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Fig. 1. Model of the developed composite material based on titanium and aluminum alloys
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??? ???????? ????????????????? ???????? ??????????????? ????????? ???? ??????? ?????????, ????? ? ??????
??????? ????????? ? ????. 1.

????????????? ???????? ???????????? ????? ????????????? ???????????? ???????? ?????????? ???????: ?95 +
??1-0 + ?95 + ??1-0 + ?95. ?????? ??????? ???????????? ? ?????????????? ???????????? ???????????????
?????????? ??????-????????? ?????????? ? ?????? ???????, ??????? ? ??????? ????????? ?????????
?????????, ??????? ????????? ? ????. 2.
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Table 1

Material brands and dimensions of workpieces

???????? ????????? ??????? ?????????, ??

?95 + ??1-0 + ?95 + ??1-0 + ?95
?????????? ??????? 500×300

??????? ?????: 1,8; 1; 1,8; 1; 6

 

??????? 2
???????????? ??????????????? ????????? ?????? ??????? ?????????????? ?????????

Table 2

Rational technological parameters of explosion welding of the developed composite

???????? ?????? ?????? ??????? ????????? ?????? ?????? ???????  
?????????????? ??????????? ???????? ????? ????? ??????? ????????? k,

??

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

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

?????? V?, ?/?

???????? ?????????? ??????????? ??????
V?, ?/?

 
????????

????????? D??,
?/?

?????? ???,
??

????????? r
??, ?/??3

 
1-2 2-3 3-4 4-5 1-2 2-3 3-4 4-5  

2900 41 0,75 2 2 2 2 2900
520 -
530

550 -
560

530 - 540
480 -
490  
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??????????? ??????????? ??????????? ??????????? ????????? ??????????? ??????? ?????????????????? ????
?? ?????? TiAl3, ?????????????? ??????????? ???????? ??????? ? ?????????? ??????????????? ???????.
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???????? ????????????????? ??????? ??????????????? ????????? ??????? ?95 + ??1-0 + ?95 + ??1-0 + ?95.
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??????????????? ????????? ???????????? ????? ?? ?????????????, ??????? ? ????????????? ????????.
???????? ???????????? ??????????? ??? ???????? ?????? ? ??????? [7 - 10].

? ?????????? ??????????? ???????????? ?????????? ???????????? ?????? ?????????????? ???????????????
???????????? ????? ?????????????? ?? ???????? ?????????? ????????? ?????? ???????? ?? 250 ??? ??
???????. ??????????? ??????????? ????????? ???????????? ???????????? ????????? ???????????
????????????? ?????????????? ????????????? ????????? [11 - 13].

???????????? ???????????? ????????????? ????????? ????? ?????? ??????? ? ??????? ????? ???????????
??????????? ????????? ???????? ?????? ?????????, ??????? ?????????, ??????? ????????? ? ??????????????
????????? ?????????. ?????? ????????? (?????????????? HV) ????????? ?? ?????????????? ??????????? ?
?????????????? ????????????? ?????????? ???-3 ?? ???????? ???? 9450-76 ? ????????? ?? ????????? 200 ??.
(HV0.2). ?????? ??????? ?????????, ??????? ????????? ? ?????????????? ????????? ????????? ????????? ??
?????????????? ???????? ??????? ???????????? ?????????? ?????????? ?? ???? 1497-84 ??? ??????????
??????????? ?? ????????? ?????? ?? 5145-500.
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??????????????? ?????: ? -  ??????? ??? ?????????; ? - ?????????? ???? ????????? ? ????????? ?????????? ? ?????????? ?????

Fig. 2. Photos of an experimental sample of composite metal material after explosive welding and waterjet cutting: a) external
appearance of composite; b) cross-section of composite in the plane of perforations in reinforcing layers

 



