
Journal of Hazardous Materials, 2 (1977/78) 183-187 
0 Elsevier Scientific Publishing Company, Amsterdam -Printed in The Netherlands 

183 

A REMOTE WELDING TECHNIQUE FOR HIGH EXPLOSIVES CONTAINERS 

Richard A. Hildner 
University of California, Los Alamos Scientific 

Los Alamos, New Mexico 97545 
Laboratory, 

ABSTRACT 

Samples of high explosives for environmental testing have been suc- 
cessfully enclosed in all-welded assemblies. Proper container de- 
sign, fixturing, welding power supply, and welding parameters ensure 
the safe, timely completion of the task. 

INTRODUCTION 

High costs associated with the machining 

and fabrication of conventional containers 

for compatibility experiments stimulated a 

search to develop different techniques. 

The all-welded container is a result of 

these studies. 

Samples of high explosives for environmen- 

tal testing have been successfully enclosed 

in welded assemblies. The design and weld- 

ing technique allow the containers to be 

reused several times. The atmosphere in 

the containers can be sampled as required 

either by attaching a valve or by using a 

pinch-seal tube. Proper container design, 

fixturing, welding power supply, and weld- 

ing parameters ensure the safe, successful 

completion of the task. Figure 1 shows 

some all-welded compatibility experiments 

in an oven. 

The containers are 127 mm (5 in.) diameter 

and have various lengths. Different types 

of containers are shown in Fig. 2. The 

Figure 1 

containers are made from 1 mm and 1.7 mm 

(0.040 in. and 0.065 in.) welded-wall Type 

304, 316 or 321 stainless-steel tubing. 

The tubing is cut to length, and the ends 

are flared to give a 21 mm (13/16 in.)wide 

flange on each end. The flanging die set 

is shown in Fig. 3. End caps are made from 

1.7 mm or 2.4 mm (l/16 in. or 3/52 in.) 

flat stock blanked out of sheets. 



Figure 2 

Figure 3 

The welding fixture, shown in Fig. 4, is a 

rotary table modified for added stability 

and remote operation. The joints are melt- 

down welds and require no filler rod. The 

torch is positioned 15' from vertical and 

is perpendicular to the horizontal axis of 

rotation. A Linde Model HW-17 air-cooled 

torch is positioned by a roller follower to 

maintain correct electrode location rela- 

tive to the weld joint. 

Figure 4 

The welding power supply is shown in Fig. I 
It is a Miller Gold Star Model A/BP. The 

machine is run in the DC straight-polarity 

mode. The amperage control is set at the 

"local" position, and the contactor con- 

trol is set at the "remote" position. A 

Varian Model G10 recorder records the weld 

ing amperage as a function of time to en- 

sure the reproducibility of weld conditions 

The welding torch and ground cables are 

run through the shield wall between the 

Figure 5 
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bled away so that the container may be re- 

used. 

operator and operations area. The opera- 

tor watches the welding operation through 

the viewing port, using a mirror. The 

building in which the welding operation is 

located is designed to protect the opera- 

tor from an accidental detonation. The 

welding power supply is locked out when the 

operator is in the operations room. The 

remote welding contactor switch is inter- 

locked so that the welding fixture must be 

rotating before the torch can be turned on. 

Copper chill blocks are used to minimize 

heat conduction into the walls of the con- 

tainer. The chill blocks are designed to 

provide uniform cooling of the weld joint. 

As an added safety precaution, they are 

large enough to handle the point deposition 

of heat from an entire weld cycle if the 

fixture fails to rotate. Polyethylene in- 

serts (Fig. 2) are used when possible to 

isolate the experiment from contact with 

the metal container. 

Test welds are made and temperature pro- 

files along the inner surfaces of the con- 

tainers are measured to determine the max- 

imum temperature to which the contents of 

the container can be exposed. A welding 

procedure is developed for each specific 

assembly, based on the results of these 

tests. The procedure must be approved by 

the experimenter, the welding engineer, 

and an independent group safety expert. A 

sample LASL WX-2 welding procedure is shown 

in Fig. 6. 

Container lids are designed with a valve, 

pinch-tube or electrical connectors as re- 

quired, depending on the type of test. 

Pinch-tube welding is shown in Fig. 7. 

The containers are opened in the inert 

glove box shown in Fig. 8, using a modified 

Fein nibbler. The weld is uniformly nib- 

This seal-welding has developed into a 

production method that promises to reduce 

the cost of compatibility tests. About 

70% of the containers welded are sealed 

with one welding pass. Twenty-five per 

cent require two weld passes (note that 

the weld and chill blocks must be cool be- 

fore the second pass). The remaining five 

per cent require additional passes to ob- 

tain a leak-tight seal. 

The need for repeated welding passes, to 

obtain a leak-tight seal can be attributed 

to poor fit-up of the pieces, misalignment 

of the torch, and misadjustments during 

the welding setup. 

Problems with poor fit-up have been solved 

by requiring more uniform flanges and lids. 

The roller follower has been modified to 

eliminate riding up on the flange and bend- 

ing of the guide pins that have caused 

weld skip in the past. 

The welded container makes the environmen- 

tal testing of explosives considerably 

cheaper. Assembly of the experiments is 

fairly fast, reliable, and safe. Future 

work will be directed toward improving the 

flanging dies and speeding up production. 
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