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The engineering formulas were derived to estimate the pressure and pulse (impact momentum) affecting a rigid wall at detonation of one- and multi-layer high explosive (HE) charges in 1D and 2D geometries. Rigid wall simulates any structural design which is subjected to HE impact. Explosive is characterized by density (е, detonation velocity DH, and adiabatic exponent ( of detonation products. Pressure at the Chapman–Jouguet plane is considered as the detonation pressure pH = (eDH2/((+1), where γ = 2.8, 2.5, and 2.2 for RDX, amatol, and 1 : 1 amatol–ammonium nitrate mixture, respectively. In case of normally incident detonation wave (DW) on the wall, initial pressure p0 can be calculated using the formula: 
p0/pH = [5γ + 1 + (17γ2 + 2γ + 1)1/2]/(4γ), 
where γ is relevant to the HE layer contacting the wall. Actually, for all HE it can be assumed that p0/pH ≈ 2.4. When DW propagates from the wall towards to the open end of explosive charge (ignition at the wall), then 
p0/pH = [(γ + 1)/(2γ)]2γ/(γ–1). 
In this case, p0/pH ≈ 0.3. The pressure pulse transmitted to the wall does not depend on the direction of DW propagation and is calculated for uniform HE charge from the formula: 
J = k(γ)ρeδeDH = k(γ)meDH, 
where δe is the explosive charge thickness, me explosive charge mass per unit area, and 
k(γ) = {3/[4(γ2 – 1)]}1/2. 
For the multilayer charge consisting of a set of different HE layers, the total pulse can be accurately calculated using the formula: 
J = ΣJi = Σk(γi)meiDHi. 
In case of sliding detonation (planar geometry), the DW front is perpendicular to the wall, the initial pressure on the wall is equal to detonation pressure: p0 = pH. In the formula for pressure pulse, 
k(γ) = [1/(γ + 1)]·{3/[2(γ – 1)]}1/2. 
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Fig. 1. Detonation in three-layer charge. Detonation velocity drops with decreasing layer number. Here α1, α2, α3 are inclination angles; 1 front of expanding detonation products; and 2 rigid wall. 

In case of multilayer charge with different DW front angular inclinations, the total pressure pulse is given by the expression: 
J = ΣJi = Σk(γi, αi)meiDHi, 
where k(γ, α) = {[3/(4(γ2 – 1))]·[1 – (γ –1)(sin2α)/(γ + 1)]}1/2 (Fig. 1). 
The suggested formulas are valid for numerous applications, including explosive welding [1, 2]. 
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