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DRILLING GUIDELINES
This section of the manual is intended to provide 
our customers with some guidelines that may help 
to make Boart Longyear bits work better.

A condensed, convenient reference for the selection 
of suitable drilling guidelines for impregnated bits is 
provided in the chart on Page 16.

ROTATIONAL SPEEDS —
(rpi OR r/cm INDEX)
When using surface set bits, most drillers adopt the 
practice of choosing the rpm and bit weight they 
wish to use and then adjust the fine feed control to 
maintain this particular weight as minor variations in 
the formation are encountered (see Section 2).

As a rule, impregnated diamond bits require higher 
rotational speeds to achieve penetration rates 
comparable with those of surface set bits. This is 
simply because the diamond exposure (protrusion 
of the diamond) is less with an impregnated bit and 
consequently penetration per revolution is less.

With impregnated bits, Boart Longyear 
recommends a quite different approach in which 
penetration rates are controlled within a fairly 
narrow range for a given rpm and the bit weight is 
of secondary importance.  This procedure is known 
as the rpi (r/cm) method of drilling.
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Rotational Speeds (Continued)

The rpi index (bit revolutions per inch of penetration) 
or r/cm (bit revolutions per cm of penetration) is a 
most important device in achieving maximum bit 
life, lowest bit cost and good productivity.

To calculate the rpi (r/cm) index, divide the 
rotational speed (rpm) of the bit by the rate of 
penetration, e.g., 800 rpm divided by 4 in/min = 200 
rpi, or (800 rpm divided by 10 cm/min = 80 r/cm). 

	 IDEALLY AIM FOR 200 - 250 rpi 	
		  (80 - 100 r/cm)

Providing you work within this guideline and the 
bit selected matches the formation, drilling should 
progress smoothly and the bit will wear at a more or 
less constant rate over its entire life.

If rpi (r/cm) is below the recommended minimum 
of 200 (80), excessive wear will occur so you 
should either increase rpm or decrease penetration 
rate by reducing bit weight. If ground conditions 
or drill limitations prevent you from making these 
adjustments, change to a lower-numbered bit.
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If rpi (r/cm) index is much above the recommended 
maximum of 250 (100), the bit may "polish" so you 
should reduce rpm or increase penetration rate by 
increasing bit weight. If rpm or weight cannot be 
altered, change to a higher-numbered bit.

"Polishing," "glazing" and "closing up" are terms 
commonly used to describe a condition where the 
face of the bit becomes metal bound and no dia-
mond points protrude from the matrix to cut the rock.

Penetration virtually ceases and it becomes necessary 
to "strip" the bit down the hole or otherwise  
re-expose the diamond (see Page 18). It is of the 
utmost importance, in order to avoid polishing, that 
the driller should KEEP THE BIT CUTTING.

BIT WEIGHT
Although we have stated earlier that bit weight is 
only of secondary importance when drilling with 
impregnated bits, we realize that it can become an 
important factor in some circumstances. This is es-
pecially true where limitation of the down-hole tools 
to withstand high thrusts is being approached, or 
where deviation control is of prime importance.

In such cases, it is suggested that a higher than 
normally recommended bit should be used, exercis-
ing some discretion concerning penetration rates. 
This will tend to diminish the deviation or down-hole 
equipment problems at some expense in higher bit 
costs.
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If very high bit loads are required to cut the rock, 
select a higher bit range. This will normally result in 
lower bit weights required while maintaining accept-
able penetration rates.

The bit weights shown in the chart on Page 17 are 
simply intended to indicate the range of weights 
considered normal for a given size of core barrel.  
If you exceed the maximum weight listed you can 
expect deviation to arise, excessive wear of core 
barrels and rods, and even down-hole failures.

FLUID FLOW
Regulation of fluid pump output by means of a wa-
ter flow meter, can be a useful technique for assist-
ing the drilling of very hard siliceous formations. If 
when starting to pump at the highest recommended 
fluid volume, there shows a need for bit stripping, 
pump output should be reduced towards the lower 
end of that recommended in the following chart and 
this will assist in a minor buildup of cuttings at the 
bit which will, in turn, abrade the matrix. If polishing 
or the need to strip the bit continues, a bit change 
should be made to the next higher bit.

