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Atta» 8POTB - Tech, Raporta 

1, Xaoloaad harawlth ara alz (S) copiai of Raport lo. 314/66 (R), 
aatltlad "Qua Staal — Cantrlfufal Caatlafi - Watartowm Araaaal 8«a 
Tubes Prooasaad Without lormalUlafi* 

2, Thaaa raporta ara for dlatrlbutloa aa followai 

1 copy - Ord. Tech. Library 
(ladaz cards attached) 

3 coplea - 8PÜT1 - Tech. Reporta 
1 oopy - 8PUTR 
1 copy - SPOIR 

3. Slaoa this raport ooTara a apeetal probla« peculiar to the 
production of oastlacs at this araaaal, it la aot bailarad that it would 
be appropriate to aaad coplas to the British Axay Staff, 

4. Ooplea of this raport hare beau seat to Waterrllet Araaaal, 
and The Provine Cantor. 

5. This raport corara the prooeaalaf throuch proaf-flrlmc of 
fourteen 40*a Ml, thirteen 3-i~»4 M5. fifteen 90m Ml. two IO5M 
Howitaar M. A1 oantrlfucally oast *un tubas produced without the uaual 
noraallslnc (2200*1 for l6 hours) traataant. farther Investl*ntion 
la under way on one tuba (a 90m Ml) which was rejected because two 
snail cracha ware diaoevered upon bcrasoaplnc after proof-flrlnf. 
Seventeen 90m Ml gan tubas also ware produced with an aMeal re* 
placing the nomelisa treatnent. 

Por the Conaendlnc Officer: 
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Cp? ST35L — CgNTHFUQ-AL CASTINGS, 

Watertown Arsenal Oun Tabes Processed Without ïïomalizing^ 

Q3JSCI 

To detemine the feasability of omitting the normalizing (220C)oF for 
16 hours) treatment in the production of centrifugally cast gun tubes at 

Watertown Arsenal. 

SUMIA?.! 

Fourteen 40 mm. hi and thirteen 3-inch M5 gun tubes (heat-treated to 
strength) were produced without the normalize treatment U~.0 F for 15 
hours and air cooled), proof-fired and accepted for Field Service. 

Fifteen 90 [tr.. IÍ1 and two 105 .-it. Howitzer L2J1 g-nn tubes (cold- 
.orked to strength) »era prod-need without the nomallze treatoent. 
rtrnnf^fired and all but one were accepted for seinrice. Tube 7034 
(90 mm*. Ml) was rejected because two small cracks were discovered upon 
boroscoping after proof firing. Further investigation of tnis tube is 

under way. 

Seventeen 90 mm. Ml gun tubes (oold^worked to strength) were produced 
replacing the normalize treatment. The tubes were rough 

machined in trie annealed condition prior to quenching and drawing treatment. 
All*-eventeon tubes were proof fired ar.d accepted for cervice. Improvement 
£ nachinability due to the anneal on this size, nnalyais and strengtli of 

gun tube were minor, if any. 

APPROVE): 

H'. K. 2051110 
Colonel, Ord. Dept. ' ^ 
Director of Laboratory 

310900 
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WaCortov/n Arsenal Report Ko. 314/61* concludes, "Basod upon the 
results obtained in this limited investigation, standard castings without 
the hi gii-tempe rature treatment can he processed satisfactorily into cold 
worked guns that meet the requirements of the specifications up to proof¬ 
firing. Proof^firing has not yet been attempted." This conclusion was 
reached after processing thro’ign cold wortc two production 105 rom. 
Howitzer tubes with complete omission of the standard high temperature 
normalize (16 hours at 2200°P and air cool). 

To determine the feasability of omitting completely this high tem¬ 
pérature normalizing treatment in the routine production ol centri*ugally 
cast gun tubes, pilot lots of 40 mm. Ml, 3" M¿ and 90 rm. Ml tubes were 
authorized to be processed and proof-fired. 

asms MB DISCÜ55IQ1ÍS 

40 mm. Ml Tuhe_fl 

Fourteen 40 mm. Ml tubes were produced without the normalize treat¬ 
ment. Those tubes were melted and cast according to present shop practice. 
They wore slow cooled in ashes (to prevent flakes), water quenched from 
1650°F and drawn for 6 hours at 1165oF/ll90°F, according to standard 
procedure except that tho normalize treatment was omitted. Testing, 
straightening, stre35-relieving and machining operations were done in 
the standard manner and with no unusual behavior apparent. 

The gun tubes were proof—fired according to U» S. Army .entative 
specification AXS 635 for the first tube manufactured under a contract 
plus two additional rounds loaded for 115# of maximum rated pressure. 
Stargauging and boroscopic examinations after firing failed to reveal 
any unusual boro condition as compared with similar tubes receiving 
normal processing. All tubes wore released to Field Service. 

Table I lists the 17. A. casting number, Array gun number, chemical 
analyses, heat treatment, physical properties, macrostructure, proof- 
firing data and disposition of these 40 ram. gun tubes. 

* Evaluation of the Normalize Treatment, 13/17/42. 

2 ’ 



3111.:5 arten 

Thirteen 3" U5 gun tubes were produced without the normalizing 

treatmonT;, These tubes were melted» cast and slow cooled according to 

present shop practice. They were then annealed (7 hours at 1600°î) 

straightened and rough machined according to standard procedure except 

that the normalize treatment was omitted. The gun tubes were water 

quenched from lô50°F and drawn for 6 hours at 1130oF/ll70°?. Three 

of the tubes wore requenched and redrawn to bring their physical 

propei’ties within the required range. Testing ana final macnining 

were done in the usual manner. No irregularities were observed during 

processing. 

