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CER/ifIC FUZES 

1»    Introduction; 

Late in 194li the Goman Navy instigated a program to dovolop a 
projectile fuzo made of porcelain or some other cerrjnic material. 
Experiments wero cr.rried out with »lass too but abandoned almost 
immediately,    Th^ axporiments with ceramic materials were being 
carried out right up to the time of surrender. 

The firm Rosenthal Isolatoren G.m.b.H. in Berlin-Charlott- 
enburg was ^iven the contract for the technical work.    All firing 
tests wore to be carried out on the Rheinmetall-Borsig proving 
grounds at Unterluss. 

2.    Purpose; 

The main purpose behind this profran for ceramic fuses was 
to try nnd eliminate some of the fuze    problems thr.t fi-ced the 
Navy Ir.te in 1944, 

A fuze constructed entirely of ceramic materials would be 
impervious to storage problems.    There would be no deterioration 
of parts ^nd the length of storage would be indefinite.    Also 
a serious shortage of materials for all metal fuzes was beginn- 
in;- to develop about the same time and it was thought that if they 
turned to tla   field of ceramics,  this shortage problem could 
be solved. 

When the actual work started it wasn't long before they 
realized that asrall-ceramic fuze was impossible.   Manufacturing 
tolerances necessary for the moveable parts in the fuze were out 
of the question,    Molds for such parts could be made to the corr- 
ect tolerances but when heat treated, the hi^h temperatures re- 
quired caused considerable and irregular expansion,- 

The ceramic fuze program finally ended up taking the mutal 
workinf parts from already proven fuzes and constructing a body 
suitable for housing the works.    The working parts for the foll- 
owinr fuzes were used in this program: KZ 27, 28, 29 and BdZ 36 
and 38, 
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RESTRICTED 

3.   Materials; 

Two cerrmc üictcrials were expörimented with in addition to 
Class,    Thu «lass idea was dropp&d iramedip.« oly after the first 
tests were made.    Static tests proved that ;,las3 did not have 
sufficient tonsil strength to withstand the requsito stresses• 

.Far more extensive tests wore made with two ceramic materials, 
serosalt and steatite,    Scrosalt consisted of 655^ serezit, 1?^ 
soapstone,  taid 18^ clay.    Steatite was made up of the same con- 
stituent materials except that there was approximately 50% lees 
soapstone and clay used for the purpose of increasing the hard- 
ness of the finished product. 

The procedure for foraim; the fuze body is the same for both 
types of ceramics.    When the constituent materials were properly 
mixed, they were put under a pressure of 120 Kg/cm^ and baked at 
a tompurature of 1200° C for a period of two to three hours. 

4»    Fuze Body: 

Desirnin^ a body for this type of fuze crer:t.-.d a real problem. 
The main difficulty to overcome was to obtain P. satisfactory method 
of securing the fuze in the shell.    The ceramic material has the, 
property of boin;; quite brittle and if the fuze is not properly 
secured, it will break up vih...n the: shell is fired from the fun. 

The ballistic firures for th^ equipment in which the ceramic 
fuzes were to be usod -.re as follows: 

Gun 10;5 cm Sk C/33  . 8,8 .cm. SkC/30 
Shell 10,5 cm, Spfr,  1/4.6 8,8 cm, Sppr, L/k»(> 
MuB«le velocity 900 m/sec 790 m/sec 
Gas pressure 3175 Kg/cm2 3300 Kp/m* 
Acceleration 13800 g in m/op-e 14500c 

In order for a ceramic fuze body to withstand such stresses 
it was nticessary to include a source of elasticity which would 
absorb some of the initial shock of firing,    On thu original 
design the idea of a shock absorber wati lüft out C'lnpletcly,    The 
fuze was threaded directly into the shell and on all firing tests 
the threads ruptured, and the fuzes failed to function. 
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4»    Fuze Bocty.   (Cont'd.) 

When the- idea of usinr threads to secure the fuze fr-ilod,  two 
other methods were tried.    See figs.  2 and 7.    The desifn as shown 
in fip, 2 proved to be the most satisfactory.    The fuze was secured 
by means of two keep rin^a and a metal rinp. collar (fig.  5) which 
threaded into the shell.    This method allowed sufficient flex- 
ibility to eliminate the tendency for rupture on firing.    See fig» 
6 for the position of collar and keep ring. 

The closing piece for the fuze body had to be treated in the 
same manner,    See figs. 3 Jind U for the two designs.    A kneeding 
material was used to hold the closing piece in fig. 3 but again 
the problem of insufficient elasticity developed.    To solve this, 
the original design was cut down as seen in fir.  ^ and held in 
place with' a split keep-ring, 

5,   Test Results: 

The original tests made with ceramic fuze showed extremely 
poor results, due to the shock of firing.    The last few tests 
made early in 1945 were carried out with a c rdboard washer 
placed between the fuze body and the fuze seat.    See figs» 6 
and 7»    The washer absorbed most of the hammer effect and con- 
siderably reduced the number of malfunctions caused by fuzes 
breaking up.    Under this now set-up the fuzes were many times 
found to be badly chipped but not to the extent that the fuze 
could not function properly. 

The condition of the ceramic fuzes after the latest test 
firing is shown in figs, 8 and 9,    The firing tests of the fuzes 
shown were made early in 1945: 

Fuze No« Results 

3 The fuze started to fire.    The body above 
the circular cut away section was totally 
splintered.    The closing piece located in 
the circular groove with the metal keep- 
ring was broken loose and badly distorted. 
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;?.    Test Results.   (Cont'd.) 

Fuze No, Results 

15 Better results were shown with this fuze. 
Only the lower flat seating surface of the 
fuze body in and around tho circular groove 
was damaged.    This section was about 3/4 
splintered.    The closin£ piece was slightly 
distorted, 

20 The fuze body in this case remained in- 
tact up to the external rroove at which 
point a lar^e chip broke out.    In the 
closing pioco only the middle part broke 
loose, 

22 In this case the fuze body remained in- 
tact except for a slight chip at the for- 
ward end of the body.    The closinp piece 
was cracked but still held to-nether 
with the motal keop-rin^. 

23 The portion of th.- fuze body above the 
circular groove was totally destroyed, 
Th^ closinr' pioco w:va also carapletoly 
splintered, 

30 The, fuzä body above the circular groove was 
completely destroyed.    The closing piece 
which had been secured in place with the 
kneedin.p material was in order.    All conn- 
ections were free of defects, 

6.   Conclusions; 

The last recorded tests on this type of fuzi; construction 
were by no means entirely satisfactory.    Considerable progress 
had been made since the project was first undertaken and it 
was still rerarded as a feasable one. 

Prepared by: 
R. L, GELLEIN 
Lieut., US1IR. 
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