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Design of Dies and Pin Plates for ROC 105 mm M30 Propellant
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2MPC, Armament Bureau
3The 203RP Arsenal, MPC, Armament Bureau

Abstract

Once the optimum web for a given composition has been determined, it may not be
feasible to manufacture a grain with exactly the prescribed dimensions. To meet this difficulty,
a web range of thickness must be established. The low limit of web thickness is set by
pressure limitations, while the upper limit depends on such things as flashlessness and
chamber capacity. To establish the web range, it is necessary to fire several propellant lots
with web thickness approaching the maximum and minimum web limits in the particular gun
for which the grain is intended. To indicate any tendency to produce erratic pressure, the
charge weights of these firings should be somewhat in excess of those required to give service
velocity. The web range established should be as wide as possible for manufacturing
feasibility when the gun-ammunition combination is desired to deliver a velocity close to the
maximum attainable. Under this condition, the web range that will satisfy the requirements is
very narrow and requires tight control of manufacturing processes. Propellants are shaped into
their final form in a plastic condition. This plasticity is result of the use of volatile solvents to
disperse the nitrocellulose among the other ingredients of the colloid. Subsequent evaporation
of the solvents during the drying process causes a shrinkage of the grain that must be allowed
for in the grain design. A major factor in the control of the burning rate is the control of the
control of the web dimensions. Once the dry grain dimensions percentage shrinkage for a
given composition have been established, the propellant can be made with reasonable
assurance that its dry dimensions will be close to expectation.

Key words : M30 propellant, dies, pin plates, shrinkage



