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Investi3ation No, 1488. 

Examination of •efeetive Brass Fuze Bodies. 

Oricin of Proble ,n and_nirt of invest12;ation: 

Under Literials•Divlion Analysis 7:equ1s1tion 

No 0 3 T 0  4000,  dated  Yay 31st, U43, the Inspector  General, 

Inspection  Board .if the United Kingdom and Canada,  Ottawa, 

Ontario,  requested the examination of three  No.  1991uzs 

bodies wbich showed cracks on the  bottom of the base 

cavq.ty o  ?tee defe,:ts had ;ee!:. revealed after machinin 

of the n&tcrial. 

It  wes statzld that the  fuze  bodies  were  machined 

by . the Northern  Electric Company Limited,  Montreal, ,;;:uebee„ 

from forzings produced at Mueller Limited,  L:arnia,  Ontario. 

The forgings were  made  from  extruded brass  bars supplied  by 
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(Origin of Problem  and  Object  of  Investigation, contld) 

the Anaconda  Americen Braae  Limited, Montreal Strip Mill. 

The chemical composition of the  extruded bars wee given as 

follows: 
Per cent  

•:opper 	 580 0 
Lad 	 1.7 
Ieon 	 0.02 
Zinc 	 Remainder. 

maal• 

It  was requested  that an examination of the  fuze 

bodies be  carried cut to determine  the cause of the cracking° 

Additional infermation was given in  a  letter, dated 

July  let, 1943 9  containing details  of the forging practice at 

Mueller'e, it  iras atated that brass rods (B.S. Spec. 218) 9 

 2-3/i6eeee  ee  diameter,  are  cut  to  billets,  length  1-11/16 

inches,by  a reetal-cutting band  saw.  These billets are then 

placed on an eaCiess metal open-work belt which is mcved 

throuah the  furnace for approximately 30 minutes, at a 

temperature of 1300 to 1400°  F. The furnaces are heated 

with  ras and  the  temperature  is  controlled by electric pyro-

meters, The  hot billets  arc  then put in a press  which 

comeletes the foreing  of the fuze  bodies in one operation. 

The  forgincs ace allowed  to cool  gradually at room tempera-

ture, After they  are sufficiently cool the flash is removed 

on  e  shearing eress, which completee  the  forging and  clean-up 

process. 

Additional samples  of  a Fuze  No  199 Body fcrging 

and a  piece cf extruded brass bar  of  the  actual size used 

for the foredne 	received on  July 3rd,  1943. 
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Description  of  SaJples: 

Figures 1 and 2 show two of the submitted fuze 

bodies, revealinG  the circumferential cracks in the fuze 

body cavity. 

2igure 1. EIGure_2. 

SAMPLES AS RECEIVED. 

(pproximtately actual size), 

Figur3  •  shows the crack on a section of one of 

the fuze bodies after deep-etching and cutting off the 

elongated boss which extended into the.  fuze body cavity, 

.Figure  3. 

APPLAUACE 02 THE CRACK AFTER DEEP-ETCHING, 

(Approximately 	size). 
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(Description of 3a.-rles, cont' d ) a

4' ;igtti,e 4:Ahows t-113 longitudinal section of the

machinod i:aze ,>odZro ^ovealin, the character and direction

of the cr,-.:;h,

Tis ura 4.^^ ; ...^.^

t

LONGIT(TITIfJ:iL SECTION OF 141ACHINED FU :'^L BODY,,

IactL.Ql size);

v%eillical

Cc.,^ or
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Iron
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Aiurinium
Ni ^l- _^1
t^f ^t ;. ^ : .ne s e
11u CI ituor.y

F aze Boüy BoS.So 2I8:1440
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1,>G'. ci 100 m 2.,5
0^02 ^ ^'otE:1 impuritiHs;

NotiE3 detecteci, ^ MaT, 0„ 75
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Ex:-,.m:.naticn:

Figures 5 to 6 ;:3-hon the macrostructures of the

examined samples after a',.-,ch.l.ng in a solution of 40 per cent

HNC3 conco + 20 :-,er cent HC1 conca + 40 per cent H20o

Figures 5 and 6 sholv respectS.veïs the cross-section



Fi. ,..ure 6, 

Eljure 8. Figure 7, 

Par,e 5 - 

(Macroscopic Examination s  conted) 

and the longitudinal section through the axis of the extruded 

brass rod, No  metallurgical defects (secregation„ inclusions, 

cracks, etc.) wara observed, other than the directionality 

of the groins,  normal in  extruded products, 

ETCHSD ORC53-c?Imq 
OF EXTRUDLD hAR, 

(Approximately 7/8 size), 

ETCHED LONGITUDINAL SECTION 
OF EXTRUDRD BAR. 

