t tb@s« «rt tto«. Ma»tan-»efeia.ag 
:X£«etro<Se factory,■e»d tfc« S1»*afth*i   **I»iae&«»" a»d  Building. 
M£ni»try  factor!*e«   Xa Addition to th«»;«_ producers».  th«r« 

«bleb «p«y&.t« «hep.« «q:alpp«d with ««dern-a»sra*a*aa  »roduoinsf 
.«loetrodtttt snot oaly for  th*l* «wa n««d»(   lwt* fe* .oth»? *•»- 
'terles  es  wall,  Ä&ang *b»*e a-*e tfc# I&rbls .    Boiler w»*k». • 

i©* »««sh«uiSsE«?<5 «*Idiiig is Cfcl&a.* SMpbtUlelsrr* .wsy© th« first 
:t» *3s:giloy this' t*«bw:iqu*, e.ad .£©» this rsa».»» gr$a*e#t- pr©- 
ipoapti»!» öf  sMuaa ^&3:dl»gr m p«nt@r>a.»«3 . by this  p®jäii±caX»x'  IK-*; 
«WtfyJ   «.  ito© ffla.J«sy -saMplniildiag  factori®8»-  all  hti.ll'plat« 
i»g„   «itfc the exempli«?:» of  se©tio»al assseafcly»   *& fey this. 
WtMsd  CFig«£}*j>?öt  rc^?öfce®S'Jtar«5   er^tiosss fellow fcaatj 

HÄt*ta*Sv0 ws® of  this »«tSi«*d  is  &!«» fcsa-cä®  is. bodies— 
»©feisgr»  M«dit2Ä-gj««eötty® to-ö!i«3f  t&a'fcs  ar* «act»?!  i& this  v?&y 
.«Ä©5.U(ariv®5..y»   I» t&© fe».±Sdisg of  &ig1s«-pr®iBSur« to&iJ.«^»»   auto?- 
aiatie  tlnx i?®Idiag:  I«  employ»* tooth  1»  the ■eoustrnxo'&ioa ©f  ■■ 

!*n»© le^ttosas  a*s» al,©&- js^stK». by .m©&«ft of «säfosatS© f 3is3ß awl-« 
- diag-CB-i^ös1'® 4>»  ^X.f.S»«'Ugr& ta®Is* e©¥stf pla-t®»': ■ ®M will  fe® 
laiiöwa.belö*»   ss-o wa&3.4.ed; fey th«  ®l0.-g'-s:-b.1.©ld©fl 0j:»etri»' e^c 

: JEistOffiatio tlxix '»©Idiu^r "äS  als®  w!d®ijr nse®d- in tho 
:c©a»t3nsetlö« of r&il^8i.y elst®y»s' CFigt'-«-'^  ®>  «JR*  otfe»^ larg®« 
ösi^&^ity Sßöt&Illo vsse#ls ■CS'.igre.r«  6>, 

» M- X&rg®  $m®\mt  of- autßssi©:ti«s «Ivtx «jfsldiag is   d^a®  in.. 
■ the e©»atru©tl»a ««' v&irlottB- ty^»«  of er&as asd  e»>a«®«-e;U|>pft*,t 
;glrslers»   g.app«rti»f teeasssä   &Ed ©th#r  sst3fw*t«yarl materials 
:CFigtsy©- 7>« ' .     ; 



Äütßsatia   flu:?   welding   is   also   tiding «pplicr-fcaons ' 
iß  at fee-r   areas   c*t"   .1m?,us try   in  the  CPE»   although  to   a los»or 
.d<&gr«8u   The lueth-dd  Is  fc©Sng ©3-ployoc?  at t.h© Ch'ana.-ch'uu Auto 
Works  for  joining the  y/hssal   ris»   to the  imb»   This  operation 
iß  performed!  «lireefly  OB  the  coav&yor  Una,   Steam-locomotive 
boilers  at» likewise £lus-w«ld«d.   Another application  for 
thi&  t*ch»ique   is   in  th©'coö&trueiioß  of  large  power-trans« 
forster  frame's,   fh»   An-sh&n    Metallurgical   Grottj*  of  Enterpri- 
ses   (Könsfelßat)   rsatoyuta   wase»   ro'l I i ng-™:B i i I   rolls  by  automatic 
fl©w  wssldiEg,   The  s&tesri&l. uefcd   is  si««l   60  wire  applied  an- 
des* a essr&taic  flux* 