Customers are encouraged to use cutting oils or 
lubricating fluids with impregnated bits in hard rock 
formations only.
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	 FLUID VOLUME	 ROTATION 
	 RANGE	 SPEED
SYSTEM	 gpm	 L/min	 (rpm)
LTK 46							       2,300 
	 2.5	-	3.5	 10	-	13	 1,400 
							       1,000

LTK 48							       2,000 
	                        2.5-4	 11	-	20	 1,500 
							       9,00

LTK 60							       2,000 
	 5	-	7   	              20-25	 1,700 
							       1,500

AQ/AQTK							       2,000 
	 3	-	5	 11	-	15	 1,200 
							       850

BQ/BQTK							       1,700 
	 6	-	8	 23	-	30	 1,000 
							       700

NQ							       1,350 
NQ-3	 8	-	10	 30	-	38	 800 

HQ							       1,000 
HQ-3	 10	-	12	 38	-	45	 600 

PQ							       800 
PQ-3	 18	-	23	 68	-	87	 50,006

IMPREGNATED BIT 
DRILLING GUIDELINES
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	 PENETRATION RATES	 INDICATIVE BIT
	 in/min	 cm/min	 WEIGHT RANGE
	 200 rpi	 250 rpi	 80 r/cm	 100 r/cm	 lb	 kN

	 11	.	5	 9	.	2	 29	 23 
	 7			 5	.	6	 18	 14	 1,000	-	3,000	 5	-	13 
	 5			 4			 13	 10

	 11			 8	.	8	 28	 22 
	 7	.	5	 6			 19	 15	 1,900	-	3,100	 8	-	14 
	 4	.	5	 3	.	6	 11	 9

	 8	.	5	 6	.	8	 22	 17 
	 5			 4			 13	 10	 2,000	-	5,000	 9	-	23 
	 3	.	5	 2	.	8	 9	 7

	 10			 8			 25	 20 
	 6			 4	.	8	 15	 12	 2,000	-	5,000	 9	-	23 
	 4	.	25	 3	.	4	 11	 9

	 8	.	5	 6	.	8	 22	 17 
	 5			 4			 13	 10	 2,000	-	5,000	 9	-	23 
	 3	.	5	 2	.	8	 9	 7

	 6	.	75	 5	.	4	 17	 14 
	 4			 3	.	2	 10	 8	 3,000	-	6,000	 14	-	27 

	 5			 4			 13	 10 
	 3			 2	.	4	 8	 6	 4,000	-	8,000	 18	-	36 

	 4			 3	.	2	 10	 8 
	 2	.	5	 2			 6	          5    5,000	-	10,000	 23	-	45

Bit weight can be measured on conventional Boart 
Longyear drills by using the "off pressure" method 
described in Section 2 (Page 40).
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PROBLEM SOLVING AND TIPS
Much can be learned from examining impregnated 
bits when they are pulled from the hole. The 
illustrations and observations appearing on Pages 
20 - 27 will help you identify and remedy many of 
the common field problems.

Normal retirement or discarding of an impregnated 
bit should only take place after it has been totally 
consumed. Most Boart Longyear impregnated bits 
have full depth waterways to allow the bit to be fully 
consumed. The first indicator that a bit is nearing 
normal retirement is a rise or kick in pump pressure 
due to the diminishing depth of waterways.

Ideally, an impregnated bit will drill steadily, with the 
matrix and diamond wearing away at the same rate.

