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:mB,T.,;CT: Revision of nresent. specific'<tl.ons coverl.ng adjustment of catch basin 
covers to proper elevation, to psrmi t welding as <>1 tern<>te to braming. 
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At the/req\Iest of~·. Humphries, Construction Divl.sl.on, the Research Labor­
atory has Jnveotiga\;ecl the f•l•1sibl.lity of ;:u·c welding the stt•el supports u>;ed 
to Buoport c•\st iron catch basin covers at proper elev<:ttlon in bituminous re­
surfn.cl.ng -pro~iects, compared with the prenent practlce of' br~zing. It \'laB the 
purqose of this j.nvesti.v'):ation to deter-mine whether itJelding mi.1,:;ht reason~~.b1y be 
perni.Hed as 'm Cl.ltern:>te to nrA.zj.ng, and if llo, under wi19t c:ond.i tions. 

A number of full-nize (l" by 2" cross section) steel blocks '!ere "elded to 
cn,st-iron blocks by experi<inced welders, using c.elding rods furnl.she•1 by r'ir. 
Humohries {1) from a ,job on which they had beon uaed for this purpose and (;;!) 
from a welding supply company in K'l.l&m"-Zoo, 'md (J) rod" recommended. by local 
supply companies. Similar -sa.mpl6s '.1ere !Jrazerl. for control pu.q.1oses. .&11 lrieJ.d­
i..ng -~}..nd brazing oper·ltions \-Jere conducted under lt:lbort~.tory su-pervision, and 
ohservq,tions \"Jere .rocordetl ~ts tn ease of ~Jelding, app-ear'lnce, ntc. 

;>pecimens were broken by i.mp8.Ct in .an Izod. imp1~ct t~sti.ng machine; o·Lhers 
"'"'e sectioned and poli<>hed for met<\llogra::>h1c eval.uB.tion, Accomwmying ;ohoto­
graJlhs show metallographic sections of H brazed s:peeirnen, a spec:! moo welded with 
a rod containing nickel., (such as the rods used on l¥oodward AvemHl) and of a spec­
imen >~e1ded. "'i th a phosphor "bron?.e rod, 

Impact test" shovJed th,~t under ideal conditions the b.ta.zea specimens poe­
;'3essed the hig.hest res5.stq.nce to fH.iluye by irn:pact. Specimens vJolr:led 1.11 th A. 

phosphor bronze weldinr:; rorl :11ccording to mnuuf"lcturer 1 s inst~ructions showed re­
sistance to failure by impact of comvm,ati vel.y hip;h e1.mount, Specim<ms •lelrleil by 
all other available types of welding l'ods varied from pr·actical.ly zero to negli­
gible resistq.nce to failure by ir-rp[\ct, even when lftelderl e.ocot·ding to rnA.nu.facturer's 
instructions, 
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lJ'h.$ ~3.CCO!Ilpn.nyin:-- photO€f,l',1tphB HhOVJ hOY/ the br~ll>:~fvi Ulf:)t~ll a.nd the J:>hog:phor 
1:>ron1.e met-11 tend to fl.o\1 into and "~Vet" the junction of steel and cast iron, 
·'\nd hov-l the ord.i.n.q,ry 1rlE"tldtn<?: me tr-11 h1.B hu:r:ned 'the cast iron, n:w1 ted it, ~tnd 

_pro.Juced high s tre ssef! e Hicro ecop.i e er.:amj_w:t ti on show~d thn. t ·l.n HpBci mens liFB 1 ded 
~,if th rods other t'rv1n p.hou_phor llronze 9 thH ~ntt-HlSt1 h,·v-J:t;, crr~.tHtHl str'llctu•l ch"iugtHJ. 
(de]Josltion of ~I:utemli te) to tA.ke place in the cnflt l.ron, rendering lt br·i ttle, 
In such O'"""''• failure occun·sd in the bd.ttle portion of the iron. B'·llllre of 
br·ued :md bronze-welded s,oc,cimens occurred wi thl.n the joining metal, 

In consider,ttion of these results, it. if! felt tlvi'l; •uc weldin{: may be per­
mitt-ed as a.n :-:r,ltH:rnate t;o 1n:·nzing 'i.n thi-s .f.tp~:~lic.rttion~ .:_..tX'OV:i.d.ed th9 .. t "l>hoisphor 
bronze weldhlg; electro•1CH :=t:re u.~~orJ., .'ulc'l thn:t tho rod m:i,!l1lf'-1.c""Gurer 1s inetrilctiona 
relative to current •J:nd ]Jol~.rity H.re fo1lo\4E>d, iH-:ao,·cH;,gly, the •ttt•tchod rtnrlsed 
speci.ficfl.ti.on is subm:i tted for your consid;;rr>.tion. 