S'svffii-automatic flux  w&ldiag  is  also  eosiing  into ue« 
i»  Chinese   industry,   aJ.tb.ough   soia^what  ror©  slowly  than  the 
automatic  method,   It   Is  »airily ©aplöyed   ic   shipbuilding   (ffig- 
UT0 8K   Kece».t!y,   semi-automatic  flux weld lag has  bsor* brought 
ißt®' us©  iß   t&o  mararfasttsr©  of  react ic?a-ooluaB cover ..plates 
for  chemical   plants,   Tbasa   are  in  iurts  eosmecte-o  to  ess  ano- 
ther  fey mean«   of  automatic   flux  weld lag.   The  eoluaa  bottoms 
are   wsid-ad  oa  is  a  »1rail or »ifesnfcr , (Fägure  £>„ 

Oä©  öf ths  Masons jfer  the   glow  Introduction   at  s*nai" 
automatic  flaas welding  J.ate  CIsinesß  industry  is   t&e  inherent 
difficulty t»f   guidiwp  the  ol&ctrecM  along  the   required  seaxa 
sr©a:„  For   this   reasos,   3ttid1.es   have  recently  begun  in  th© 
CMl ©.a  the  p#geihlMl.±ty of   replacing- as-Hi-autoJoatie  flux 
«soldine with areNi-'&utoss.'tlc  welding  la a. carbon  dioside  {Shiel- 
ding  atmosphere,   Basutts   eraargißg   from  thes©   studies   be,T«& 
alrsady  ssrved  a»   the  basis   for  th«*  decision  to  ©zaplcy  the  [ 

■latter n«tfcod   In  shipbuilding.   Initial   attenspte  fcavo  indi- 
;eat©df- howwer,   that  th«  utilisation ©f   electrical   gas   wold- 
log  in  the  sMl'tmild-Sng   industry  is   fraught   with  serious 
difficulties   whööö  el ist. IHR ties  will  require  further   inv»sti~ 
gat ion  of  th« aieth©«,   Th©  pr©b£»in  Ji®s  1»  the   taet   that  air 
'gnats   along  tba  way«,   where moat  of   tb«   work  is   daa«,   bio« 
<of£  the   gma- »hield;   this    haft  tha  clfsct  of  producing vapor 
pseskets?   la  the?   sp^tus® , ■ 

Tfe©   total  volume  ef   autoaatlc  as.d  aaai -«sterna tic  ffluse 
w®ltiing  work  in  the   industries   of   ths   GFB  S«   still   rather 
<ra&ll4   0»J..y  in   Isolated  shipbuilding: &»d  boiler   wos-lcs  tioes 
it  attaia a level   o£   40~50fc»   Th?,  cause  of  this   lag-  resides 

■in  th«»  shortage  of   «sldingr  eewipasmat   and  sia.t©rials   £«  the 
Republic*. 

Most   of  t3fan&  fluxes  used  are  produced  fey   the  electrode 
«aaaufaetur®3fs. .Some  ©f  th© autjor  »fttorprises,   the Harbin 
Boll«r  Works  and   the  Dalren      Shipyard  for  example,   turn ou* 



»öt   &n!$ tb^-ir  E=--<sm  £:Us*rf   bat  $X »et .rode  «i:res   as   w&llt   spe- 
cial   facilities  h&'?c;  b«®a set  up  for   this  purpose,   Titus-s,--«  äs 
a»   yet  nö  ö«mtr&;Usig$  production  öf  «a-It; et rods   wir©  or .ilviX™ 
ess  in th» CPU, 

Tbe most   widely used  elects-ode  wiress  being used   la 
tines  C3PS  at   the  present   time, are  the   standard  earbide   (Sv~€>8) 
and »aagaao'tss   {S'v~08G8   SV;-10Gä)   wlr&s.   Bfessi  of the  flux ©is« 
ployed   i® 'of   tSw*.  AH~348A,j»   OSTs-4.5,   aK-ci   AK-8   typ». 