STRIPPING — IN THE HOLE METHOD
If too low a bit has been selected for the rock 
type or if an impregnated bit has been allowed to 
slow down and polish, it is necessary to "open" or 
"strip" the matrix surface to expose new diamonds.  
This can usually be accomplished by reducing 
the spindle rpm by about 1/3 - 1/2 (select a lower 
gear if you have a transmission) and maintaining 
a constant penetration rate. Bit pressure will build 
up for approximately 1/2 - 1 in (1 - 2 cm) of drilling 
and then the bit pressure will drop quickly, signalling 
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that stripping has occurred and the bit is cutting  
freely again. Immediately reduce bit pressure and 
increase spindle rpms to conform to the correct rpi 
(r/cm). If it becomes necessary to frequently repeat 
this process, it is recommended that you change to 
the next higher bit.

STRIPPING — OUT OF THE HOLE 
METHOD
Sandblasting the face of the bit with a hard 
abrasive will restore exposure and allow increased 
penetration when the bit is returned to the hole.  

Notes:

•	 Stripping is to be avoided as much as possible 
because it artificially reduces bit life.

•	 If the bit has to be stripped repeatedly, replace it 	
with a higher bit.

•	 Under no circumstances should any acid be 
used for stripping a Boart Longyear impregnated 	
bit.

•	 Shutting off water while drilling and waiting for 
the bit to "bite" is not recommended by Boart 
Longyear as a method of stripping.
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	 WEAR PATTERNS

	NE W

	IDEAL  WEAR PATTERN

	NORMAL  RETIREMENT

WEAR PATTERNS, 	
PROBLEMS, AND REMEDIES

ID	 OD

ID	 OD

ID	 OD
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Boart Longyear recommends the use of a water flow 
meter to verify water flow while drilling and the use of 
ring gauges for wear of the bit and reaming shell.

OBSERVATIONS

The face wear pattern of an impregnated bit should 
be relatively flat with slightly chamfered sides.

Full depth of impregnation evenly consumed.

	IDEAL  WEAR PATTERN
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	 WEAR PATTERNS

	FA CE GLAZED
	 (Diamond polished
	 and metal bound)

	

	

	E XCESSIVE DIAMOND
	E XPOSURE

	 CRACKED WATERWAYS

ID	 OD

ID	 OD

ID	 OD
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Matrix abrades away before diamond has worn 
sufficiently, resulting in high diamond exposure and 
premature diamond release with low bit life. Caused 
by overfeeding/overdrilling. Increase rpi (r/cm), or 
change to a lower bit.

Excessive bit load; dropped rods; free fall of 
(wireline) inner tube in dry hole; bit crushed by rod 
holder, foot clamp or pipe wrench. Pushed down an 
undersized hole (i.e., reaming shell worn out).

OBSERVATIONS

Sand blast face or use other recommended 
methods to re-expose diamond. Try again with rpi 
(r/cm) in the 200/250 (80/100) range. If the face 
glazes repeatedly, change to a higher bit.

Boart Longyear recommends the use of a water flow 
meter to verify water flow while drilling and the use of 
ring gauges for wear of the bit and reaming shell.

	 CRACKED WATERWAYS
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	 WEAR PATTERNS

	 BURNT

	

	

	 CONCAVE FACE WEAR
	 (Rounded to I.D.)

	I .D. GAUGE LOSS

ID	 OD

ID	 OD

ID	 OD
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Boart Longyear recommends the use of a water flow 
meter to verify water flow while drilling and the use of 
ring gauges for wear of the bit and reaming shell.

Often caused by excessive penetration rate for the 
rpm used — rpi (r/cm) too low. Also can be caused 
by core grinding, overdrilling.

OBSERVATIONS

Lack of water — Check pump and rod string for 
leaks, check inner tube adjustment. Maintain 
coolant flow rates.

Overfeeding — Increase rpi (r/cm)
Broken formations — Cement or change to a lower 
bit.
Drilling over lost core — Check core barrel/core 
lifter/core lifter case.
Insufficient drilling fluid — Check inner tube length	
adjustment; check pump and rod string for leaks; 	
increase pump output.
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	 WEAR PATTERNS

	 CONVEX FACE WEAR
	 (Rounded to O.D.)

