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CER/MIC FUZES

1, Introduction:

Late in 194); the German Navy instigated a program to develop a
projuctile fuzc made of porcelzin or same other ceramic material,
Experiments wore earried out with eloss too but abandoned almost
immedintely, The oxperiments with ceromic materizls were being
carricd out right up to thc time of surrender.

The fim Rosenthal Isolatoren Gum.b.H, in Berlin~Charlott-
enbure was :iven the contract for the technical work. All firing
tests were to be carried out on the Rheinmetall-Borsig proving
grounds ot Unterluss, :

2., Purpose:

The moin purposc behind this procram for ceramic fuzes was
to try and c¢liminzte somec of the fuze problems that fuced the
Navy latc in 1944,

a fuze constructed cntircly of ceramic materinls would be
impervious to storage problems, There would be no deterioration
of parts »nd the leneth of storage would be indefinites Also
a serious shortrre of materinls for 211 metal fuzes was beginne
ins to develop nbout the some time and it was thought that if they
turned to th. field of ceramics, this shortagze problem could
be solved,

When the cctuzl work started it wasn't long before they
realized that am-all-ceramic fuze was impossible, Manufacturing
tolerances nccessary for the movecble parts in the fuze were out
of the question, Molds for such parts could be made to the corr-
ect tolerances but whcn heat treated, the hich temperatures re-
quired caused considcrable and irrerular oxpansion,-

The ceramic fuz: prosrom finally cnded up tekine the metal
workings parts from alrcady proven fuzes and constructing a body
suit~ble for housins the works, The working parts for the foll=-
owing fuzes were used in this program: KZ 27, 28, 29 and BdZ 36
and 38,
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3. Materials:

Two ceramic mcterials were experimented with in addition to
rlass, The rlass idea wes dropped immedieicly after the first
tests were made, Stotic tosts proved that rless did not have
sufficient tunsil strencth to withstand the requsite stresses,

Far morc extensive tests were made with two ceramic meterials,
serosalt and stcatite, Scrosalt consisted of 65% serezit, 17%
soapston¢, and 18% clay. Stcatite was made up of the same con~
stitucnt matericls cxeept that there was approximately 508 less
soapstone and clay used for the purpose ¢f increasing the hard-
ness of the finished product,

The procedure for formins thc fuze body is the samc for both
typus of ceramics. When the constituent matorials wem. properly
mixnd they were put under a pressure of 120 Kg/em? and baked at

tcmpt,r'lture of 1200° C for 2 period of two to three hours,

L4s Fuze Body:

Designine o body for this type of fuze crected a real problem,
The main difficulty to overcome was to obtain 2 srtisfactory method
of securing the fuze in the shcll, The ceramic moterinl has the,
prorerty of beine quitc brittle and if the fuze is not properly
sccured, it will brcck up when the shell is fired from the eun,

The bollistie fifures for the couimment in which the cerzmie
fuzes werc to be used re aos follows:

Gun 10:5 em Sk C/33 8.8 .cm. SkC/30
Shell 10,5 cme Spere L/L.6 8.8 cm. Sper. L/L.6
Mugzle velocity 900 m/scc 790 m/sec _

Gas pressure 3175 Ke/em? 3300 Ke/em<

Acccleration 13800 g im-mboee 14,500¢ -

In order for a ceromic fuze body to withstand such stresses
it was nccessary to include 2 source of clasticity which would
absorb some of the initial shoch of firing, On the orieinal
desiin the idea of a shock absorber was loft out completelys The
fuze was threaded directly into the she¢ll and on 21l firing tests
the threads ruptured, and the fuzes failud to function,
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L, Fuze Body, (Cont'd,)

When the idea of usine threads to secure the fuze failed, two
other methods were tried. Sce figs. 2 and 7. The design as shown
in fie, 2 proved to be the most satisfactory. The fuze was secured
by means of two kcep rines ond a metal rine collar (fip. 5) which
threaded into the shell, This method allowed sufficient flcx=-
ibility to eliminate the tendency for rupture on firing, Sce figs
6 for the position of collar ond kcep ring,

The closin~ picce for the fuze body had to be treated in the
same manner, Sce figs, 3 and 4 for the two desirns, A kneeding
matcrial was vscd to hold the closine picce in fig, 3 but again -
the problem of insufficiunt clasticity developed. To solve this,
the oripinal desien was cut down as scen in fir, 4 2nd held in
place with a split keep-ring,

5. Test Results:

The originel tests made with ceranic fuzec showed extremely
poor results, due to the shock of firing, The last few tests
made early in 1945 wer: carried out with a ¢ rdboard washer
placed betwcen thc fuze body and tho fuze scit, Sce fips. 6
and 7, The washer cbsorbed most of the hammer cffect and con-
giderably rcduced the number of melfunctions cnuscd by fuzces
breaking up. Under this ncw set-up the fuzes werc 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 firs, 8 and 9. The firing tests of the fuzes
shown werc mode carly in 1945:

Fuzc No. Results
3 The fuze started to fire, The body above

the circular cut away scction was totally
splintcreds The closing picce located in
the circular groove with the metal keep-
rin~ was broken loose and badly distorted,
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5, Test Results, {Cont'd,)

Fuze NO.

15

22

23

Results

Better results were shown with this fuze,
Only the lower flat seating surface of the
fuze body in and around the circular proove
was damaped, This section was cbout 3/4
splinterced., The closing piece was slightly
distorted,

The fuze body in this case remaincd in=-
tact up to the extcernal rcroove at which
point a larse chip broke out, In the
closing picce only the middlc part broke
loosc,

In this case the fuze body remained in-
tact except for a slirht chip at the for-
ward end of the body. The closing picco
was cracked but still held to-rother

with the mctal kecep-ring,

The portion of th. fuze body above the
circular groove was totally destroyed,
The closinge pleee wis also completely
splintcred,

The fuze body cbove the circular sroove was
completely destroyed, The closine piece
which had been sceurcd in place with the
kncedine material was in ordér. All conn-
cetions were free of dcfeets,

6. Conclusions:

The last rccorded tests on this type of fuze construction
were by no means entircly sntisfactory. Considerable progress
had been made since the projuct was first undertaken and it
was still rerarded as o feuasable onc,

Prcparcd by:
R. L. GELLEIN
Lieut., USMR,
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