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Fig. 1. Assembly diagram of a composite material package before explosion welding
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???. 2. ????? ?????? ??????????????? ????????? ???????:

1 – ????????????????, 2– ????????? ? ?????????? ?????????,

3 – ???????? ????????, 4 – ????????????? ????????, 5 – ???????????

????????, 6 – ????????????? ?????????, 7 – ?????

Fig. 2. Explosion welding scheme of composite material:

1 – electric detonator, 2– explosive container, 3 – throwable plate,

4 – intermediate plate, 5 – fixed plate, 6 – metal base, 7 – ground
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?????????

Fig. 3. Macro-graph of composite material
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???. 4. ??????? ?????? ????????? ????? ?????? ??? ???????????

625 °? ? ????????? ???????? ???????? ? ????

Fig. 4. The phase composition of the composite after annealing

at a temperature of 625 °C with different holding times in the furnace
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Fig. 5. Microstructure of the boundary zone of the composite heterogeneous armor material
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????????????? ????????? ?????????
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Fig. 6. Appearance of a composite heterogeneous

armor material based on titanium and aluminum alloys
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??????? ???????? ??? ????????? ?? ????????????? ?????????? 120?120 ?? (???. 7). ???????? ?? ????????
???????????? ????? ??? ????????? ??????????????? ?????????? ?????????.
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????? 90°.?? ?????? ???????? ????????? ??3 ??????? ???????? ???????????? ? ????????? 5+-0,1 ??????. ???
?????? ????????????? ?? ?????? ???????? ????????? ??4 ??????? ???????? ???????????? ? ????????? 10+-0,1
??????. ????? ?????????? ????????????? ??????????? ???????? Leica D1S70 D8.

 
Image not found or type unknown

 
???. 7. ??????? ??? ??????????????? ??? ????????? ?? ?????????????

?????????????????? ??????? ??????????????? ????????? ?????????

Fig. 7. The appearance of an experimental sample of composite armor material

prepared for testing for bullet resistance
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???????? ????? ??????. ????? ???????? ???? ????????????? ????????????? ???????? ?????? ???? ??-4?.
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?. ?.83-13-539 (??? ?????????? - ???????? ????????????????). ???????????????? ??????????? ???????? -
????? 7,0 ?; ??????? ????????  ?????? ???? V3 = 410±10 ?/?.

??????? ????????????????? ???????? ?? ?????? ?????? ??4 ???????????? ?????????????? ??????? ??????? ???,
???????? 7,62 ??. ?????????? ????????? ????????  ??????? ??????? 7,62?39 ??, 57-?-231, ? ????? ?? (???
?????????? - ???????? ????????????????). ???????????????? ??????????? ???????? - ????? 7,9 ?; ???????
????????  ?????? ???? V3 = 720±15 ?/?.

????? ??????? ???????? ?????????? ????????? ??????????? ???? (????????/??????????). ??????? ???????
??????????? ?????????, ???? ??????????? ???????? ???????? ???????, ? ??? ????? ??? ???????? ???? ????
??????????? ????????, ??? ??????? ???? ??????????????? ?????? ??? ?????????????? ??????; ????? ????????
??????-????????? ?????????? ??????????? ??????????. ?????????? ????????? ????????? ?? ????? ????????
????????? ???????????? ?? ???????? 8 ? 9.

?????????? ????????? ????????? ????????, ??? ??? ???????? ??????????? ????????????????? ????????
?????????????? ???????? ?????????? ?? ?????? ???????? ????????? ??3 ? ?????????? ????????????? ????????,
???????? ?? ???????? ???????? 9?19 ?? ???. 7?21, ? ????? ???. ?????????????, ??????? ????????????? ??????
???????? ????????? ??3.
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???. 57-?-231, ? ????? ? ????? ?? (???).
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???. 8. ????????? ????????? ????????? ?? ?????? ?????? ?? ????????????? ??3 ? ??4

?? ???? 34286-2017 (??? ??????): ? - ??????? ???????; ? - ??????? ???????

Fig. 8. The result of evaluation tests for the bullet resistance class Br3 and Br4 according

 to GOST 34286-2017 (top view): a) the front side; b) the back side
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???. 9. ????????? ????????? ????????? ?? ?????? ??????

?? ????????????? ??3 ? ??4?? ???? 34286-2017 (??? ?????)

Fig. 9. The result of evaluation tests for the bullet resistance class

Br3 and Br4 according to GOST 34286-2017 (side view)
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