	
	O .D. GAUGE LOSS

ID	 OD

ID	 OD
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Boart Longyear recommends the use of a water flow 
meter to verify water flow while drilling and the use 
of ring gauges for wear of the bit and reaming shell.

OBSERVATIONS

Insufficient water flow — Check pump and rod 
string for leaks; increase pump output.

Vibration — Alter rpm.
Lack of circulation fluid — Increase coolant flow rate.
Bit reaming down undersized hole — Check reamer 
shell gauge and replace if undersized.
Check anchoring of machine.
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NOTES
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SECTION 2

SURFACE SET BITS
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SURFACE SET 
DIAMOND PRODUCTS 
Boart Longyear offers its customers a full range of 
surface set coring bits engineered to the same high 
quality standards used for our SERIES impregnated 
products.

This standard range includes a variety of profiles, 
diamond grades and sizes, enabling the customer 
to select a bit that will cut his formation with top 
efficiency.

Other types of tools, such as pilot-type, non-coring 
bits and tapered reamers, as well as other special 
purpose tools, can be manufactured upon request.

Applications: Surface Set Diamond Bits can 
be used to drill almost the entire range of rock 
formations encountered.

Selection: To assist you in selecting an appropriate 
surface set bit, please study the following 
paragraphs and then refer to the Surface Set Bit 
Selection Guide on Page 36.
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BOART LONGYEAR
DIAMOND GRADES 
Boart Longyear offers a complete range of diamond 
grades to suit your application; your representative 
will assist you in the selection of the appropriate 
grade to fit your requirements. In general, the 
following selection guidelines should be considered:

•	 The highest-quality, unprocessed, natural drilling 
diamonds are specifically for use in core bits for 
hard to very hard formations. These are higher-
cost diamonds which return higher salvage value 
if the bits are returned undamaged.

•	 High-grade, natural drilling diamonds are 		
commonly used in core and non-core bits and 	
special purpose tools such as tapered reamers 	
and hole openers for hard formations.

•	 The best quality, processed drilling diamonds are 
suitable for core bits for medium-hard to softer 
formations. These are lower-cost diamonds 
suitable for all general purpose tools.

•	 The lowest-cost, partially processed drilling 	
diamonds are normally used in casing tools. 
These diamonds are suitable in core bits for the 	
softest formations only.
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BOART LONGYEAR CROWN 
PROFILES
The profile of the bit face or crown is very important 
because it affects drilling speed, hole deviation, bit 
life, and, ultimately, the overall cost-per-foot drilled.

Boart Longyear offers a wide choice of profiles for 
surface set bits that cover all common drilling condi-
tions (profiles other than that shown in the following 
chart are available on request). As a rule, multistep 
bits drill fastest but are less robust in hard, broken 
conditions where round or semi-flat profiles are 
preferred.
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SURFACE SET CROWN 
PROFILES
	PROFILE	 LETTER	 DESCRIPTION

	 B	 Semi-Round (standardized by 
DCDMA): The most commonly 
used of non-step core bits.  
Exceptional strength in very hard 
broken ground.  Requires high 
bit loads.

		  Multi-Step (standardized by 
DCDMA): Very popular bit for 
wireline drilling — good  
penetration and stability in all  
but very broken formations.

	F	  Pilot Crown: Adds stability to 
the cutting face to minimize hole 
deviation. 
 

	M	  Tapered Pilot: Good in most 
formations and has excellent 
stability. 
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WATERWAYS
Waterways are usually shallow in Boart Longyear 
surface set bits to provide even cooling and flushing 
throughout the face.

Face discharge ports are recommended when 
drilling soft, friable formations to minimize core 
washing and when using Boart Longyear's Q3 
(triple-tube) Core Barrel. In hard-to extra-hard 
formations, face waterways may be omitted, leaving 
only ID and OD water courses to force more fluid 
over the face of the bit.

In abrasive and broken formations, reinforcement of 
the leading edge waterways with tungsten carbide 
inserts is often specified by customers and is 
recommended to minimize damage to the bit and to 
extend bit life.

