
110;11 
;01Lr7 
~ MLM-2310 

. - . 

... . 

Monsanto 
' 

MLM-2310 

Semiautomatic MDF Deburring Tool 

W. L. Simonton 

March 31, 1976 

Research and D evelopment Report 

MOUND LABORATORY 
Miamisburg, Ohio 

operated by 

AS'ffi{ 
MONSANTO RESEARCH CORPORATION 
a subsidiary of Monsanto Company 

for the 

UNITED STATES ENERGY RESEARCH 
AND DEVELOPMENT ADMINISTRATION 
U. S. Government Contract No . E-33-1-GEN-53 

DISTR{BUTJON OF THI 
DOC M NT lv UNLfMlfEtJ 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



.. 

• 

MLM-2310 
TID-4500 

Distribution Category UC-37 

Semiautomatic MDF Deburring Tool 

W. L. Simonton 

ISSUED: March 31, 1976 

NOTICE 
This report was prepared as an account of work sponsored by ·the United States 
Government. Neither the United States nor the United Statas EnArgy ReseArch 
and Development Administration, nor any of their employees, nor any of their 
contractors, subcontractors, or their employees, makes any warranty, express or 
implied, or assumes any legal liability or responsibility for the accuracy, com­
pleteness or usefulness of any information, apparatus, product or process disclosed, 
or represents that its use would not infringe privately owned rights. 

PRINTED IN THE UNITED STATES OF AMERICA 

Available from 

National Technical Information Service 

U.S. Department of Commerce 

5285 Port Royal Road 

Springfield, Virginia 22161 

Price: Printed Copy $4.00; Microfiche $2.25 

MONSANTO RESEARCH CORPORATION 
A Subsidiary of Monsanto Company 

mounD lABORRrORY 
Miamisburg, Ohio 

orerated fnr 

45342 

UNITED STATES ENERGY RESEARCH 
AND DEVELOPMENT ADMINISTRATION 

U. S. Government Contract No. E-33-1-GEN-53 

l 

DiSTRIBUTION OF THIS DOCUMENT IS UNLiil/iiTE.D# 



,, 

... ' 

•' 

Abstract 

A device for semiautomatically deburring the ends of lengths of MDF 
(mild detonating fuse) was developed by the Automation Development 
group at Mound Laboratory. The device performs the deburring func­
tion by cutting a 0.002 in. x 0.002 in. chamfer on the MDF with small 
rotating blades. This air-operated, semiautomatic device provides 
improvement over the manual method of removing burrs by reduction in 
time and operator strain. A time study is underway-to determine the 
time saved which is expected to be about 75%. 
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Introduction 

A semiautomatic machine for cutting MDF* 
to specific desired lengths was designed, 
fabricated, and developed at Mound Lab­
oratory. This cutting process was high­
ly successful in producing close toler­
ances and smooth quality cuts. However, 
the process left tiny burrs around the 
periphery of the MDF metal sheath. 
These burrs are also encountered in the 
manual cutting of MDF. Initially they 
were removed with surgical scalpels, 
which was tedious and time-consuming. 
Later, small, hand-held deburring tools 
(Figure 1) were developed which em­
ployed modified, hand-shaped Exacto 
blades to.cut a 0.002 in. x 0.002 in. 
chamfer on the ends of the MDF parts. 
With properly adjusted sharp blades, 
these tools did a respectable job of 

*MDF mild detonating fuse, which is a 
continuous thread of explosive contained 
in a metal sheath. 

deburring, although they too had drawbacks. 
The soft MDF was easily bent or twisted 
while it was being inserted in the tool 
and the tool was rotated to chamfer. 
Short blade life and the great effort 
to modify and position new blades in the 
tools for optimum chamfering were also 
problems. There was obviously still much 
room for improvement in the deburring 
process. To obtain this improvement, a 
project was undertaken to develop an ad­
vanced version of the chamfering tool 
with semiautomatic operation. Improve­
ments desired from the advanced design 
included a smoothly cut finish on the 
chamfer, elimination of off-center cham­
fers, elimination of twisting of MDF, 
prolongation of blade life, and easier 
blade adjustment and replacement. 

ROTATE TOOL. IN DIRECTION 
OF ARROW 

OR 

ROT ATE MDF IN 
DIRECTION OF THIS ARROW 

\ 

FIGURE 1 - Small hand-held tools replaced the use of 
surgical scapels ro remove burrs from MDF. 
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Description and Operation 

The semiautomatic device that resulted 
from this development project consists 
of a heavy base, a housing, and a rotor 
holding a pair of custom ground high 
speed steel cutter blades. The device 
is shown in Figures 2, 3, and 4. The 
rotor has buckets milled into its under­
side for air impingement drive and is 
mounted on a pair of matched duplex angu­
lar contact bearings. A tube extending 
through the top of the housing provides 
a guide for the precise positioning of the 
MDF workpiece against the blades and a 
stop pin controls the extent of contact. 
The rotor is operated with air at 80 psig 
pressure. 

