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PROGRESS REPOBT 10/28/48 

PBOJECT TD-47~ - BABBEL PROCESS IKPROVEHEJr.r 

SUBJECT: FROBT SIGR'? RAMP BRAZING EFFECT ON M/721 BARREL 
ACCOR.AC! AND DIJIENSIONS 

INTRODOC TIOR: 

This study has been s f'ollow up of the inf'ormation 
that a definite, measurable enlargement of the bore and ri~ling 
diameters under the r~ is caused by the brazing assembly for 
the 1(/721. {Reported 7714/48 K. a. Smith to E. Sepp-letter). 

The enlargement bas been f'ound to exceed .000511 in 
cases where the accuracy ot the gun is questionable. Ro~ever, 
a point of demarcation has yet to be posit1ve1y established. 

OBJECTIVES: 

The study ot the en1srgement under the ramp was 
attempted on tbe bas~s that a small, carefully controllee test 
Yould show the trend ot deter1at1on as an aid in future cesigns 
and 1n the emphasis placed on controlling the braze operE.tion. 

CONCLUSIONS: 

l. A. slight improvemet)t is noted in accu!'acy ~nd 
bore dimensions by increasing the stress relief temperat~re er 
the K/721 Barral to 11000 under an atmosphere or nit~ogen 1n 
place of the·normal 9500 stress rel~er. The test Berr~la were 
done under ideal conditions with on1y two Barrels ~or losd size. 
Greater v~riation would be expected under operating con~:ttion::: .. 

2. A trend of' deteriation o~ accu:rscy and bor~ en­
largement is ai:centuated by repairing ramps by reha~.ting tc 7·e­
move and rebrazing onto.the Barrels. 

3~ The inherent accuracy of BaTrels m2.y be i:J4Proved 
by developing other than brazing means or attsching ~2!1ps in 
...... hich the alwa:rs present stresses are not relieved by hasting~ 
thus changing C:!i:itical dimensions • 
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PROGRESS REPORT -2- October 2s,, 1948 

RBCOIOllENDATIOBS: 

1. Develop new means or ramp attachment to Barrel. 
(A screw and.pin arrangement is now being tested on the 11/742). 

2. Restu~ the present braz::lns process to reduce the 
amount ot rera111Ping. repai.rs. 

). Set a$1da all ot this tYJte repairs to be processed 
sep.,ratel7 to conf'il'IB the results ot thi~ stud7. 

BXPERIJIDTAL DETAILS: 

Four ritled Barre1 Blanks were selected tor unitoraity 
by caret'ul.ly measuring the ri.t11ng diameters with air gages. 
'l'wo Barre1s ot these Barreis were stJ"ess re1ieved at a normal 
operation temperature ot 9500 ror 2 hours. (Load size-2). Two 
more Barrels were stress re11eve4 1n a speci.al fixture with 
nitrogen.in the bore (to prevent scale) in the Lindberg furnace. 

!he tour test Barrels were finish processed into guns 
with the e_xcept1on ot the Front Sigh\ Ramp bra.zing operation. 

Preliminary accuracy data was takan by mounting scope 
blocks and shooting from the shoulder. 

The accuracy device was available at this point and 
an attempt to improve the comparison etteotiveness was made by 
changing to this type ot accuracy determination. 

Careful air gaging was done on all Barrels for the · 
muzzle tour inches as determined b7 uni.torm reading throughout 
the rest or the bore. Readings wol'e · re·corded f'or each 1/ 4" and 
1/2" before and after each operation. 

Two charts are attached to demonstrate the tr-ends 
~eport~d under Conclusions. 'fhe 4eta11s ot tbe measurements 
are too voluminous to include 1n this report. 

The data on measurements or bore and rj.fling was 
003pil.~d to show a cumulative variation between lands and 
grooves taken at the same points under each set ot conditions. 
Care ITi·lst be taken in reading tb1s ettect due to the magn1f'1-
cat1on and addition o£·var1ation taken in ten thousandths for 
ten re3d1ngB. However, this method does indicate the general 
trend ~nd based on the accuracy o~ air gaging can be qualified 
as p:ro·n~n by rg~hecking eaca set of results as we.s done in ·chis 
test. 

BKW/ml 

B. It. Wheat 
Process Develcpment Unit 
Tecbnical Department 
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,. RE§ULTS 07 p!Alllij'l'RR COJ(PARISONS 

Rifling - Variation ot Diameters (Ten readings under the ramp 
- in tour Barrels) 

Be~ore bra~e to after braze ramp. \ 
Var1at1ons· ot diamete!' incres.sed *21.'1 times. .._ 

Attar braze to atte~ reramp bra:e. 
VariatJ.ons of diameter increased *4·3 times. 

B,tore braze to atter reramp braze. · 
· Variations ot diameter increased *37.0 times. 

fpre - Variation ot D1a111ters (!en readings under the ra.P ·in 
· - tour BarJ'e-la) 

After braze to atter reramp braze. 
Var1at1on·ot diameter increased *2.1 ti••· _ 
Ditferenae between grooves increased *.3.6 ts.mas._ 

StRESS BELW COMPAllISOR (2 guns each) 

ll1f'l1nlt 

B·~f'ore Bnze to atter Brase Bamp. 
11000 S.R. Variation increased *3.5 times. 
9500 S.R. Variation increased *40 times. 

A:ter braze to atter reramp. 
11000 S.R. Variation increased *2.5 t111es. 
9500 S.R. Variation increased *l.7 tilles. 

Bafore braze to after reramp. 
llooo S.R. Variation increased *6.5 t11f.8s. 
950° S.B. Variation increased *64.5 times • 

Atter braze to after reramp braie. 
11000 S.H. Di!terence between grooves increased *2.2 times. 

950° S.R. Ditterence between grooves increased *S.O times. 
1100° S.R. Variation of diameter increased *2.3S tiaea. 

9500 S.B. Variation ot diameter increased *1.8 tilleso 

*A rac~or ot .0001n 1111st be used to determine the actual variation 
10 

in tho ten add1t1va measurements involved. -

Exam;ele..!,: Veriation Betg£e Atter ReBr1Z! 

.0006" .0012" ,005.l!. 
10 10 .10. 

Illcreased x 2 - X4= 
or Variation .0001" .0021" .OOSl.! 

10 10 10 

Increased 'l times greater le6 tizes greater 

~ ,,; •. f-/JIS' ~ 
·• • Wheat 
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!CCUBACX DAZA OP BMZIIG RPg 

~!11! Spread (1nabas) •ean Radius Cinches) 

Betgre .Uter l!eJ>raz• ....L -'- -!.. 
l. 2.81 2.38 3.9s .86 .SS i.29 

2. J .• 2·0· ... 3•16 3.30 : 1.18 1.06 1.25· 
. .... ·. 

). 2.65' 2.9 3.s4 .87 .93 l.13 

4. 4.0 4.s S.,3 1.18 .61 1.51 

Aves. 3.16 3.23 4.02 1.02 .87 1.29 
Overall 

11000 Stress Reliet (Barrels #1 and 12) 

:3.00 2.?7 3.62 1.02 .97 1.27 

• 9500 Stress Beliot (Barrels #3 and 14) 

3.32 3.7 4.42 1.02 • 7'T 1.32 

!he above Extreme Spreads and Ileen Badii is the average 
ot 5-10 abot groupa at 100 7ds. witb Palma 180 1r cartridges • 
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