DIAMOND SIZE
Rules of thumb: The harder the rock, the smaller 
the diamonds. Small diamonds should not be 
specified for drilling badly broken ground.

Number of individual stones (or diamonds) is a very 
important factor in determining how well a bit will 
cut. Boart Longyear uses mathematical formulae to 
position each and every diamond on a bit to ensure 
proper overlap with a minimum of diamonds. This 
keeps the carat weight (and initial bit cost) as low 
as possible in a balanced design.
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	DIAMOND 	 AVERAGE	 DIAMOND SIZE
	 RANGE	 SPC	 in	 mm
	 6 - 10	 8	 0.098	 2,49
	 10 - 15	 12	 0.085	 2,16
	 15 - 25	 20	 0.071	 1,80
	 25 - 35	 30	 0.063	 1,60
	 35 - 45	 40	 0.058	 1,47
	 45 - 55	 50	 0.054	 1,37
	 55 -70	 62	 0.048	 1,22
	 70 - 90	 80	 0.044	 1,12
	 90 - 100	 100	 0.042	 1,07
	110 -130	 120	 0.040	 1,02

Using advanced power metallurgy technology, cou-
pled with years of field experience, Boart Longyear 
has developed a high performance matrix that is 
suitable for virtually all common drilling conditions.

This matrix is standard on Boart Longyear surface 
set products and provides for the highest diamond-
holding characteristics.

BOART LONGYEAR STANDARD 	
DIAMOND SIZES
in stones per carat (SPC)



TM

36

SURFACE SET BIT			 
SELECTION GUIDE

	 ROCK TYPE	 ROCK CONDITION

ULTRA HARD
Jasperite		I  ronstone	A ll types
Quartz		  Chert

VERY HARD			 
Quartzite	G niess	G ranite	A ll types
Rhyolite	D iorite	P orphyry	

HARD			 
Andesite		  Basalt	A ll types
Gabbro		D  orerite	

MEDIUM HARD		  Competent
Dolomite	S iltstone	S chist	
Sandstone		P  egmatite	 Broken

SOFT			   Competent
Shale		L  imestone
Tuff		P  egmatite	 Broken

VERY SOFT
Clay		G  ypsum	A ll types
Talc		P  otash
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	 45/55 SPC	 35/45 SPC	

	 35/45 SPC	 25/35 SPC	A , B, W

	 25/35 SPC	 15/25 SPC	A , B, W

	 15/25 SPC	 10/15 SPC	 B, W

	 10/15 SPC	 6/10 SPC	 B, W

*Number of steps are based on N size bit.

	 DIAMOND SIZE	 FACE
		  PROFILE

	 FACE STONES	 STEP STONES	 (N Size)*

	N ot recommended 
	U se impregnated bit

	N ot recommended 
	U se impregnated bit

	N ot recommended 
	U se impregnated bit
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OPERATING PARAMETERS
Efficient drilling practice, when using surface set 
coring bits, calls for a sound balance between 
rotational speed, bit weight and penetration rate for 
the specific drilling conditions encountered. If you 
work within the operating guidelines set out, good 
drilling progress and economical bit life can be 
expected.

BIT SPEED — SURFACE SET BITS
Bit rpm should normally fall within the 
recommendations below. High rpm should 
be avoided in soft formations to prevent hole 
enlargement. Down-hole vibration should be  
avoided at any rotational speed.

RECOMMENDED rpm —  
SURFACE SET BITS
BIT SIZE	 rpm

LTK 48	 900 – 	2200
AQ	 800 – 	1200
AQTK	 1,000 – 	1500
BQ	 600 – 	1000
BQTK	 800 – 	1200
NQ	 500 – 	 800
HQ	 400 – 	 600
PQ	 350 – 	 500
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BIT WEIGHT
It is difficult to make clear recommendations for 
surface set bit weights, which take into account the 
many factors influencing bit performance. These 
include rock formation, condition of hole, diamond 
quality, and many others.

