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Abstract:

Introduction: Designing and manufacturing anti-mine boots insoles is important in the military defense industry to
reduce explosion damage.

Purpose and methodology: In this research, first, several types of anti-mine boots are examined and then, the

proposed models are designed and analyzed by Autodein finite element software. The data presented by the reference
research were used to validate the results of the numerical analysis.
Results: The simulation results of the present study with the reference research had acceptable accuracy. In the

proposed models, the reliability coefficient for each model was calculated and compared to a base model.
Findings: The proposed models are designed with a combination of metals and composite materials with different

thicknesses. Among the studied samples, a design with lateral surfaces of steel sheet with a thickness of 1 mm and
two insoles of three layers of steel, Kevlar-epoxy fabric and glass-epoxy with thicknesses of 1, 1 and 2 mm were used,
respectively, Can improve reliability by up to 60%. Also, the structure of this type of boot is proposed in such a way
that the sole of the foot moves 15 cm away from the center of the explosion, which reduces the destructive effects by

up to 5 times.
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Abstract:

Introduction: Designing and manufacturing anti-mine boots insoles is important in the military defense industry to
reduce explosion damage.

Purpose and methodology: In this research, first, several types of anti-mine boots are examined and then, the

proposed models are designed and analyzed by Autodein finite element software. The data presented by the reference
research were used to validate the results of the numerical analysis.
Results: The simulation results of the present study with the reference research had acceptable accuracy. In the

proposed models, the reliability coefficient for each model was calculated and compared to a base model.
Findings: The proposed models are designed with a combination of metals and composite materials with different

thicknesses. Among the studied samples, a design with lateral surfaces of steel sheet with a thickness of 1 mm and
two insoles of three layers of steel, Kevlar-epoxy fabric and glass-epoxy with thicknesses of 1, 1 and 2 mm were used,
respectively, Can improve reliability by up to 60%. Also, the structure of this type of boot is proposed in such a way
that the sole of the foot moves 15 cm away from the center of the explosion, which reduces the destructive effects by

up to 5 times.
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* Corresponding Author mail: shaikh1381@gmail.com




jB;M\@@W}’ﬁJR&“MJ; @

35Tl g ilio —F

o ylb V-5

eyl o8l oyl yas cwiige (o 0 K8 el M (g lmiil sla b T o laiel slee sl Sealins o e bl (o g e g [V]
(\Ya-)

SIS L 0S5 ambo )0 (i e 5 (Seelind (B DAl o g el (g5l il > izp o Sleo, 7 e slem, e «5y55 [A]
OF) YA o)l ¢ gwtign )3 (S3lo oo 4,85 s loxas!

o)l N 0,00  guaipge y3 siluJde 4 i85 " il Sl cow as,ln slacl b e hlos o e (Sadly onuyy 5.;)).," & 2lai e [V]
(\Y40) fY

‘"L_goyﬁ -y sl 5 ‘S)lz.ml ‘_;)l;\f)b' )\ g;...al.» 0839,y s G’l):’ J...l:;u ‘_;Lasui)j) "l m‘} L,>J§ (8 (ST ‘J_:..pl )% A5)SL' (e [\Y‘]
OYAE) BV ojlods o pwdige jo (s3lo Jow @ pns

ol (138 L ot LS slacelies b 3lE -y janalS Y sin Slbo S s g3ae 5 (y25 gaalllae "l Sen 5 e Lisanl; [VF]
OYAY) F o Lo dao L g baojle SOl cimghy sole dlxs

Sl smgh 5 (sale dlome Mg lomisl () NT)L )3 (85 (5,095 S ojle (K2 LSS (2555 5 0ue wyp ' OhKen 50 ([ 18]
(\Yay) ¥ c)l.o..i'; ‘me)‘..f; 9 Laso}L...»

;S..;\S.a (W A.Lza ‘"L.s“’?ff'zi‘»"‘?'” (51'“‘_5)5 &9y 2 o):.u'u.n oole )l J..ol:> )l;uu‘ T )"l (&9 g &5')2" ‘_gAJJLIaA " “p “57';:5 9 u’“ ‘(5‘°)L!. [\9]
OFAR) ¥ ol colislas

WL P S
[1] Andrew, V., “ Blast and Fragment Resistant Safety Boot Footwear ”, United States Patent, 1999, Patent No. Us 5,979,081.
[2] J.P. Dionne, A. Makris, J. Nerenberg, "Design, Development, and Evaluation of the HDE Demining Ensemble and
Accessories", Med-Eng Systems Internal Report Final Report, (2001).
[3] ] R. Hayda, M. Harris, “ Modeling Injury Effects of Landmines, Bullets, and Bombs , Clinical Orthopedics
and Related Research, Vol. 3, pp. 97-108(2004.)
[4] ] Harjai,. L and Pathania,.M.,* Foot Protective System: A Boon to Demining Soldiers ”, Med J Armed Forces
India, Vol .63, pp. 5-6 (2007).
[5] Phlawadana P., Vanadurongwan V., “ Boots for Minimizing Injury from Explosives ” , United States Patent,
No. Us 6, 9873,081(2009).
[6] Peregrin V., Theodorus J., “ Protective Footwear ”, United States Patent, No.US 7,530,181 B2 (2009).
[9] Karahan M., Karahan E. A., "Development of an innovative sandwich composite material for protection of
limb against landmine explosion: mechanical leg test results ” , Textile Research Journal, 0(00),pp. 1-16. (2016).
[10] Karahan M. “ Blast Performance of Demining Footwear: Numerical and Experimental Trials on Frangible
Leg Model and Injury Modeling” Journal of Testing and Evaluation. Vol. 46, pp. 666-679 (2017).

[12] Baker A., “ Development and Validation of a Finite Element Dummy Lower Limb Model for Under-Body
Blast Applications ”” Ph.D. Thesis, Faculty of Virginia Polytechnic Institute and State University (2017) .

[17]1 ] John C., Skofronick J. G. “ The Physics of the Body ” ,Medical Physics Publishing Corporation, (1992).
[18] Kaw A. K., “of composite materials ”” ,CRC Press, (2005).

YA

@ 0P 8810 6000600000000 000000000000000000000000000000000000000600000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000scsssssscscscscscsssssssscs

- @ QG(Q A’ m(e v ?Q-l( (4 qmo 005‘



