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Strong and light armour plate

Aluminum stands out as an important 
alternative for secure ballistic protection, 
either in civilian or tactical vehicles and 
infrastructure.

The use of aluminum optimizes the weight 
efficiency ratio of armoured vehicles and 
heavy constructions like military bridges.

proven track record

Aleris has many years of experience in the 
manufacture of armour plate for ballistic 
protection. AA5059 is a top alloy which has  
a proven track record on renowned tactical 
vehicles such as the MRAP vehicles supplied  
to the U.S. Department of Defense.

AA5059 is produced following the military 
specifications MIL-DTL-46027 rev K and TL 
2350-0004 rev 4.

The following Milne de Marre graphs have 
been generated to offer a design guide to 
engineers and designers of armoured 
vehi cles, as well as to demonstrate the ballis- 
tic performance and weight efficiency of 
most commonly used Aleris armour plate 
alloys.

They allow a simple estimation of the 
weight of an aluminum plate under consi - 
deration of the ballistic performance 
according to the appropriate MIL standard 
and the individual alloy density.
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milne de marre graph for armour plate materials (according to mil)

example:
V

50
 = 800 m/s (2,625 ft/s)

result:
Areal density = 115 kg/m2 (23.6 lb/ft2)

how to use the graph:

Requirement V
50

: 800 m/s 2.625 ft/s

Areal density AA 5059 alustar®: 115 kg/m2 23.6 lb/ft2

Assumed plate dimension: t × 2,000 × 3,000 mm t × 78.7 × 118.1 in

Assumed plate weight: 690 kg 1.521 lb

characteristics of aa5083, aa5059 and aa7039
 corrosion Weldability  Ballistic requirements Spalling 
 resistance  Bullets mine explosion

AA5083 H131

AA5059 H131 alustar®

AA5059 H136 alustar®

AA7039 T6

not suitable  excellent



www.aleris.com   3

mechanical properties of aa5083, aa5059 and aa7039
alloy temper Specification plate thickness   tensile strength rm Yield strength rp0.2 elongation a 
   mm  in  mpa ksi mpa ksi %

AA 5083 H131 MIL-DTL-46027K (MR) 6.35 – 12.69 0.250  – 0.499 310 45.0 241 35.0 8 
  (table II)  12.7 – 50.8 0.500  –  2.000 310 45.0 255 37.0 8  
    50.81 – 76.2 2.001  – 3.000 303 44.0 241 35.0 9

AA 5059 H131 MIL-DTL-46027K (MR) 6.35 – 12.69 0.250 – 0.499 365 53.0 269 39.0 8* 
alustar® H136 (table II)  12.7 – 50.8 0.500 – 2.000 359 52.0 269 39.0 7* 
    50.81 – 76.2 2.001 – 3.000 324 47.0 269 39.0 8*

AA 7039 T6 MIL-DTL-46063G   38.1    1.5   414 60.0 352 51.0 9 
     38.1    1.5   393 57.0 331 48.0 8

* H136 temper usually achieves a higher elongation value of minimum 10% versus a minimum  
of 7% for H131 temper, which makes it favourable for e.g. protection against mine explosions.

deformation after mine Blast
alloy temper plate thickness distance: plate–mine deformed height 
  mm in mm in mm in

5059 alustar® H136 15.0 0.59 350 13.78 298 11.73*

5059 alustar® H131 15.0 0.59 360 14.17 285 11.22*

7020 T6 15.0 0.59 370 14.57 261 10.28*

7017 T6 15.0 0.59 390 15.35 229 09.02*

2519 T87 15.0 0.59 540 21.26 cracked cracked

* Without cracks

The mine blast test results shows that the 
aluminum alloys absorb the blast energy 
better then steel alloys. In comparison to 
steel alloys, the distance between mine and 
plate can be reduced.

mine blast performance

mechanical performance
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