When using a new surface set bit, only sufficient 
bit weight should be applied to ensure the bit cuts 
freely at an acceptable penetration rate (usually 2 – 
6 in/min, [5 – 15 cm/min]).

As the diamond tends to wear, increasing bit weight 
will become necessary to keep the bit penetrating. 
Some judgement is necessary in choosing the point 
at which the bit is retired from service.

In the absence of experience in the conditions to 
be drilled, an approximation of maximum bit weight 
when using high-quality diamonds is given by the 
following formula:

Maximum Bit Weight (lb) = Carat Weight x 		
	A verage Number of Stones/Carat x 7

Maximum Bit Weight (kg) = Carat Weight x 		
	A verage Number of Stones/Carat x 3.2

Example:  NQ BIT - 16 carats, 45/55 stones/carat

Maximum Suggested Bit Weight = 

	 16 x 50 x 7 = 5,600 lb

	 16 x 50 x 3.2 = 2 560 kg

BIT SIZE	 rpm

LTK 48	 900 – 	2200
AQ	 800 – 	1200
AQTK	 1,000 – 	1500
BQ	 600 – 	1000
BQTK	 800 – 	1200
NQ	 500 – 	 800
HQ	 400 – 	 600
PQ	 350 – 	 500
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WEIGHT (FORCE) ON THE BIT AND 
PENETRATION RATE (Continued)
The weight of the rods and the down force 
developed by the hydraulic cylinders provide the 
force exerted on the diamond bit while drilling. This 
force is difficult to measure directly, but can easily 
be found by the following "off pressure" method:

(1)	Suspend the rods with the hydraulic swivel 
head, close the restrictor valve and place the 
four-way valve in the lowering position.

(2)	With the drilling motor running at a fast idle, note 
the reading on the hydraulic pressure gauge. 
This is approximately equal to the hydraulic 
pump pressure plus the weight of the rods in 
terms of hydraulic pressure.

(3)	Rotate the rods and feed them down by opening 
the restrictor valve. As the bit touches bottom, 
part of the weight of the rods will be supported 
on the bit. This action is indicated by a decrease 
in the gauge reading. The difference in the 
gauge readings is called "off pressure."  	 Note:  
The four-way valve must be in the lowering 
position and the engine at approximately the 
same speed as in part (1).

(4)	The "off pressure" multiplied by the area of the 
hydraulic cylinders will give the force on the 
diamond bit.
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The following example applies to Boart Longyear 
conventional drills (i.e., Longyear 38 and 44) with a 
4" diameter feed cylinder:
Area of both cylinders (4" diameter)
		  = 25.1 in2  (162 cm2)
A 100 psi (7 kg/cm2) drop pressure (off pressure) 
would represent a total force on bit as:
Total force on bit
		  = 25.1 in2 x 100 psi
		  = 2,510 lb
		  or 
		  = 162 cm2 x 7 kg/cm2

		  = 1 136 kg
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FLUID FLOW RATE
The flow of drilling fluid in a hole serves many 
purposes including the essential cooling of the 
diamonds and removal of cuttings. The flow rates 
indicated on the following chart are a useful guide 
for common combinations of rods and barrels when 
drilling with surface set bits.

Boart Longyear normally recommends the use of 
cutting oils or lubricating fluids and a water flow 
meter when drilling with surface set bits.
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RECOMMENDED FLOW RATES 
FOR SURFACE SET BITS

SURFACE SET BITS	 gpm	 L/min

AQ bit with AQ Rods:	 2 - 3	 8 - 12	
AQTK bit with AQTK Rods:	 2 - 3	 8 - 12
BQ bit with BQ Rods:	 4 - 5	 15 - 19
BQTK bit with BQTK Rods:	 4 - 5	 15 - 19
NQ bit with NQ or NCQ Rods:	 5 - 7	 19 - 26
HQ bit with HQ or HCQ Rods:	 6 - 11	 23 - 42
PQ bit with PQ Rods:	 10 - 15	 38 - 57

