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Main goal of my presentation is:Main goal of my presentation is:

•• to to present the results of present the results of mymy own longown long--term researchterm researcheses
on the properties of ballistic propelling charges used by on the properties of ballistic propelling charges used by 
leading companies worldwideleading companies worldwide,,

•• and and to point out to point out the practical the practical solutions solutions of technological of technological 
efforteffortss made to improve the ballistic properties of those made to improve the ballistic properties of those 

charges.charges.

2010 IMEMT Symposium     
München, October 11-14, 2010

Fot. Internet

Fot. Internet Fot. Martin-Baker



The research of ballistic propertiesThe research of ballistic properties of ejection seats of ejection seats 
rocket motorsrocket motors

The ejection systems areThe ejection systems are constructedconstructed
primarily of mechanical systems which primarily of mechanical systems which 
accurately perform their functions inaccurately perform their functions in a strictly a strictly 
defined time sequence, in a wide range of defined time sequence, in a wide range of 
operating conditions (temperature, operating conditions (temperature, altitudealtitude
and cinematic parameters of the aircraft). and cinematic parameters of the aircraft). 
The most advanced ejection seats are H0V0 The most advanced ejection seats are H0V0 
class, which indicates they can effectively class, which indicates they can effectively 
rescue the pilot, even under conditions rescue the pilot, even under conditions 
of the aircraft standing on the of the aircraft standing on the ground.ground.

Source of energy are propelling Source of energy are propelling 
charges of mass 2charges of mass 2--4 kg made     of 4 kg made     of 

doubledouble--base propellantbase propellant
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Main elements of rocket motor  of KMMain elements of rocket motor  of KM--1M ejection seat1M ejection seat
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A single charge is a thick-wall tube of cross-section
FFFF =24/14, 410 mm length, of mass – 200 g
The full charge consists of 11 pcs. of mass 2.1÷2.3 kg

MiG-21 - KM1M – PZM 

propelling charge

Modernization of PZM charges
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Thrust vs. time plot for KM1M ejection seat (modernized)
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MiG-29; K36; PZAMMiG-21; KM1M; PZM

IAR-99;  SC-H0V0; C

Propelling charges of rocket motors tested in full-scale
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Rocket motor of K36DM ejection seat with 
PZAM charges ready to test at ballistic stand

Thrust vs. time plot for   
K36DM ejection seat

PZAM charges
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Thrust vs. time plot for   
K36DM ejection seat

Thrust vs. time plot for   
SC-H0V0  ejection seat

Propelling charges C IIIPropelling charges CIII
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Technical and ballistic data of ejection seats
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Type   
of seat 

Weight of 

a seat, kg

Weight of 

charge kg

Impulse 

total, kNs

Thrust 

max. kN

Overload 

max.

Time of
work, s

Temp. of 
exploit. °C

KM1M 135 2,1 4,0 45 19 0,10 
0,18

-35 ÷ +60

K36DM 105 3,75 7,0 30 15 0,25 
0,35

-50 ÷ +50

SC-H0V0 90 2,8 5,0 25 14 0,22 
0,32

-35 ÷ +60
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Ability to detonation of propelling charges

View of charges ready to test

Steel plates perforated by detonationSteel plates perforated by detonation
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CONCLUSIONS

1. The weakest link of an ejection process is a human body,
- from long-term experiments result: overloading should not exceed

15  (by max. 0,3 second)
2. Propellant ballistic properties should be independent

of temperature in the range -50°to +65°C

3. Wider use of composite propellants to fulfill severe tests   
of IM requirements
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