


Note: Estimating the charge size in explosive forming of sheet metal 

In the explosive forming of sheet metal some relatively easy method 
of estimating the size of the charge is needed. This short note describes 
a method in which the size of the charge is found by equating the work done 
in forming the component to that part of the explosive energy available 
for doing work on the component. 

Rigorous solutions for the work done in forming a component, even 
for simple shapes, are usually complicated. However, if we recognise 
that in the processes of interest the sheet metal is formed either by 
biaxial tension or uniaxial tension then the work done can be estimated 
from this equation: 

W.D. = t bA 
	

(1) 

where bA is the imposed change in surface area, Y is the uniaxial yield 
stress and t is the initial thickness of the sheet. If work-hardening is 
to be included then 

W.D. = t 5A {Y 	bA 11} 
2 A 
	 (2) 

where H is the slope of the plastic stress-strain curve. 

Consider the forming of a circular diaphragm of diameter 	to a 
spherical cap of radius Irt  and central height ITO. Then 

fa2  spherical surface area = It-0T 

original area 

and bA = Ith2  

and from equation (1) 

W.D. = trch2Y 

Let us now assume that the total explosive energy can be represented 
by a sphere (with the charge at the centre) and that the proportion of the 
explosive energy available for deforming the blank is given by the surface 
area of the spherical sector acting on the blank divided by the surface 
area of the corresponding sphere. For a circular diaphragm we have 

explosive energy available = 
w,62 	

(4) 

where 20 is the solid angle subtended by the blank at the charge W is the 

Ica2 
1. 

(3) 










