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This brief will consider logistic and light armored vehicles since medium and
heavy combat vehicles are more easily able to have mine protection due to their
massive structure...
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. Mine protection is a minor but important part of their original design. It is not
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Warren, M1 48397-5000
wolfeg@tacom.army.mil

Urclerbod Uncfussifad Linkichiod (Hsirbunion

N 20060824210

Current U.S. Practices in Mine Protection é & Current U.S. Practices in Mine Protection - é

TARDEC TARDEC

« Mines are only one part of the threst to U.S. vehicle occupants.

+ In well designed systems mine pr i grated into a
protection package,

This brief only
considers

protection of the
occupant from

mine effects.
Protection of
wvehicle function or
reparability in not
# high priority.
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Mine Threat to Vehicles is Real é
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Before discussion protection it is best to say # few words about why mine
protection is necessary...
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‘Why not obviate the need for mine protection by knowing where the
mines are and avoiding them?

« The rato of movement allowed by detoctors ia far 150 slow foc coaventiooal tanouver warfare, aud it witl
‘cutrelize the agility advantage zpon which tho Objoctive Foree is depeadent.

« Detection can asnally be defeated by small chages in enomy tactics

 Tho resources roqired to socaro all transit sroas after sweeping ane far in excess of those availablo to the

Objective Foroe. If an ares is not secured, i must be ro-swopt.
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‘Why not clear the mine and be done with it?
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TARDEC TARDEC Derpite the e of detection and there 1 no
‘Why not outsmart the mine fuse using low ground pressure and electronic yet for the con that well destgued mine p gives
devices?

For every attempt to finesse the threat, there is a tactical counter, usually at a very
small cost to the enemy... . MINE LES
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wmore sarvivable than light combat vehicles of the previous gemeration... upaint injury
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Fragmentation

Fragments — all fragments are kept out with ballistic material such as this anmor
aluminum floor plate.

Floor armer during M-939 Kit development
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Fragments — alternatively ballistic blankets are employed on the floor for grenade-
class fragment threst
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T Blast
Blast- Keep out blast with armor panch
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B\ Blast

Blast infury to ears fs considered to occar at 2+ pal overpressure.
U.S. Army dots not consider eardrute rupture itself to be incapacitating.
U.8. Army considers Bowen’s threshold for luny damage as injury tolerance.
There are several iustances where ear damage is the principal injury to

p and of adjacent vehicles.
+ NATO is considering recommendation of some type of hearing protection in

Jogistic vehicles.
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A fve predicti hodology by
Axelsson et al (Sweden) using chest walt
wvelocity as predictor of non-suditory
biast infury in complex wave
environment
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Deformation

TARDEC
d in two wayz blast shield
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Deformation Deformation

Blast Deflectors- structures that are not vequired to be rigid, and deform while
deflecting gasees away from the occupants...
Blast Shiclds- rigid plates and structures that reyist deformation by their strength... 3
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Both approaches wsusBy employ a secondary enclosure such as a fale floor o
prevent the occupant from coming be contact with the rapldly deforming plate.
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Loss of Vehicle Control

Loses of control- keeping all vehicle occupants in vestraints greatly redwces
sut of position injury, and injury from being ejected frons the velhicle.
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Gross Vehicle Movement

First Generation mine protective seating Emits the Joads transmitted to the
seat occupant (using material that deforms when stressed beyond an
cngincering Nuit.)
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Gross Vehicie Movement

Second Generation mine protective seating fimits the acockration that the
eccupant experiences by exerting a resistive force proportional to the input
velocity. This seating also recovers from the blast indoced compression

quickly enough to fumction a second tirse when the vehicle hits the ground.
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Gross Vehicle Movement

‘Third Generation mime protective seating is ander development...
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Shaped Charges
Charges- Protection against shaped charges requires armor of

substantial weight.

|silP! Charge snd Phate Thrower Mines vs Reference Am\:l
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Shaped Charges

Shaped Charges- Speciatized armor materials can significantly reduce the
‘weight of shape charge/explostvely formed penetrated protection.
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& Summary
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The U.S. possesses technology for mine
protection and have ficlded effective MP
systems for support vehicles.
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