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3O2Mg/6%wtAL/0.22%wtAl

3O2AZ31/AlAZ31

AZ31

2.8Al

0.83Zn

0.59Mn

0.0023Fe

0.0009Ni

0.001Cu 

0.01Si 

BalanceMg 
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304ss

Hexply 8552

A

B

50V

8B

8B2A

2B6B7B9B 10B
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Thickness 2 Material 2Thickness 1Material 1 Series

 1 mm 304ss 1 

2 mm (10 layers) Hexply 8552 1 mm304ss2

2 mm (10 layers)Hexply 8552- 3 

- 1 mm304 SMAT (nt-ufc) 4 

 1 mm304 SMAT+ Nitriding(nc) 5 

2 mm (10 layers)Hexply 85521 mm304 SMAT (nt-ufc) 6 

2 mm (10 layers)Hexply 85521 mm304 SMAT+ Nitriding(nc)7 

4 mm (20 layers)Hexply 85521 mm304ss 8 

4 mm (20 layers)Hexply 85521 mm304 SMAT (nt-ufc) 9 

4 mm (20 layers)Hexply 85521 mm304 SMAT+ Nitriding(nc)10 

Energy/areal density (J.m-2.kg-1) Areal density (kg.m-2) Energy (J) V50 (m.s-1) Series

5.38 8 43 350 1

5.0411.16 56.2 400 2A 

6.09 11.16 68 440 2B 

0.95 3.16 3 92.53 

5.04 11.16 56.2 400 6B,7B 

7.71 13.53104.33545 8B 

5.65 14.3280.93 480 9B,10B 
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Experimental Deformation (mm) series 

6 1 

- 4 

- 5 

6 2B 

3.5 6B,7B 

6 8B 

3.5 9B,10B 
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TEM

 TEM

TiN-2TiB

1/2MPa.m

2.5%Ti-2TiB

0/5%Fe-0/5%Cr-2TiB

2.5%Ti-2TiB
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3O2AZ31/ Al

1/s

 AZ31

AZ31

B.S6 (MPa)E5 (GPa) KIC
4 (MPa.m1/2) HV

3 (1GPa) H.R2Tmws
1 (˚C) Samples 

320±13 430±8 3.2±0.1 18.2±0.3 5 1500 TiN

368±15 440±11 6.2±0.34 26.2±0.4 5 1650 36WT% TiB2 

372±13 435±15 6.0±0.24 25.3±0.4 20 1650 36WT% TiB2

365±15 432±12 6.05±0.17 24.6±0.3 50 1700 36WT% TiB2

380±16 450±10 5.9±0.11 25.6±0.4 20 1700 50WT% TiB2

400±17 480±10 5.58±0.32 24±0.6 201700 TiB2
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Toughness (MPa.m1/2) F.S8 (MPa) Hv
7 (GPa) Processing details Material composition 

391 ±31 27.6HP,1700, 60,30 TiB2-2.5%MoSi2 

3.8±0.6 365 ±89 18.3 ±1.2 HP,1650, 60,30Monolithic TiB2 

4.3±0.3380 ±74 24.8±0.9 HP,1650, 60,3022.5%TiSi-2TiB

4.3±0.4 23.7±1.96 HP,1750, 60,35 TiB2-5%CrB2 

5.2±0.4 538 ±45 29.6±2.5 SPS,1800, 5,50 Monolithic TiB2

6.2±0.9 506±82 27.0±2.5 PS,1800, 120,0TiB2-0.5% Cr-0.5%Fe

5.9±0.3 558±39 26.8±1.6 SPS,1650, 5,50TiB2-2.5%Ti 

AZ31

Fracture strength (MPa) 
Ultimate Tensile 

Strength (MPa) 
Yeild Strength (MPa) 

Young's Modulus 

(GPa)
Materials 

13.5±2.3 345.3±10.1 204.9±10.6 40.6±1.7 AZ31

19.5±2.6 384.8±7.3 238.6±4.1 43.2±1.5 
AZ31/ 

1.0Al2O3

17.4±1.3 372.4±8.9 231.0±1.4 42.9±1.0 
AZ31/1.4 

Al2O3

15.8±3.8 377.0±12.2 245.2±7.5 42.1±1.3 
AZ31/ 

3Al2O3

SEM3O2AZ31/1.4Al

AZ311/s
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SiC

SiC–2ZrB

SiC

1/2MPa.m

SiC

1/2MPa.m

SiC
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1. Functionaly Graded Materials (FGM) 

2. Nanocrystalline 

3. Nanotwinned Ultrafine Crystal 

4. Titanium Diboride (TiB2) 

5. Aluminium Oxide (Al2O3) 

6. Carbon Nanotubes (CNT) 

7. Zirconium Diboride (ZrB2) 

8. Boron Carbide (B4C) 

9. Tungsten(IV) Sulfide (WS2) 

10. Molybdenum Disulfide (MoS2) 

11. Johns Hopkins 

12. Sol-Gel 

13. Boron Oxide 

14. Titanium Isopropoxide 

15. Isopropyl Alcohol (C3H8O) 

16. Titanium Nitride 

17. Microwave Sintering 

18. Toughness 

19. Spark Plasma Sintering 

                                                                                    
20. Hot Pressing 

21. Pressureless Sintering 

22. Agglomeration 

 
 

از تمامي پژوهشگران،  مهندسي مکانيک هيئت تحريرية مجلة

کند تا استادان، دانشجويان و صنعتگران ساعي دعوت مي

هاي تخصصي خود هاي علمي و گزارشو مقاله هانوشتهدست

 ارسال مهندسي مکانيکرا به دبيرخانة مجلة علمي ترويجي 

ر رشد و ين مجلة کهن را در مسيابدين طريق و  کنند

 .فرمايند ياريش يش از پيب ييشکوفا

 