A Size bit with AW Rods:	 2 - 3	 8 - 12
B Size bit with BW Rods:	 5 - 7	 19 - 26
N Size bit with NW Rods:	 6 - 11	 23 - 42
H Size bit with HW Rods:	 8 - 13	 30 - 50

LTK 48 bit with AWJ, AQ, 	
    AQTK OR AW Rods:	 2 - 3	 8 - 12
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NOTES
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SECTION 3

SHELLS, SHOES AND 

SPECIALTY PRODUCTS
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The surface set reaming shell is a tubular core 
barrel component which couples the bit to the core 
barrel outer tube. The outside surface of the reaming 
shell is set with diamonds to a specific diameter to 
ensure a constant hole diameter regardless of wear 
on the core bit. The reaming shell also serves as a 
stabilizer.

Boart Longyear diamond set reaming shells can be 
used in all types of rock formations, from soft to very 
hard, competent or highly broken.  

"Premium" reaming shells are the result of years of 
development. Attention to detail in both the product 
and manufacturing process has resulted in three 
reaming shells to suit all coring applications.

PREMIUM	

The highest-quality, long life, deep and multiple 
hole shell; designed to outlast up to six to eight 
impregnated core bits in normal hard rock drilling 
conditions. 

PREMIUM LITE

The lowest-price, short hole shell for rough drilling 
applications (i.e., overburden); designed to last for 
up to three to six impregnated bits under normal 
drilling conditions. 

SURFACE SET REAMING 
SHELLS
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PREMIUM STABILIZED

The stabilized version of the Premium shell for all 
straight hole, long life, deep hole demands; designed 
to outlast up to six to eight impregnated core bits in 
normal hard rock drilling. 

APPLICATIONS:  Identically sized full hole gauge 
reaming shells must always be used in conjunction 
with both surface set and impregnated core bits.

Although Boart Longyear diamond reaming shells 
do last longer than bits (around three to six bits to 
a shell is a good average), it is recommended to 
alternate two or more reaming shells in each hole 
drilled to maintain proper hole size, and to retire 
reamers which wear under gauge. Failure to observe 
this common practice will result in either a poorly 
stabilized bit or an undersized hole that will have to 
be reamed later. It is recommended that a ring gauge 
is used to check wear of the reaming shell.
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CASING SHOES AND CASING 
BITS
CASING SHOES
Casing shoes are threaded to the casing string and 
used to penetrate overburden to seat the casing 
in bedrock or to ream the casing downward when 
advancing casing in an existing hole with the rod 
string in place.

The inside diameter of the casing shoe is not set 
with diamonds and is flush with the inside diameter 
of the casing, hence permitting free passage of the 
core barrel past the casing shoe.

CASING BITS
Casing bits are less commonly used and differ 
from casing shoes in that the inside diameter of the 
casing bit is smaller and set with diamonds. It will 
not permit the passage of the core barrel due to the 
overlap of dimensions.

Casing bits are used when deep or difficult 
overburden is encountered.

On completion of the reaming operations with the 
casing bit, the casing string is withdrawn from the 
hole and a casing shoe substituted for the casing bit 
before lowering the casing string back into the hole 
and recommencing normal drilling operations.
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APPLICATIONS:  Boart Longyear produces casing 
shoes and casing bits in surface set designs and 
impregnated designs. Surface set casing items 
are designed to penetrate hard, fairly uniform 
formations where the casing  will finally rest. 
They are not recommended for loose overburden 
(such as sand, soil, gravel, boulders) where Boart 
Longyear Premium products will perform more 
economically.

Diamond impregnated casing items are 
recommended for use in very hard and highly 
fractured formations.

Because these tools are used in very difficult 
ground conditions and rotate with the casing, 
very low rpm is recommended to avoid damaging 
unconsolidated hole walls and causing excessive 
vibrations.

Boart Longyear® casing items are designed for 
the most demanding tasks. Diamond distribution 
gives maximum strength to the tools while special 
waterways ensure proper flushing with a minimum 
amount of fluid.