Beginning I»  th©   ssoaad half  of   1958,   the application 
*>f  glag'-isMeläed   are   wsidimg  tegafe   to  spä?föa.d   rapidly   In 
Chimes a   industry.   Prior   to  tliat   time,   the   only  «taterprlsa' to 
use  this»  ia®tho«?.  wa.ss   the-,  Harbin      Bailer   Wissrkss»   «Iiere   it   was  ■ 
esjpjöy^d   for we-.lo.ift,*   thus   longitudinal   SsSjass  of 'tSiick-walled 
boiler  ds'iia  co^er  plates   (Pig"««*  ~-0).   By  the  start  of   i960 
0lag»ßhl©ld  woldisg  w&s   already  b^ing p@;rf»rss#d  i»  25»   Kbat 
of  the  w©xk fey this s©tt*s»d  1st  «oa«  with  $!*«*  aid of  plate  ®2> 
©ctrc«de»5   as' in  the   c«&©  of.  til©  eoKst^uefioa  ©1  sssf  and   we I* 
d«d rollln.g'*«iIi   bsass  &t   vajfSeriB   types   CFigur«?  1.1), 

&ia.«£~»hield*d:  are  weKU nc wit Is   plate  electrodes  was 
us®d.   .la  -welding  the   frase  bars  of   the   **S50'*  r©lllB,g mill* 
Xss  shipbuilding  tfeis mathod   is  ampleye-d   ia  welding  tli®  stems 
cmd  st eras  &-f  ships  unäM   c&n struct Jos, 

Plate-electrode  slag~alii@ld©d.  arc  weldisig-  in  the  CFH 
Is  ®<a  widely «'»ployed   that   it   in  us»d[  rsot  only  for  straight- 
»©eras,   bat  for  rlng^-shap^a  wsiclmetsts   as  Will»   The  latter 
type  of  w®ldiag  with  plat«  eifcctro'dss   was,   tot*  *>xas»p>I©*   per- 
ft'jyassd   IK.  joining?  two  castings   (Figure  3.2)   fö-w«I:ßg  ibs  £u»~ 
»®i   of  a  blast  furns.ee  .loaxUsg  apparatus*   Plate  electrodes 
ger«  aliso  used  for  welding  the   r.1r,g«-®'haped  30-a.ßs  OR the- 
shafts  of  a   ISööö-Itile^&tt  hyüTzanlio twr'feine, 

A  misabsir  of   faotorieö   have masterad   sXa.g*»©hi©läeä 
arc  w®ldi»g;   by  asaas   of   s«V8?;U   eleotrod©   wires   3*tV ml 1*1'" 
meters   ia  «HaB£&t*2*i   Tftiss  lasthod  Is  i^sd   ia the  construction 
of   a  hydraulic   p5f@ßß   is.   which,   the   Ksssiys   cöffipoassiißts   (head, 
travei'see,   eolunm  basas,   etc4.}$   f.orderly o«©»»j>i©e®  eas'tings, 
as?«  no« mads   of   we-ldsd  rolled  stocks   «MXe  the  osa-gieco 
forged  eoli«ii»ss,   cylinders,   and   pressure  tack»   are   replaced 
by  wider!  castisp»   Mult i^^ir«  a lag-shielded  arc   '«©I cling  of 
straight   &ml   rixig«0hag>s?d  SSSJSS   was»  si a start-**!  for  this   purpose 
(Figures   13   and   14)»   M.aÄxr.s\m . thioltttsßs   of   weldsd  metal   was 
SÖÖ iai Ills «store   tor   straight   «seasus   aad   300  stillimot-srs   for 
s* 1»; g- - e h aped  s © am s <,   Sty a i g h t • seas s • 1 n   6 0 0 -te i 12 i ta e t e r  met al s 
were  performed by zae&ns   of   two- K^372,f  gtssembliesf   placed  oppo~ 
sit©  one  another»   Press  head   aad  traverse  cr»c-?spiece-0,   as 