(Approximately 7/8 size). 
WM, 

Figure 7  shows  the macrostructure of the longitudinal 

section of  the brass forc;ine, Differences In grain size and 

flow lines  are due to the forging operation. 

section 

Fillre I,  shows the  macrostructure of the longitudinal 

of  a finished, ma'lhined fuze body, 

MACROSMUCTURE OF BRASS FORGreiG, 
(Approximately 7/E size), 

YACROSTRUCTUTIE  CF FUU  BMX, 
(Approximatey  7/8  size), 
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Fige 9. loiure 13 .. 

X25'e  unetchcd, X100, unetched. 

1?1 , 7 ure .'igure 12. 
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X100 9  un(ctchede. X100 9  unatched, 
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Microsco-)ic Examintition: 

Figure 9 and 10 slice the crack on a longitudirel 

section of the fuze bcdy (see Fiures 4 and 8). 

Jure 11 and 12 show a larger magification of 

the crack in F17ure 9, revealing its character and its 

inclusions of oxid, 

rel'jures  i and 14 show the microstructure of t11.- 

matericti  around the ,zreck z3hown in Figures 9, 11, and 12, 

Contl.nued on  next page) 
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(Miaroecopic  Examination, cont , d) 

Fie,eure 13 0  

• 

Fialare 

Xl0G, NH4GH etch. 	 X100, E2 0r207 etch. 

MICROSTRUCTURE: AROUND THE CRACK. 	 • 

MOOMS 

Discussion   of Results: 

Ohemical analysis  shows  that the  material conferms 

closely to British Standard Specification No.  218z1940. 

The raetallographic  examination  of the  submitted 

piece  of extruded brass  bar  and of the rough brass forging 

ebewed  sound material. No metallurgical defects were detected. 

The character of the cracks end ths  apparent inclu-

sions of oxides, visible  on  the  whole length  of the cracks, 

indicate that this failure was encountered in the  forging 

omeration, prcbably  as  a reSult of improper forging conditions. 

The crack seems to  be  a form of "fire-cracking" end  could be 

caused by fauly.heat distribution  .or by internal stresses at 

the  juncture of the two different directions of flow in the 

forging .  I .eaded alpha-beta brasses  areespecially  susceptible  

to rire-cracLin7 0  The lead addition »  of course »  materially 

improves machinability. 

A very similar  case cf cireumferenial  cracking  in 
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(iscussion of .esults, conttd) 

a hot brass pressing is reported in an article in Metal 

Industry,'  in which comment on this failure is given as 

follows: 

...it can be seen that this is  a ';:ype of stamping 
defect, caused by faulty stamping conditions 
with which most manufacturers of hot brass 
pressing will be familiar o '' 

.. o tbe zone of smaller crystals is occasioned 
by the Increased  pressure at Unis point caused 
by tre junction of two different directions of 
flow,  and the crack is most probably a form of 
seuon cracking..  due to the internal stresses 
present at this juncture s - and definitely not 
due to defective or unreliable extruded bar 
stock." 

"This type of defect is infrequently met with 
In hot brass stampings and can readily be 
avoided by careful  attention  to stamping 
conditions." 

CONCLUSION: 

The  circumferential cracks  on the brass fuze 

bodies were nrcbably due to Improper forging conditions. 
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JWM:GHB. 

odern Aero Enenes o n  
(January 16, 1942) 
J o  Rae, Jr., in 

E o  Wove 	"Non-ferrous Metals in M 
-  Metal Industry»  Vol °  60, No o  3 
pp. 34-35, and commented upon by 
No. 9 (February  27 0  1942), p o  164 

It should be, rather, 'fire-cracking". 


