





Ohjeect of Investigation:

e trate e st

{1 To determine the suliability of welding this
8
type of projectile base as proposed in the spscification,
(2) To suggest altermative methods of Jolning the

components if welding, as proposed, is considered inadvisable.

(L) A Typical bsse was phobographed fas received?.,

(See Figure 1l,.)

() One base was prepersd for welding as follows. A
chanfer 1/8” deep, 45° inciuded &ngleg was machined on thse
forward lip of the driving hand., The angle-ring was naot
machined prior to welding. All welding was done wlih a
3/B32M-dlam, Fleetweld No. 7 electrode operabted at 90 amps.
-ﬁtraight polarity. The angle-ring-to-driving-band weld was
made firat after a furnace preheabt of 500 ¥, ihen this
weld wes finishsd there was a noticaable slackness between
the driving band and the base plate, Filgure 2 shows the

appoarance of this weld compared with an unwelded specimen.

(3) The preheat tempsrature was maintained and the
base-plate-to-driving~band weld made using the same welding
conditions., When this weld was completed the assembly was
stress=relleved at 1100° F, for 20 miautes and furnace-
cooled., Figure 5 shows the appearance of this wsld compared

with ean unwelded specimen,

{4) Since the ws}ding zxperiments indicated that welds
ing would not be sabtisfactory, -a silver-brazing methed wes
considered to be a posgible alternative. This method is
Limited in its epoplication to materials not requlring sub-
sequent hesl treatment or to materials which can be brazed

in the heab-trested condition without wundue loss of mechanical

properties. For convenlence, the specillcatlons of the
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{Procedurs, contid) -

driving band and base plate as given in the latiter are repro-
duced below:

PIECIFICATION

Driving Band Base Plate

- Per Qoant -

Garbon - 0.20 max. . 0,55/0,45
Phesphoras = 0,07 wmax, 0,05 mear,
Sulphur = 0.07 max, 0,08 max,
Hengenese - 0.40/1,00 ' 0.45/0,70
Silicon - 0,10/0,35 0,10/0,58
Ghromlus = OGQO/lQQO
Wickel - ~ 1,30/1,80
Molybdenumn - 0.20/0.35

o give Brinell 110-150 Hardemed in oll Cfrom
830/850° ¢., btempered
. from 550/650° ¢, %o
Brinell 55?/429°

The drivigg band and angle rings were machined to
pglve & 0.005" clesrance and rings of &/32% diam, Easy-Plo
ailver brazing elloy wsreo placed as shown in Sketeh No. L.
The assembly was then placed, driving band uvp, in & furnacae

perated at 1175-1200° P, for 20 minubtes, then btaken out and

sooled %o room temperaturs,

{5) After brasing, the bés@ was sectioned through the
gentre. One half was polished, eftehed and photagr&ph@d
(PFigure 4), te show the complete penetraticn of the brasing
alloy. Prom the second half a comglatbe Qectimn of tha brased
Joints was machined, polished, etched and photographed
{(Plgure 5) to show in greater dotaLl the penetration of the

brazing alloy.

*

{&) Tho latvar section was used for hardness tests of
hase plate and driviong band., The table below lials the
las received! hardnssses and bthe alter-brazing hardnesses of

these components, AlL rsadings were made with a Rockwell
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{Procedure, conbld) -

Vardness Teaber and the regults comverted o Brinell
nunhers ,

As Received After Brasing

Dyiving Band - 128198

)

Base Plate =

o
o
o0

280-289

zare

DISCUSSTONs
The bases as vecelved were agssembled with press
Pita, Arter weolding, it was noted that the contractlon of
the wald matal on cooling had loogeoned the unlon between
the driving band and the base plate, Thig, in itsell, would
not be seriouy, were LT not LTor the posglbllity of lmpropsy
aligoment of parts when the dyiviﬁgwbamdmtombasemplatﬁ wold
was made, Such migsalligoment counld not be tolerated ln a
prajactileo
It i¢ noted, Ffrom the gteted chemical ¢omposition,
that the driving bands may h@%e maximum phosphorus and
sulphur conbents of 0,07 per cent. Those elemants can cause

-

serious Aifficulities in welding when 0,08 per cent la exvesdod

wlth resultant porous welds, In additlon, the hase plate

Ig of ndigh hard@nnbiliﬁyg which nesesgitates special welding
techniquea such as prehsat, stress relisf, and spesclal-type
waldiay rods, Lven using the ubmest cears may noet eliminatoe
brittle strucktures adjacent to the weld in the bhase plate
meterial, and thésa gtructures bave poor Impect reslstance,
In sueh cases couplebe heal trestment alter walding Lz the
only sefe procedurs, In addition, welded assembly would
necesnltate considerable machining after walding, to clean ué
ond to attein the desired dimsnsions, Such machiniag would

be difficult where welds on high havdenabllity meterial
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{(Disouvasion, conhkid) -

bacome hard ag a reasuwlt of alley pick-up during weldlng.

In brisf, the possible migaligoment of paris,
rorous welds and sensitive steels indicatc the deslirability
of nsing an alternate mothed of assembly which will avoid
thase Aifficulties, It was noted that the speciried drew-
ing tewperature for the base plate Is 1022-1202° k., {(BOO°
= §50° ¢.) Silver brasiog allove with wmeltlng peints
ranglog frow 11786° B, {Ea&ymFloﬂ:}dmwn to 1145° P, (Basy-
Plo No. 45(33) arsa available, This belng the case, silver
brasing 1 a possible process for agsembling the base com-
ronents. One bass was prepared, Lrazsed and sectioned ag
dogeribed above, and will be submibted with this report.

Bardness readings before and éftev the brazing
oparation ghow a conaiderable drop in hardness of the base
pliate as a result of the thermal cyele of brasing., Thils
would indicate that the base plate was drawn at the low side
of the drawing range and this is canfirm@d by the tas recelved!
hardness of 426 Brinell as compared wlth the specified waxi-

mum of 429 Brinsll. It is believed that the use of Easy-

Plo No., 45 on msterisl nearer ths centsyr of the sgpecifled
herdness rangs would not produce an 'as hrazed! hardness

outside of the specified hardness ranga,

The sdvantages of silver brazing ars highly desiyr--
able in this mpplication. No stractural ¢ hangss ere produced
by the thermald cycle of brazing, so noe subsequent heal itreat-
mont 48 necessary. Since heating and cooling is uniform, no
diatortion is.am&munﬁ@red; The sitrength of silver-hrazed

joints whers clearvances of 0,003" are used la spproxinmately

115,000 pos,i.,; and thelr impsct resistance s good, WNo

(1)

39

Handy & Hewmen, Torentoe, Ont.: Ag, 50%: Au, 1L5,5%
Zng LG.5%: Gd, 18,0%.

{(2) i

Handy & Hermen, Torontc, Onk.3 Ag, 45%; balance no
avallable.
