vi.re   s?';luert   by  the 
Rastersd   for   thiB  pur-- 

well   as  c>t'u'*r   I*,tt 
mouth  vmlfJlKg  x-od 

Multl-eltetrode  wire  cla.g:-»sMelofctf  arc Riding  was 
also  employed   its   the  construction  cf  a  ?2I>öö-*M3Lo«att  hydrau- 
lic  turfeiae  «baft   (.Figure  15)   and  hydr-ß&Xocti-ic  generator 
.discs»   TIia mouth   welding  rod    .methfrd  wa,s  iBa..st'*re<J   for  weld-; 
&iig  OR  the  stator  blades   i»  tfc<?   &böv©"ia»sr..tiö»eä  hydraulic 
turbine»   This   tecJmique   ;lö   sis©  being  isseö   In  attaching the 
blades®   to  tb©   drive. **,e*s!   of  the   tu rülns,   Aü other 'use  of   the 
:aittl.ti~elßCttrod«3  Kirs  slag-ebielded  arc  ««-Iding ssethod   is   in 
the  construction  of  w©J-(?sdMcasti»g  fce-a-ds  for a 1200-toa      ' ; 
hydraulic press;   trlyes  used  for  this  purpose are   3«0 iailli~- 
rosters   1«  diaisstfer» 

Maisy factories   ir» tti©  CPR use  slag-shielded are w»let~ 
lag  is »-Älnten&Txee  work»   St  has  bean employed,   for  ex&wple,1 

ia  r«il.airi»g tJte  shattered  pistnn  red  of   a  1-tosi  pile  driver» 
raöue 1 Bg  th<&   d 1 ats'fe-tor   of   0verIy-13rge.   dri 11 ed  ho 1 e ,   «a1ding 
'bar*  together  a- broken  w®dge  setter  in  a  1200-ton hydraulic 
press s   removing  defects   in   castings,   waldisjg  or- Voll iijg'-F.lll 
bed   lugs   mistakenly  omitted in   the  ousting moulds ,   filling 
1»  »vacks   Rod   nicks   is cas't'-ate-Bl   rol liag^siill   beds,   etc, 

Mucl'i  valuaSJl© «Xöesrlexice  ras   g&ifö^ü  in  r®pairing:  aaffl™ 
etged  boater  h-eatilsf   ia  cement   factory  «usners»   Tb.«s   alag-shiel- 
rl©d  arc  te^hisique  p&rrsitis?!  the  renovation  of   beater  hesds 
«iad©  o.f  a«si«mitic  ssaKgr&nDu«   ste-nl   {Hsdfield  steel.)   vdth  the 

■aid  ©f  erdisary  jsrooerly  <so&,to.d  carbide  EU©®1   eleetrodös. 
Of  the  ot'.i©r   elding: 5><sth.odis   presently  finding apjvll- 

cations   in  Chine-rie-  laductry,   w>  might  is&n*io»  friction and  : 

pr-essur«  wsldisg.   The  latter  is   already  being  widely 11 sad 
ia bailer SEaM»g,''sB.rc©ja©h:i.1L€> 5s.arr.1faet1.ire;»   «lefttvoaics,   rail- 
way «©nsti'uotloB,   apparatus  Eaanfactwre f   &s   W«?X1   as   in  the  - 
ffiakiag- of  m&umivinq.  and  cutti&g   issctri',ses?,t®«»-At  ths Harbin 
Boiler   Werks,   all   tubisjg   ia  i?«   &8&ti33g""sur£fc.s©  areas   are * 
TB0ld@cJ  by  the  presswre laötlioc!  «»Kö1Uö-J voly»   Friction   welding 
ha»  i»@oa raastereö  by   i»da»try  t©  &  lossor  »xtcntj   it   is   era- 
ployed  oaly at  @o??s$  of   tha   instruvsieRtfcl   factor!©«   in  the 
manufacture  of  coisfeisa feioss   drills. 

Th®  produetion  of   »aiding  «qitipssrnt   ia  the-   CPE was 
initiate  baok .in .1.903',.   at. vfeieii .time   tt.r©«s> .Sliaii.fheii   war!?,* 



Whops  'sarfi  nnlttt-ä  to  orfet/t®  ths  ba«i?s   for  aw »Ic-ctsrical. 
■•q«lpK©nt  f^et&rf*   It   was   not  uatil-  1SS6»   ho^var,   tn&t  the 
faärttöry fofegra».  iö>  prod-ue®  w»3j|.di»;g  e..pp©.i"&tus  ®s<tslys.»iv*ly, 

