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ABSTRACT

A method for ballistically testing primers in conjunction with
propellant containers used for ejection fuzes was devised. A signifi-
cant difference in velocities is noted between the use of XM94 and
XM94E1 Primers,

INTRODUCTION

The present specification acceptance test for output for the XM94 and
XM94E]1 primer is based on depression of a lead disc. This test has not been
adequate to insure satisfactory performance in all items using these primers,
It has often been necessary to resort to testing of a complete end item for
which the propellant-ignition combination is an integral part in order to
determine the source of ballistic difficiencies., This report covers studies
with a special ,45-caliber gun (modification of a Minneapolis-Honeywell design)
which demonstrated a simple and economical technique for measuring functional
adequacy of these primers in a system similar to that employed in the end item.
The test appears very sensitive to primer quality. The weapon chamber can be
modified to fire several different primer-propellant container combinations
(Pigure 1A, 1B, 1C, 2A, 2B, 2C), Propellant containers as shown in
Figure lA were used with XM94 and XM94El primers for this report, The output
of the primer-propellant container is determined by measuring muzzle velocity
of the .45-caliber bullet,

It should be noted that in conjunction with this program, a card gap
test 18 also being developed for testing the output of primers, and will be
covered by a separate report.
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STUDY

A test was devised for the .45-caliber gun using one production
lot of propellant containers and four differént lots of... . - (..
primers of the following composition:

1. XM9 loaded to minimum of specification,45 mg of NOL
and 53 mg and dextrinated lead azide.

2. XM94 loaded to maximum of specification,50 mg of NOL
and 57 mg of dextrinated lead azide.

3. XM9El loaded to minimum of specification, 45 mg of
NOL and 63 mg of 1333 lead azide.

4., XM94E1l loaded to maximum of specification,50 mg of
NOL and 67 mg of 1333 lead azide.

The first series of tests were fired (Table 1) over a one-day
period using the four different lots of primers in conjunction with
the propellant containers. The second series (Table 2) consisted
of three different lots using the same lot of propellant containers.
As shown in Table 1 comparing XM94 and XM94El minimum and maximum
respectively, the following results are noted:

From Table 1
XM94 minimum = 354 ft/sec, XM94El minimum 511 ft/sec
XM94 maximum = 401 ft/sec, XMI4El maximum 515 ft/sec

From Table 2

XM94 maximum 397 ft/sec, XM94El minimum 501 £ft/sec,
XMI94E1l maximum 514 ft/sec

There is a significant difference between the velocities
obtained with the XM94 and XM94El. However, with the XM94El
there does not appear to be any significant difference in velocity
between minimum and maximum loaded. With the XM9 there is a
measurable difference in this respect.

The ballistic results show that the XM94El not only gives
significantly higher results, but the results are more uniform
(Table 1 and 2). Also, the variation of the average velocity of
each day's firing of the same primer lot is not significant
(Table 1 and 2).

.2.



CONCLUSION

Feasibility of a simplified technique for functionally testing
primers and propellant containers independent of the end item has been
demonstrated. This method shouldbe useful as a development tool, and
also for acceptance testing for primer and propellant containers.

Action to be Taken

Arrangements will be made to check out production lots of primers
and propellants container assemblies to obtain data to base
specification limits.

-3
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TABLE 1
BALLISTIC RESULTS OF FIRING OF XM94 AND XM94El PRIMERS
WITH PROPELLANT CONTAINER ASSEMBLIES

8. s S ERTNERR AT )
XM9% XM94 XM94EL XM94El
Minimum, Maximum, Minimum, Maximum,
ft/sec ft/sec ft/sec ft/sec
342 431 532 578
348 441 497 511
340 298 474 507
388 444 528 529
327 415 521 502
300 380 508 468
380 345 517 519
337 440 515 516
300 406 536 534
384 421 516 542
369 388 527 538
377 449 465 502
351 386 520 540
372 360 551 534
403 431 510 507
333 416 520 532
360 352 472 493
355 382 504 454
355 449 500 477
394 515
354 = Average 401 = Average 511 = Average 515 = Average
28 = Standard 41 = Standard 22 = Standard 29 = Standard
Deviation Deviation Deviation Deviation



TABLE 2
BALLISTIC RESULTS OF FIRING OF XM94 AND XM94El PRIMERS
WITH PROPELLANT CONTAINER ASSEMBLIES

. FRQERE. T)

XM94 XM94E1 XM94EL

Maximum, Mininmum, Maximum,

ft/sec ft/sec ft/sec
403 487 485 497 482
380 489 512 522 514
338 501 526 529 502
414 546 512 501 532
371 516 512 527 517
386 503 515 537 530
407 502 482 511 528
381 514 499 510 512
353 511 468 496 504
453 476 476 516 477
439 504 506 521 525
376 510 462 524 534
401 526 513 502 535
394 518 503 483 513
409 481 524 497 524
449 494 501 498 518
412 476 529 513 535
375 515 518 508 536
406 493 527 522 508
400 498 521 498
379
415 503 = Average 514 = Average

19 = Standard Deviation 16 = Standard Deviation

397 = Average
28 = Standard
Deviation

«5a
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N\ ABSTRACT \

Accession No. AD

Picatinny Arsenal, Dover, New Jersey
A METHOD FOR BALLISTICALLY TESTING PRIMERS
Louis Silberman, Donal Ellington

Technical Memorandum 1322, January 1964,

10 pp, figures, tables. Unclassified

report from the Process Engineering Laboratory,
Ammunition Engineering Directorate.

A test method for ballistically testing
primers in conjunction with propellant
containers used for ejection fuzes was devised.
A significant difference in velocities is
noted between the use of XM94 and XM94El
Primers.
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