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Lab Session #2 

   VOD Measurements – Part I – Dautriche’s Method 

The main goal of this laboratory session is to provide a practical experience in the measure of the 

velocity of detonation of different types of explosives by using the Dautriche’s method. The 

students will determine the desired parameter and will submit a written report within in seven 

days from the day of the lab session (view preparation of reports section). Each group will work 

with the explosive charge specified in the following table: 

GROUP EXPLOSIVE CHARGE 

1 Tovex (watergel) 

2 Geldyne (semi-gelatin dynamite) 

3 ____________ 

4 Powerex (permissible emulsion) 

5 Unigel (dynamite) 

6 ____________ 

 

The Dautriche’s Method 

The Dautriche (D’Autriche) method for measuring detonation velocity pre-dates the availability 

of high-speed cameras and digital electronics. It involves the use of detonating cord (detonating 

fuse, det-cord, prima-cord) as it is shown in the next figure:  

 

Figure 1. Dautriche’s method setup 
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In essence, two ends of a piece of detonating cord are inserted some distance apart into a column 

of high explosive, such as a stick of dynamite. When the explosive is detonated, the shock wave 

propagates along its length, first encountering and initiating one end of the detonating cord. 

Then, after the shock wave in the explosive has propagated further, it encounters and initiates the 

other end of the detonating cord. At this time there are two shock waves propagating along the 

detonating fuse, one from each end. If the detonating fuse has been laid along the surface of a 

lead plate, the point where the two shock waves eventually collide will be witnessed by the lead 

plate as a point of increased deformation. If the VOD of the detonating cord, the distance 

between the points where the cord was inserted into the explosive column, and the distance from 

the midpoint of the cord to the point of collision of the two shock waves, are all known, then the 

unknown VOD of the explosive column can be calculated using the equation as follows: 

𝐷𝑢 = 𝐷𝑓 ∙ (
𝑑1
2𝑑2

) 

Where, 

Du: unknown VOD of the column of explosive. 

Df: VOD of the detonating cord.  

d1: distance along the column of explosive between points of attachment of the 

detonating fuse. 

d2: distance from the midpoint of the detonating fuse to where the shock waves meet.  

There are a number of reasons why the Dautriche method is poorly suited for use with 

pyrotechnic materials. Most importantly, pyrotechnic materials generally do not produce the 

shock pressures needed to initiate detonating fuse. However, even if this were somehow 

overcome, the expense and effort required with the use of lead plates, and explosive output from 

the detonating fuse, make the Dautriche method less than desirable. 

Detonating Cord 

Detonating cord, also called detonation cord, detacord, detcord, prima cord or sun cord, is a thin, 

flexible plastic tube usually filled with pentaerythritol tetranitrate (PETN). 

 

https://en.wikipedia.org/wiki/Pentaerythritol_tetranitrate
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List of Materials: 

Concept Quantity 

Tovex 1 stick 

Geldyne 1 stick 

Powerex 1 stick 

Unigel  

Detonating cord 10 m 

Electric detonator (0ms) 6 

Metal steel plate 1 

Tape measure 6 

  

  

  

  

  

  

  

  

  

  

  
   
   
   
   
   
   
   
  

 

Estimated time distribution 

Time Action 

1:00 pm Arrival and PPE 

1:30 pm Shot #1 

1:50 pm Shot #2 

2:10 pm Shot #3 

2:30 pm Shot #4 

3:00 pm Shot #5 

3:30 pm Shot #6 

4:00 pm Departure 
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Preparation of reports  

The reports will be submitted as groups. It is important that a report maintains the interest of the 

reader while transmitting all essential information as concisely as possible. Each report should be 

written to suit the particular exercise under study. Do not present in the report sections that are 

simply a re-write from manuals or text books. Do not include any of the printed sheets from the 

laboratory manual in the main text of your report, unless this is a table or a question sheet that 

you have to fill in.  

The structure of the report should include:  

1. Report Title: Use a title page and include on this your name, group and date of 

experiment.  

2. Table of contents  

3. Introduction: This should be brief and should include a short statement of the 

objectives of the experiment. Basic physical principles should be outlined. 

4. Description of Apparatus: A short description of equipment used. 

5. Procedure: This section should only briefly outline the procedure with emphasis on 

the more important steps in the exercise. Draw attention to any part of the procedure, 

noting any difficulties encountered and how these were overcome.  

6. Results: All measurements and derived results should be included in a suitably 

devised tabular form. Wherever appropriate, include a graph as this always aids in the 

presentation of the results.  

7. Analysis of Results: This is the most important section of the report and hence 

should be given the most weight during writing. The students must predict the values 

using different theoretical equations. These values will be later validated using the 

results recorder during the lab session. Finally, the students must calculate the error 

between the analytical predictions and the experimental measurements, comment on 

the sources of error in the experiment and their effects on the results.  

8. Conclusions: This section should contain a discussion of the results, including a 

critical evaluation of the experiment, the equipment used, and the techniques 

employed.  

9. Bibliography: All publications referred to in the report should be listed with full 

details of author, title, publisher and year of publication. Clearly indicate in the text 

all references to these authors or reports. 
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Name: 

Date: 
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Lab Session #1- Work Sheet 

VOD Measurements – Part I – Dautriche’s Method 

 

Name:_________________________________________           Date:__________________ 

1. Detonating Cord  

DETONATING CORD 

Product Name  

Length (m)  

Diameter (mm)  

Coreload (g/m)  

Manufacture VOD (m/s)  

Misfire  Yes □            No □ 

 

2. Explosive Charge  

EXPLOSIVE CHARGE 

Product Name  

Explosive Type  

Length (m)  

Diameter (mm)  

Manufacture VOD (m/s)  

Misfire  Yes □            No □ 
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3. Electric Initiation system  

ELECTRIC INITIATION SYSTEM 

Detonator number #  

Number of detonators  

Electric detonator resistance (Ω)  

Detonator delay (msec)  

 

4. Metal Plate  

ELECTRIC INITIATION SYSTEM 

Material  

Length (mm)  

Width (mm)  

Thickness (mm)  

 

5.Dautriche’s methods measurements  

DAUTRICHE’S METHOD 

Elevation (m)  

Temperature (K)  

Humidity (%)  

D1 (mm)  

D2 (mm)  

Misfire Yes □            No □ 

Measured VOD (m/s) 
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Questions & Calculations -------------------------------------------- 

 

1. What is the main constraint while using the Dautriche’s method?  

 

 

 

 

 

 

 

2. Can we use it on all types of explosives? Why? 

 

 

 

 

 

3. What is the average accuracy of the Dautriche’s method? 

 

 

 

 

4. Why is it recommended to use a lead plate? 
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5. Why we use detonating cord? 

 

 

 

 

6. Can we measure the VOD by using the Dautriche’s method in charges 

with a different geometry other than a cylinder? Why? 

 

 

 

 

7. If we initiate the main charge by both ends, this VOD method would be 

more/less/equally effective? Why? 

 

 

 

 

8. Calculate the experimental error obtained by the Dautriche’s method 

for your particular explosive charge.  
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9. What are the possible hazards and how we can improve the safety while 

using the Dautriche’s method? 

 

 

 

 

 

 

10. Share your data with your colleagues and fill the following table about 

VOD: 

  

Explosive Manufacture VOD (m/s) Measured VOD (m/s) 

Tovex    

Geldyne     

____________   

Powerex   

Unigel   

____________   

 