Th* SJsaaghal- «fleeirieal  'w-sldißg ©q-uipmont   factory  is 
^the offlhLjT'. ©at®jpprl«e  ia t&e CFB sgeeiaiiaiag solftly la fcfe©' 
'imanufaeture  ©f   w&Idiag  equipt&@jvt«   2«  ©rd©«*  to "Sssttisiy  t&e 
'«war-growing d»aj&nä  for  this  equipment,   tk« iacitory Ms  been 
obliged  to  «tjsstaKtl^  #xtssns?   ifce- productive  ba»®«   Th© g elfte- 
tloa  of   ©qaipftent   pat  out  hf  %te®   f&ctcry  is?  ©.Is?»   increasing 

!fr»jffi  yaa?  t©  year,   %  .10 S?  it  was  nasw,±&&turtng, 47  t^p©s  of 
nMSrldiagf ■jaa.e&iß-ös ,   inölurlirtg pressur«   w®3.<3»rs t ' «ialdiffig   g©r*e- 
'.rators  aad ■ trasj.af osciuei's „   as   w®li  &s  eutosatie assd ®.©ai'*a.tito~ 

M©st  of  t'hfc  Ä<iulpm«nt  »ew toe lag a»&«m£aotuir®«l  ®.t  the 
.W&SL-ngh&i  faetcsrf  i». bplug bntlt according to  d««igKS  rscelv- 
«4  from  th«   Soviet  Union  (TS-Mm,   A«-372r,   ADff^lOOO-3,- #SIi~S:, 
#t  al* >. 

Otfe«r #2s.tt«*pris»« la the CPE &i.«0 preduc©  ts©lc3iag 
•e>*£wijsiä«>iit „   tsat  ejaly o& a. aingXö-öjrd»!-* b&s&s*   These  orders 
are nmu-Allj  iesu^d  to  factories   -«rh©B  it  becomes   Imperativ© 
tö •»■pfl*dl~-up  th«   iMt.r»dyotiOR   ef  so»© |»aa*ticu)i.a.3f a® tfeed  of 
>©ldia-gr«   Stoah  w&®   tb©   «asse»   for  exaapi»,   in  lf>5f   wh«t£  there 
»as  a» aeut®  &<?$d  to  acquaint   industry frltb.  sl&g'»»shi<aldöd 
are  «Idlng,   ThsjT© aar©  &!«<&  »oas® factßriaa   |!>r»öttoS»,.f   w®ld*\' 
ing  ^q«i;|iai©Kt.  ea  a  regular  basis,   taauimal   w$,l«Ei»g   tif&neföa*»- 
'ers   Si* asjst  ©asses, 

Tfa«s3.*«ä  was  jj©  »pecialS.s«tl  f tf&i.svisf  of  ^-eX<4#r©   in   the 
C'PS priojf  to  19S3*   Bagin««ring and  technical   worlc^rs   in  this 
field  wer«-   farm or  apesi allst«  in aiao.hia®ry  ©osistrwction  and 
•other D'©cati«5*as»  At  tha pressest  time  ti'i»re ax©  w©!di»g de» 
gartsktsats at  ni.r*e  instittit«© * t¥h.&  iirct  ©las®  of  waldiag- ®a~ 
giBefer**  graduated  trsssa the    Harbin      Polythaebaio   Xasiitute 
.in   X&58,   Th®  other   iastittttes   will   graduate  their  first 
class ©a   in  X9$0  &»d.  latsr. 

Ths  training  ©f  »killed   welders  of  sediu®   te«h»3eal 
qu&lifieatioa has   fe«s*s?a  initiated, at  sevaral  teeliSical  aohools« 

pjpaetiet&l   exp«ri0nc® oce^piss  an  import a» t  plac«  in 
t&a tftchnieaJE. school  t^Äiaiag programs  for  ««-iä«5ps#   Each 
•tfueational   institution uses  student  !&3>©r far  ss®m® type  of: 

ißdiistrS&l   produetioa  wjrk.   Thus«   the  welding  dep&rtmest   of 



Student "Voders 
ths    Harold       rolyt^ha.- u   ~t.-,., •• > cu ,. ..•   ..-.>    *< -     i, 
üB   students   build   lar(:e   v;f?*fer   tränst orwere, 
at   tl:*   Peipi^;  ioi yt-cir.; e   J^i^ie   pvo.1uc*rt   »teem   boilers 

riculturo.   All   of   VAO   v.'orl(   connected   with t o   b e   u s e« ;i. n 
o:i «roduct i on icne bv   the   r. tu dents   theri- 

prlately 
so function as 

In addition to all 
which also function as ezpsrimocca] 

the organisation 
selves * 

AH odvfiatinaal inotitut. :• on:, I» the CPU have aj>pro- 
ecuipped shops» ar even stiftll production *erkahops 