The operating principles of the advanced 
design can be understood by studying 

Figure 3. The operator inserts the end 
of the MDF workpiece into the stationary 
guide, gently feeds it in until it touches 
the stop pin, and then stops feeding. He 
holds it in this position for one or two 
seconds and then gently pulls it out of 
the guide. The chamfering is complete, 
having been accomplished by the rotating 
cutter blades trimming the sheath of the 
MDF while it is against the nonrotating 
stop pin. The stop pin is smaller in 
diameter than the MDF workpiece; there­
fore the circumference of the MDF hangs 
off of the pin, and allows the blades to 
be sufficiently close to chamfer the MDF. 
The lightness or heaviness of the chamfer 
is regulated by the position of the ad­
justable blade mounting blocks which are 
controlled by set screws. (See Figure 4) 

FIGURE 2 - Operator's view of the deburring tool w~th ~ts ancillary pneumatic controls. 
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MDF GUIDE 

CUTTER BLADES 

ADJUST ABLE BLADE 
MOUNTING BLOCK 

FIGURE 3 - A cross-section of the semiautomatic deburring 
tool shows major components of the design. 

Discussion 

During the development of this device, 
the importance of several design factors 
became obvious. For instance, the central 
axis of the MDF guide must be coincident 
with the axis of the stop pin and the 
axis of rotation of the blades. If not, 
the chamfer will not be concentric to the 
longitudinal axis of the MDF. The blades 
may totally miss chamfering on one side of 
the workpiece and may cut into the core 
material on the other side. Misalignment 
between the MDF and the blades may also 
cause whipping of the MDF. This may be 
avoided by extending the MDF guide as 

close as · possible to the blades and per­
mitting a minimal amount of MDF to stick 
out of the guide. 

The developmental work on cutter blades 
was another important aspect of pro­
ducing a device that could cut a smooth 
chamfer around the small perimeter of the 
MDF. The blades were designed and ground 
at Mound Laboratory especially for this 
device. High speed steel was chosen as 
the material for the blades. In develop­
ment, various cutting angles and reliefs 
were ground onto a set of blades and then 

5 
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~IGURE 4 - Internal view of deburring tool shows adjustable blade mechanism. 

tried at chamfering. Improvements and 
modifications were then made until a work­
able set of blades was obtained. A 
sketch of these blades is presented in 
Figure 5, which shows how they contact 
the MDF. 

It can be seen that Blade One cuts on a 
steeper angle ( 1) with respect to the 
centerline of the MDF than does Blade 
Two. Thic dccign eliminates burrs. If 
both blades cut on the same angle burrs 
are generated at both the top and the 
bottom of the chamfer. By setting the 
blades at slightly different angles, 
Blade One eliminates the burr on top, 

and Blade Two eliminates the burr on 
the bottom. Sharpness on the cutting 
edges was also found to be a must. These 
blades can be resharpened and readjusted 
as the need may rise. A blade grinding 
fixture was also fabricated and used to 
grind blades, and can be used to grind 
replacement blades. This blade grinding 
fixture, which is shown in Figure 6, is 
made so that the adjusting block that 
holds the blade mny bP. clamped onto the 
fixture in milled slots and thus the 
blade will be positioned properly with 
respect to the grinding wheel for each 
surface to be ground. 

b 
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BLADE 2 

FIGURE 5 - Two blades at different angles eliminate burrs at top and bottom of chamfer . 

FIGURE 6 - The blade mounting blocks are clamped to a special fixture for rapid grind­
ing of each blade surface. 
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Summary 

A semiautomatic MDF deburring tool was 
developed which has the capability of . 
removing burrs efficiently and cleanly. 
In operation, it cuts a 0.002 in. x 
0.002 in. chamfer on the MDF sheath. It 
affords improvement over a hand-held de­
burring tool in producing smoother fin­
ishes on the chamfer, eliminating off­
center chamfers, eliminating twisting 
of MDF, prolonging cutter blade life, 
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and facilitating blade adjustment and re­
placement. It provides an estimated time 
saving of 75% over the original manual 
method of deburring with a scapel and 
eliminates considerable operator eye and · 
mental strain. Moreover, it requires a 
significantly lower level of operator 
skill than does the scalpel method. 
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