?????????? ???????????? ????????? ????????????? ????? ????????? ???????????? ?? ??????? 3. ????????????
??????????, ??? ????????? ???????????? ?????? ?95 (?????? ? ?????? ?1 ? ?5) ????????? 140-145 ?V,
????????? ?????????? ?????? ?? 1-0 (????? ? ????? ?3) - 156-158 ?V. ?????????????, ?????????????? ???????
?????????????? ??????? ?? ????????? ????????? ????????????? ????? ?????????. ???????? ????????? ? ????
?????????????? ?????????????? ?? ??????? ? ???????? ??????? (????? ? ????? ?2) ????????? 296-302 ?V, ? ?
???????? ???? ????????????????? ?????????????? (????? ? ????? ?4) - 552-556 ?V. ?????????????, ?
?????????? ?????????????? ??????????????? ?????????, ?? ??????? ??????? ???????? ???????????
????????????? ???????????????? ????, ????????? ???????? ????????? ????????? ????????????? ?????
????????? ? 3,5-3,8 ????.
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???. 3. ???? ?????????? ??? ?????? ????????? ????? ?????????

Fig. 3. Photo of a microsection when assessing the hardness of composite layers

 
??? ????????? ????????? ?? ??????????? ????????? ?????????? ????????????? ??????? ? ???????????? ?
??????????? ??????????-??????????? ????????????, ???????? ?????????????? ?????????? ???????? ?? ? ?????
??????? ?????????????? ? ????????? 0,1 ??. ??????? ??? ????????? ??????????????? ????? ???????, ?????
????????? ??????????? ?????????? ? ?????????? ????? ????????? ? ?????????? ???????????? ?????????? ??
??????????? ?????????????? ? ??????? ????????. ??????? ??? ????????? ????????? ?? ??????????? ?????????
?????????? ??????????? ?? ???. 4.

?????????? ????????? ????????????????? ???????? ?????????????? ?????????? ?? ??????????? ?????????
?????????? ????????? ? ????. 3.
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? ????????????: ? - ?? ?????????; ? - ????? ?????????

Fig. 4. Photo of composite samples for evaluation of strength characteristics

and plasticity: a) before the test; b) after the test

 

Таблица 3

Результаты испытаний на статическое одноосное нагружение

Table 3

Results of static uniaxial loading tests

?????????????? ????????:

?95 + ??1-0 + ?95 + ??1-0 + ?95

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

??, ??? ?0,2, ??? ?, %

????????? ????? ?????? ??????? 280 - 290 220 - 228 7 – 8

????????? ????? ?????? ??????? ? ????????????????????? ?????? (????????????? ?????????
??? ????????????????)

255 - 265 195 - 210 10 – 11

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

????? ??????? ????? ??????????? ??????????????
780 - 810 620 - 648 ?6
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????????? (?????? ?95) ? ???????????? ?? ??????? ??????? ???????? ?????????? ?????????????



?????????????????? ????????? (TiAl3) ???????????? ???????. ?????????? ???????? ? ??????? ?????????
????????? ??????????, ?????????? ? ?????????? ?????????, ??? ???????? ???????????? ??????? ?????????????
?????????????? ????????, ????????? ??? ? ???????? ??????????? ? ????????? ????????????? ???? ??????
?????? ????????????, ????????????? ? ???????? ??????????. ??? ?????? ?????? ?????????????, ??????????
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1. ? ????????? ????? ????????????? ???????????? ????????? ?????????????? ????????????? ????????
?????????? ???????? ???????? ???????????? ????????. ? ???? ?????, ?????????? ???????????????
????????????? ????????? ?? ?????? ??????? ???????? ? ?????? ? ????????? ?????????? ????????????
???????, ???????? ?????????? ???????;

2. ???????? ????????????????? ??????? ??????????????? ????????? ??????? ?95 + ??1-0 + ?95 + ??1-0 +
?95 ?? ???????????? ??????? ??????? ???????;

3. ?????????? ???? ? ???????????? ????????? ??????????? ??????????? ?????????, ??????????????
???????????? ???????? ?????????????? TiAl3 ???????????? ??????? ? ????????? ????????? ???
????????? ??????????? ????????????? ?????????;

4. ???????? ???????? ???????????? ???????????? ??????? ????????????????? ???????? ??????????????
?????????, ? ?????????? ???????? ??????????? ???????????? ?????????? ??????????? ?????????????
????????? ?? 3-3,3 ??? ?? ????????? ? ????????? ???????????;

5. ??????????? ??????????? ????????? ??????????, ?????????? ? ?????????? ?????????, ??? ????????
???????????? ??????? ????????????? ?????????????? ???????? ? ????????? ??? ? ???????? ???????????.

 