. 1 f ft c i 1 i t i a s , 

this,, other stepß r.rf being taken 

in China to satisfy tho «leraanü tor ens* n^eri nor- tar.hni cal 
workers. Various typos of specialized training coursea are 

held esteu'iSivö'Ly» 
The solution of problems in voiding: ana in the train- 

ing of specialist« ie facilitate;! by the pvblication of tech- 
nical litcjvatui©. Th« velaue o* eaterial on -A-elrtins increas- 
es from year to year. Much effort goes into the translation 
and publication of Soviet ard other foreign works OR welding. 
A moHtMy scientific-technical an-i industrial periodical ea- 
titled »Han-chleh"  («".»cläine") is published in tlie 'CrR. As 
of 1060 its circulation hart r&achsc! eleven thousand copies, 

'A nunbe-r of collections of papers on fsrk pfirforsned 
at scientific ressarch organizations antf large factories 
Carrying on waXcUag operations i r» also-   he. in?,   published, 
Chir,avK vfelrters ar«; shovhi» a &roat interest in the achieve- 
iiiontR of wiiUHrif; thuory a*d practice in the Soviet union and 

aoastrUs, aan ;ir? making a very determined or.öe?   iere3.gr; 
■scorrtora .11 r.nor; effort at 

t i. c 6 , 
Over the eleven years since 

Republic of China has an. do a gigantic stride 

its national e«or»Mj 

into- industrial prac- 

£ri und i na the-   people s 
developing 

310 doubt that the excep- 

tionally hard-forking people o. fh na   wi31   pro^T^SK   evon 

further,   The'&ovint   people   ».'hr.Jf.hf.KU'toijy   v.- thorn   wew 

C H t £**> *** .'-• ** p> <"» ,£-, <* *} 

Figure   3. 

[Captions*   to  Unrspy-ocJaoad   Photographs] 

Automatic   flux   welding   of   stock   for   ship's   hull 
plat J r>f*r« 

Figure   2.   Automatic   tlux   welding   of   support   beans   at   the 
Harbin     Boiler   v/orfcs. 
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's°i!P2X,f»  $„   Automatic  £lü» «it^ag ©f  böad»  «stlusssb^rg   at  th©   ; 
| 'Harbifö    E*i;i€>iT Wbx»ks» ; 

jF&güre <&•  teitoaitti«? i.1us: wldiag of  high~t>re-»®uK"S boiler       j 

f ; 

[Figure  S»   HaiXway «ifistorr.«  e»ir4CitrQ«t®?t with the  aid »f otttoi- 
! ■ s&ti-a  fltm ws-Xdia.g?«...-  i ; 

?,  &.«töjas5t:ti« flu»; w«liti$?,g ©£  &. ©-raae girder, ; 

8«   &«M&.i«>a»i©j&a*i«  flux *®lili»g: is &. shipyard,  _ ... '; 

@«  Äatossatä*  fit« wslcSisg: ©f  r^&tion  eolüaaß hoitoi&si* 

if" i guff© 

•Figur® 

&n thicsk-mll&e? boil«*  cover jpX&t®®* 

j mill, ■, 

'Flgas*© ^IS^T'asjael   ®f  fri&st-'lttrio&o©   loa.dlag  ap#a.ra,tise siade  of; 
■       " two  ©actings  *Ctjäha»st tug&ther fey  $>X&ie~eX«<stroao 

;Fig'iS2'* lä.HyÄfÄitlle  s»«««  h«a*i  ©onsiruetod  wltfe  tft«  aid  of 
; elÄ.g™sIil®-ld»d are weidlrig* - . , 

-Figur© l^^Slag^shisideö  s?®  wMSssg e«£   a. It^d.^^«!!©  pi*©,s«       j 

.; hydraulic  ttti'Msa©  ®haft, 

•Mi.iOi;. mi 
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