
ABS ,;- f.7.;: 

report de 
percussion drilling tools which 

were done at Drilling Research Lab, Salt 
Lake City, during February, 1980. The 
purpose of the tests was threefold: 
a) to compare the penetration rates of 
different hammers with each other and 
with conventional rotary drilling, b) to 
measure and compare the hammer pulses at 
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at high temperature. 
hammers and three solid bit hammers were 

of penetration in granite than were ob- 
tained with conventional rotary techniques. 
Tests at high temperature r 
failure modes for the air d 
Minor modifications should 
tion of these hammers at hi 

Two roller bit 
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The baseline for ha er penetration 
rate comparison was the data from a Reed 
M-70 7-7/8" insert bit run without hammer 
over a range of weights on bit and rotary 
speeds. This baseline data is plotted in 
Figure 1. Each of the hammers was then 
run in samples of the same granite. The 
oilfield hammers used the same Reed bit as 
the baseline tests and each of the indus- 
trial hammers used the bit with which it 

quipped by its 

The bits used e industrial 
ammers are one-pie 
emispherical tungsten carbide inserts 
Figure 2). The inserts are quite Strong 
n compression but not in shear, so they 
an withstand heavy blows from the hammer 
ut not high'torques imposed by high 
eight on bit. The WOB was held constant 

XNTRODUCTION 

The U. S. Department o 
Division of Geothermal Ener 
funding a program directed 
new technology for drilling 
geothermal wells. 
gram are to develop the technology re- 
quired to reduce the cost of geothermal 
wells by 25% by 1983 and by 50% by 1987 
One aspect of this prog 
development of advanced 
that are capable of hig 
tion. Percussion drilling systems are 
being evaluated under this program. A 
'series of laboratory tests has recently 
been conducted to establish baseline per- 

high temperature conditions. 

The goals of this pro- 
f acturer . 
eel bodies with 
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lb (approximately manufacturers' 
ndation) for all three industrial 
, and the air supply pressure and 
speed were varied. The inserts in 
ler bit do not experience the same 

can be run at higher WOB values. For the 
bit/hammer tests, the rotary speed 
d constant at 45 rpm and the air 

The 
f penetration are plotted for 

rmance dati at ambien 

per describes the results 

RATE OF PENETRATION 
shear loading, so these assemblies 

I For the ROP measurements, two 
: "oilf ield" hammers were rented and thre 
inindustrial" hammers were bought. Both 

icating piston striking an anvil, b 
joilfield.tools are threaded to accept a 

t types use the = m e  principle of a 

conventional _. roller-bit, while an indus- - ._ --.----I-" ." - _ "  .I-__ - 

pressure and WOB were varied. 

itions in Figures 3-4. 
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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. 
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electronic image products.  Images are produced 
from the best available original document. 
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aonp monp m w m  177 Y29 U* 133 447 nn 
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(30 000 lb) 

275 ps i  ROP test. 
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hows that the pene- 
industrial hammers 
the 312 power of the 
which theory pre- 
on rate (and blow 
ret ica l  values are 
he increasing back 
n exhaust position. 
imposed by the air 
it shank becomes more 
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These very high loads were apparently 
caused by the dynamic separation of the 
bit and the load cell plate with their 
subsequent impact as they rebounded back 
together. Some of the broken accelero- 
meters were rated for 50,000 g service, 
indicating loads i,n excess of this amount. 

Because of these failures, the Epley 
hammer, which has a plastic feed tube 
inside the piston as well as a plastic 

During each of the high temperature 
s, the air temperature was measured 

ust air became significantly cooler 
hammering began and the air expansion 
he piston keplaced the orif ice expan- 
of the temperature soak period. 
hammers produced expansion cooling of 
oximately 48OF, which could be signi- 
nt in keeping the operating tempera- 
low in a hot wellbore. 

CONCLUSIONS 

HIGH TEMPERATURE he hammer intake and exhaust. The 

The objectives of this 
ting were to verify high 

These test results indicate that off- 
-shelf industrial hammers w i l l  not 

their modification. Replacing the plastic 

The first hammer teste 
Mission A63-15. -The bit wa 1 be done . 
a cast iron billet and the 
brought to 350°F over a one 
passing hot air through it. 
'started and the hammer was 
the bit and begin drilling 

. ing the hot air flow. Aft 
minutes the hammer stopped 
by passing ambient air thr 
:then disassembled. The De 
'in the toD of the bit had 