These gun tubes were proof-fired in accordance with U. S. Army 

current specification for the first gun tube manufactured under a con¬ 

tract, Tue tubes wore stargauged and boroscoped after firing a minimum 

of eight rounds, two of which developed powder pressures in excess of 

115$ rated pressure. All passed proof-firing tests. 3y 7 June 1943 

one gun, Serial Number 727 ( 3J--181) had been fired 319 rounds, firing 

A.P. and A.P.C. projectiles at Jefferson Proving Grounds. 

Table II lists the 7. A. casting number, Army serial number, 

chemical analyses, heat treatmonts, physical properties, macrostrue^uio, 

proof-firing data and disposition of these 3" M5 gun tubes. 

?9 m- '[l Al 

Fifteen 90 mn. Ml gun tubes were produced without the normalize 

treatment. These tubes were molted, cast and slow cooled (to prevent 

* flakes) according to present shop practice. They were then water 

quenched from 1650°F and drawn for 6 hours at 1305oF/l325°F, according 

to standard procedure except that the normalize treatment was omitted. 

Ho irregularities developed during the testing, straightening, machining 

for cold work, cold work, soaking (5 hours at 570°F and air cool) and 

final machining which followed in the usual manner. 

The tubes were proof-fired in accordance with the procedure speci¬ 

fied for first production tubes — nine rounds of which four were at or 

in excess of 115$ maximum rated pressure. Each tube was stargaugod and 

boroscoped after proof-firing. All tubes except Aimy Gun Number 7024 

(7. A. Casting 3K-186) passed proof test. Tube Number 7024 was rejected 

because boroscoping after firing revealed the existence of two small 

cracks in the grooves at 4 o^clock position 33 l/2 inenes from tac rear 

face of the tube. This rejected tube was returned to Jatertown Arsenal 

for examination. 
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Tatle III lists the W. A. casting number, Arm-- gun number, chemical 
analyses, heat treatments, physical properties, nacrostructure, cold worie 
data, proof-firing data end disposition of the 90 mm, iil gun tubes (Group 
A) produced without the normalize treatment. 

90 mm. Ml Tuber, (Group 3) 

Seventeen 90 mm. Ml gun tubes were produced with an anneal (10750^ 
for 7 hours and furnace cool) replacing the usual normalize treatment. 
These tubes were melted, cast and slow cooled according to present shop 
practice. They were then annealed (7 hours at 1675°F and furnace cool) 
and rough machined prior to quench and draw. This procedure is not 
normal for this tyie gun tube, but was tried to learn whether the improved 
machinability (if any) of the annealed tube (Group B) over the heat treated 
tube (Group A) world warrant such an additional heat treatment. Both 
groups were machined in routine shop practice; differences in mnehinability 
were minor and not consistent. It was concluded t;iat annealing prior to 
rough machining did not appreciably affect the machining tine. 

After rough machining, the tubes (Group B) were water quenched from 
lü50°F and drawn for 6 hours at 1320oJ/l335oF. Ho irregularities developed 
during the testing, straightening, machining for cold work, cold work, 
soaking and final machining which fallowed. 

The tubes were proof fired with nine rounds, four of which wore at 
or in excess of 115# rated pressure. The tubec were boroscoped after 
firing and no defects were found. 

< 
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Table IV lists the ÏÏ. A. casting number, Airy serial number, chemical 
analyses, heat treatments, physical properties, macrostructure, cold work 
data, proof-firing data and disposition of the 90 mm. Ml gun tubes (Group B) 
produced with an anneal replacing tho normalize treatment. 

105 mm. Rowltacr KhAi 

Four special 105 mm. Howitzer M3A1 gun tubes were processed; two 
without the normalize treatment and t-o with a special 64 hour (at 2200°F) 
normalize treatment. A comolete history up to proof -firing of these tubes 
is covered in detail in T7. Av Report i!o. 314/61 "Evaluation of the Normalize 
Treatment". These tubes wore proof-fired with 10 rounds, four of which were 



arc^i^follows: °r ^ eXCeSS °f 115^ rated Pressure. Proof-firing data 

V.A. Casting 
limber 
2Ir412f, 
2T-1266 
211-1431 
211-1271 

An.iy &\m 
-^ber 

7855 
7856 
7857 
7858 

HawUse 
None 
64 hr. 
None 
64 hr. 

Mannum Powder Pressure 
m. 
34-700 
34600 
35400 
34900 

. ^ Service 

ÚSÍ 
iisjé 
118‘/, 
11651 

No bore irregularities were noted on atargauging and boroscone 
inspection after proof—firing. 

Howitzer number 7855 (2L-1125). in service testing cartridge cases 

^fter Sífv PrrÍno'm?f0Undt» bf8 betin decl"red ^serviceable on 24 June 1943 
aft.i 2901 rounds. Tins gun tube is being returned to Watertown Arsenal for 
furtner investigation. Howitzer number 7856 ( 2N-1268). at Southwect«^ 

HZlT ir°Vl> had-"Gen firõd ¿00° ro-ds ^ ^ rSeTservice records for both nov/itzers will be made available to this Arsenal. 

Klcrostructure 

and dr^/nf d purpof0®» breecn ^ QU2zle photomicrographs (after quench 
draw) of 0i;o gun tuoe from eacn treatment group are submitted in^puendix 

A as Piguie 1 to 4. These photomicrographs yield no additional information 

^K/6ai? the fÍndia-8 °f ^ nicr°8c0Vic étudiés in 17. 1. 
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