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Выступающий
Заметки для презентации
Dear Sir or Madam, my name is Michał Najwer and I am laboratory manager in company Explomet. The subject of the presentation is Strengh properties of Al2519/Ti6-4 bimetall fabricated by explosive welding.
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Выступающий
Заметки для презентации
Presentation plan is as follows. At the beginning I wil say couple words about application of tested materials, what need industry now. Next I will describe tested material and tell couple words about performed studies. Next step are contucted heat treatments and after this we made analysis of obtained results and drawn conlcusions.
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Выступающий
Заметки для презентации
Nowadays industry strives to weigth reduction, what is equal with cheaper exploitation. Military industry are using heavy materials in such objects like military cars, planes. To be cheaper in use, we must to reduce their weight. What is related with it? The new, ligth materials need to have very good strength properties like for example, very heavy armored steel. Additionaly they may have such properties like very high ballistic ressitance to use it in military industry or in aviation


“SH

Narodowe Centrum
Badan i Rozwoju

erials with enha_nced ballistic c explomEt

resistance for aeronautic and space constructions HIEH- ENERGY TECHNIOUES WORKS

Application of lightweight
materials

AA2519 Rest

AA2519 Cu% | Mn,% | Si,% | Fe,% | AL% Ro» | A% |
o> mm MiPa e

Cu, % Mn, % Si, % Fe, % Al, % po 2 A, % P,
AA1050 1 mm MPa oem3

AA1050 0,04 0,0 Rest

r 3
| ! "k 5 mm MPa g/cm

Lot ' TiGA4V 0,1 0,0 Rest

.04



Выступающий
Заметки для презентации
For research we use trimetalic material AA2519-AA1050 joined with Ti6-4. Chemical composition densities and strenrth properties are shown in tabels. Thickness of individual layers are 5 mm of AA2519, 1 mm of AA1050 and 5 m of Ti6-4. AA2519 characterised with very poor plasticity, and very good balistic resistance so that it can be use in such industries like aviation, aeronautics or military industry.
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Выступающий
Заметки для презентации
To using this material in military industry, aviations, aeronautics we must give him required shape. In most cases this material will be use as housings or covers to protect from hitting objects like bullets or objects which are in atmosphere.
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Выступающий
Заметки для презентации
To give them  required shape, we can make some operations like forming or drilling holes for quick assembly or disassembly of finished product. Due this we made some tests to simulate those opeartions.


&= explomet

HIGH-ENERGY TECHNIQUES WORKS

New advanced layer Al-Ti materials with enhanced ballistic D
resistance for aeronautic and space constructions

S

Narodowe Centrum
Badan i Rozwoju

Experimental procedure

Tl

Simulated heat treatments

 Tensile test

e Ram test

 Bend test with force measurments

Hardness measurments



Выступающий
Заметки для презентации
What was the experimental procedure. At first we made simulated heat treatments to improve properties of examined material. Next we did some tests like tensile and ram test. Except that we made bend tests with force measurments, and at the end we did hardness measurments in whole material.
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Выступающий
Заметки для презентации
We did tests on 3 different condidion of material. Specimen HTS was material without heat treatment. Specimen HT1 and HT2 had the same first three stages. This is annealing in 530 deegres of celsius for 120 minutes, after annealing cooling in water. The stage three was made because AA2519 has very poor plasticity. Due to, we did aging in 165 deegres of celsius for 600 minutes. At the end for HT2, we additional reduce thickness of AA2519 of 15% thorugh rolling to further improve strength of material.
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Выступающий
Заметки для презентации
At first we made tensile tests. As we can see the highest streght has material after additional rolling to reduce thickness of AA2519. this was specimen HT2. Tensile streght of this specimen was 30 Mpa highher than specimen HT1 and almost 90 Mpa higher than speciment without heat treament. Elongation of each specimen was similiar.
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Выступающий
Заметки для презентации
Next step of researchs were ram tests. In those pictures we can see scheme of conducted ram tests and destroied specimens. Obtained results shown that the highest ram strength has specimen HT2. Ram strength of speciment HTS and HT1 are in a similiar level. About 122 Mpa for HTS and 126 Mpa for specimen HT1.
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Выступающий
Заметки для презентации
Moreover was conducted bend tests which aimed to simulate forming process. We made bending test in two cases. With tensile AA2519 layer and with tensile Ti6-4 layer. In this picture we can see scheme of conducted bend test with characteristic dimension. The bending radius was 20 mm for each specimen. In this picture we can see how does it looks in practice
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Выступающий
Заметки для презентации
For each material condition we did 3 tests, which are selected by points in this graph. Basis on those points were made average changing of force in a function of bending angle and it is selected with continous line. The bending test process itself can be divided into three zones. Zone A after stabilisation of system is characterised by monotonic increase of bending force. In Zone B we can observed some fluctuation in bendign force which may be due to necking or changing of shape of material. Zone C is clearly connected with bending of sample force slided between instrument jaws. This slide effect we can see in this picture.
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Bend test - tensile Ti6Al4V layer
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Выступающий
Заметки для презентации
In this picture we can see effect of heat treatment on tested materials. As we can see material HTS used at least force to bend the specimen. The two others condition of materials used more force to bend the specimen. For average bending angle 60 deegres we can observe increase in force 4,5 kN for speciment HT2 and almost 7 Kn for specimen HT1. In this graph we can clearly see this three stages which I describe in the earlier picture. As we can see Zone A ends in aprox 86 deeegres for each condition of material. The Zone B ends in aprox 110 deegres. Next is Zone C which is characterised with sliding sample beetwen instrument jaws. Specimen HT2 has here a little bit less use of force tha HT1. But considering dimensions of specimen, HT2 has higher strengt.
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Выступающий
Заметки для презентации
In bending test with tensile AA2519 layer we met some problems like cracking of AA2519 layer. Speciment without heat treatment cracked when the specimen was bend to 70 deegres. After this case we made heat treatment  with additioanl aging to improve plasiticity of AA2519. After this operation we bend the sample succesfully, without any cracks. Unfortunatelly speciment after rolling to reduce thickness of AA2519 and to improve strength properties, cracked when the sample bend to 55 deegres.
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Hardness measurments
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Выступающий
Заметки для презентации
Hardness measurments confirms results obtained during other tests. It is clearly seen that for HT2 sampe, the microhardness both in the Ti6-4 and AA2519 increased in comparison to HTS and HT1. 
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Conclusions

e proposed heat treatments conditions and operations like
rolling have significant impact on tensile strength, ram
strength , force used to bending and hardness of individual
layers of the studied trimetal;

e the highest tensile strength and ram strength, as well as
proper hardness was obtained for HT2;

e jtis possible to use the obtained knowledge for proper
designing of sequence of shaping stages of such claddings,
which allows both plastic shaping of these sheets and
obtaining desired increased strength and hardness without
risk of damage potentially resulting from deformations related
to production processes.
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