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AL the! raque&t of T. Humohries, Construetion Divieion, the Besearch Labor-

atory has lnvestigated the feasibility of acvc welding the steel supnorits used
Lo supnort cast ivon enteh basin covers at nrover elevation in bituminous re
suriacing projects, compared with the present pracltice of brazing., It was the
purpose of this investigation to determine whether welding might reasonably be
parmitted as an alternate to brazing, #adc if so, under what conditions,

A& number of full-size (1% by 2% cross section) steel blocks were welded to
const-iron blocks by exverisnced weldevs, using welding rods furnlshed by Hr,
Humphries {1) from a job on which ihey had bsen used for this purvose and (2)
fros s welding supoly company in Eslamszoo, and {(3) rods recommended by local
supply companies, Bimilar samoles were hrazed for control purposes, 411 weld~
ing and brazing operations were conducted under Indhovatory supervision, and
obgervations were recorded am Yo ease of welding, appearance, elc,

Specimens vere Droken by impact Iin an Iz0d impact testing machine; others
were ssciioned and pollished for metallographic evaluation, Agcompanylng thoto-
graphs show metallographic sections of & brazed sneclimen, s specinen welded with
a rod containing nickel, (sneh as the rods used on Woodward Avenus) and of 8 gpece
imen welded with a phosphoy bronze rod,

Impact bests showed that under ideal conditlons the brazed speclmens bLos-
senssed the hlghest resistance o fallure by imomet. Spscimens welded with a
phosvhor bBronze welding vod according to manufacturer's instractions showed re-
sistance to fallure by imoact of comparatively high smount., Specimens welded by
all other avallabls itypes of welding rols wsried from practically zero to negli-

gible resistance to fallure by imprct, even when welded accoyding to mamafacturerts
instructlcns,
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The accompanying photogranhs show how the braze meital and ihe phosphor
bronze metal tend to flow into and "wei" the Junciion of stesl and cast iron,
and how the ordin=srvy welding meinl has horned the cast iron, melied 1t, and
produced high stresses, Migroscopic examination showsd that in specinens walded
wWith rode other than phosvhor broaze, the Intesse heat cnused structugal changes
{deposition of HMartensite) to itmke nlase in the east iron, rendering it nrittle,
In sueh oasss, failure oceurred in the hrittle vortion of the ivon, Fuiluve of
brazed and dronze-~welded specimens ocourred within the jolning metal,

in conglderation of these resultye, 1t is felt that arc welding may De pere
wibied as an saliernate Yo brazing in this applicatlon, srovided ithat phosvhor
bronze vwelding elesctrodés are used, and that ths rod mamufschiurer's instruciions
reglative toe current and polarity sare olleowed, bcosrdingly, ths nttached revissed
apecification ig submitted for your considersiion,

The whosohor broars rod used wae forolched by the Centeal ¥elding Supply Co.,
Ine,, 214 jeasoner 5i,, Loansing 5, It le manufectured by the All-Siate Welding
Allovs Go, of ¥hite Ploine, ¥ew York, and 1o thelir number 24 DO reverse polarity,
160-180 amps,

dther rode used bub considered insdeguste ineluded the following:

Alreo, obtained from Hermann Miesel st Hotoer Teansport Division
dutectic 24/50 AC-DO from sutectic Yelding alloys Gorp,
dutectie used on Yoodward aAve,

Bergsirom Mangalloy ¥ from Weldere Supplises £ Gases, Halsuszoo
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HOLFTCATION GOVERTELD AlJUST

ATOOF CATCH BAZIH Coviss

ALIUSTING OATOH Eﬁ&?ﬁ “ﬁ?;nu - WAL dhere onlled for in Yhe logs, or
authorized by the snginser, sxisting cowvers shall be sdjusted to uropesr elevation
By braging or walﬂing shesl blanbv fo the cover. 10 the union Is made by are
walding, only a phosohor bronse welding rod may e wsed, Hecomnmendations of the
rod mapafacturer with respect to current and polsriity shall be followed, The
Blocke shnll be 1 " x 2 " by whatever length s necesapry as Airected by the
enginesr, Mighi blotks shall be uesd for each acover, das shall he stbached to
sach of the four coprncrs and one to eaxch of fhe Inderveedlate points. Attacheoent
shall bhe performed wiih attentlon %o the Followlay detallsy

i, The cast iron grates shall be thoroughly clsaned of geale and rust by
grinding,

2, Tne stesl supports shall be beveled ab least 1/4Y at the and in cone
taet with the cast iron grates,

e The sieel supnorits shall be clamped in vosition while the union is
made, uging precamtlons to madnitain the steel blocks in a nosition
normal to the grate.

g PThe jolning metsl shall extend entirely aronnd the stesl suppert,

Fathod of Heasurspent: AdJ Justing eateh basine-welded-wwill be measured as
units of sach eover,

Bagia of Yayment: Adjusiing catel basin coverge~.welded-wwill be oaid for

2% the conjract unlt sorice, each, which price shall Be pDayment 1o full for roes

wovitg, braging ov welding, furnishing all waterial and Ilabor in adjusting the
cover to the requirsd slsvation, snd replacing the cover,




Fismure 2,

Figure 3,

Cross-section ahéwing upper steel block brazed to lower
cast-iron bloeck, Hote complete filling of space by braze
metal, and absence of burned areas,

Grogs-section showing uvper atleel block welded to lower
cast-iron block using phosphor bronze welding rod, Hote
complete filling of space by weld metal, and absence of
burned areas, ‘ '

Cross-section showing upper steel block welded bto lower
enst-iron block using conventional welding rod, HNote v
filling of space by weld metal, and burned areas in cae
iyon,