'!'he phosohor bronr,e rod used 'fiO.Il fnrni shed by the Ceo tral ;·I elil in.t; iiupply Co, , 
Inc.' 21L~ no-asonHr St.' l,.an-sirt{; 5fll It :ts ;n.q,nuf1lCturBr,} by the illl-S.tate \'lelding 
Alloys Go. of ':lhJ.te Pl:;:ns, Nevi York, nnd i.t~ their number ?If DC reverse polarity, 
160-180 amps, 

Airco, obto,ined from Her·mann Niosel at, Hotor 'Transport nl.vision 
duteoti<: 2lf/50 AG-JJC from riutectic \1'el.dl.ng Alloys Corp, 
:~;iutec tic ust·;d on ::~1 oodvJar-d il..Wa 

:Gergs trom MB.ngalloy \i from Welders Supplif:~e & G·asr;s, Kalanm.zoo 

cc: G, H. Cash 
T. H"umrJhrlea 

~-~rd<~f!-/4/ (> V{ (l)v I 
.hl,. 1\.. Finney 
r\ss•t :Peat1.ng ~~ hesearch .dlngr. 
in charge of Hesearch 



~S1'lhet (;D .. TGH Iut:~IN cov.:.!;J:~_s ... , t"litTLD.i:JI:; ~'~he1~e cq:U.ed for tn the lot~f;, or 
,'(;tuth~;rized by the eng:l.rl~ile:c, ex.ist·i.ng covers sh'3.ll be Sif1j'iJHtrd! to ~Jroper elvvf.ition 
~by brazin4~; o:e ~,,e1d:lng iJ\IeBl bloc~.nJ to tlH~ cove:r., If the un5.on is .;>18.\ie b,y arc 
t1elding;p only 11 phosvhor bronz~ ~-.Ield:i.n~ rod rn-rty be used. }~ecommendatJona of the 
rod ma.nuf,"1.cturor 1<d th res:p€~ct to current gn.d pol·-n·J t.y shr:t.ll. 1)e follo\-ied. ~1te 
blocks sh~ll he J H x 2 n 'by -~:hrt.teve:r le:nr::,th :1 ~1 nrt1ee:s~_Fu7 :).s d5.rcchic'f by the 
engineer.. ;~1-::<ht bl oekr:; ~.;h-'tll 'bt;; l:tf'l~d for .f>'tc-::h. covHr,. nne Hb.tt.11 rx; n. ttac.hed to 
er:tclt of tht) four eox•.rtGrH 'ind one to e:.-r.c-1-.: of 't.he l.ntai·tned.L:Ite point0" Att0.chrnent 
sfv:j.ll be 1JG£:f,)rn:ted vJi-th attent.io.n ·to tll*J :foJ.lo~s1:n{~; du·t;_:~l11s: 

le ~~f'h~; cru1t. j_ron p_:ra,teH 'i':1h'3.1l be tt,oro":J.f)lly cl~;Vi.:ned of HC-!1.-le ~ln<; ruat by 
gr·inding,. 

;2a 1l.'he Ht~HJl SU}'.)po:ct~J nh!~J1 be ·bevf..ll0d n .. t, le~lst 1/h·u ~ .. t the t}."l10 in con­
t'7.\'!t vdth the enst lron {~r.3.tesa 

3. Cl'he "ted %U!Poorte shrtll b& Gl>lmped J.n positJon whi.h> tho union is 
made- 11 uoinp: J)l'OCH.Dtio:nu to- r-rviJntnJ_n thf:i steel h1ock8 in a posl ti.on 
no:rmx-Ll to Mla era te fil 

ftethqiLQt~"}_,t-Hlrement: Ad~justing c:::tteh h::tsin.--welded--will 08 :nB-'l .. s-urer~ ,:n;; 

UJlits of 6-'-3.Cll cover" 

l.hais of P."·.l:"'!lll.tL Ad,justing Cl'itc.:: 1H.Bi.n covers--welded-->d.ll be p'>.id for 
-'3,t the cont;rH.ct unit price~ e:r:lcl:., vthich price ~:;h111 "he pt-:~.yment :1n fTlll for re-~.o 

,·oving, bJ·r·;zl.nt; or welding, furnishing al1 material 'l.nr1 labor in ag,tu.sting the 
cover t.o tho requl rer1 elevn ttonp t}.r.td rep1ac:i.n{_~ the cover. 



Figure 1. Oro1n-section showing upper steel block brazed to lower 
ron block. No complete filling of space by braze 

me tal, ~nd absenoe of burn~d areas. 

Figure 2. Oross-l!lection showing uyper steel block welded to lower 
cast-iron block using phosphor bronze welding rod. Note 
complete filling of lpace by weld metal. and absence of 
burned area.s. 

Figure 3. Cross-section showing upper steel block welded to lower 
cast-iron block using convantiomi.l welding rod. .Note }V 

tilling of space by weld metal. burned areas in car. 
iron. 
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