Casing Bit Casing Shoe
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SPECIALITY DIAMOND 
PRODUCTS
PCD AND TSD PRODUCTS
Boart Longyear manufactures a full range of coring 
and non-coring polycrystalline diamond (PCD) 
and thermally stable diamond (TSD) bits which 
are particularly effective when drilling in softer 
formations, such as coal and shale, where high 
rates of penetration may be achieved. Contact 
Boart Longyear for assistance in selecting a PCD or 
TSD bit for your specific application.

DOWN HOLE DIRECTIONAL BITS
Boart Longyear's field proven experience in the 
design of down hole directional bits is unrivalled 
in the diamond drilling industry. A full range of 
impregnated bits offers exceptional performance 
for a wide variety of drilling conditions. In addition, 
both PCD and surface set directional bits can be 
designed to meet your application.

DIAMOND WEDGING TOOLS
Boart Longyear diamond wedging articles are 
precision made products specifically designed 
for wedging operations. The complete diamond 
wedging product line is available for both retrievable 
and nonretrievable wedges and includes pencil 
core bits, bullnose wedge bits, wedge lead-in bits 
and wedge reaming shells. As it is desirable to 
undertake wedging operations in solid, competent 
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formations, Boart Longyear utilizes high-quality 
diamonds in these products to ensure optimum 
performance. Boart Longyear has also developed 
a line of impregnated diamond coring wedging bits 
with excellent results.

NON-CORING BITS
Boart Longyear's non-coring bits are preferred by 
users worldwide because their designs provide 
reinforcement of the centre of the bit to prevent 
excessive wear of this critical area. Various centre 
designs, including pencil-core types, crowsfoot 
types, and rib-set types, are available to suit 
particular conditions. Water courses are carefully 
engineered to provide fast and complete evacuation 
of the great amount of cuttings produced by this 
type of tool, thereby increasing the penetration 
rates in all types of formations and increasing bit 
life.

SPECIALTY PRODUCTS
Boart Longyear manufactures special products 
such as polishing bits, hole openers, and core 
barrel recovery products to complete the diamond 
product line.

LET BOART LONGYEAR ENGINEER 
A DIAMOND PRODUCT FOR YOUR 
SPECIFIC APPLICATION.
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BOART LONGYEAR 
CUSTOMER SUPPORT
When you specify Boart Longyear for your diamond 
tools and other core drilling equipment, you get 
more than renowned product performance and 
reliability. You secure Boart Longyear customer  
support, a total commitment to service designed to 
keep your investment profitable.

With plants and offices that span the globe, Boart 
Longyear can serve you anywhere, anytime, in a 
variety of ways:

Pre-purchase consultation and engineering 
services. Experienced Boart Longyear sales and 
service representatives will discuss with you how 
to best meet your special drilling needs. They are 
backed by the best technical staff in the business.

Speedy order processing to assure accurate and 
timely deliveries.

Start-up inspection and orientation, upon 
request, for major equipment purchases.

Operator and service training to help you get 
the maximum benefits from your Boart Longyear 
products.
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BOART LONGYEAR
CUSTOMER SUPPORT
Another reason why you should make  

Boart Longyear your single choice for  

diamond core drilling equipment.

Factory-qualified professionals to provide 
expert field service so repairs are made quickly, 
efficiently, and economically. Your equipment is out 
working again — fast.

Worldwide access to comprehensive 
inventories. Emergency orders are shipped to you 
by the fastest available means to minimize costly 
downtime.
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Major Centres:

Boart Longyear Pty Ltd – Regional Head Office 
919-929 Marion Road, Mitchell Park, Adelaide, Australia 
Tel: +61 8 8375 8375   Fax: +61 8 8377 0534 
info@boartlongyear.com.au

Boart Longyear Company – Regional Head Office  
2640 West 1700 South, Salt Lake City, USA 
Tel: +1 801 972 6430   Fax: +1 801 977 3374 
info@boartlongyear.com

Boart Longyear BV –  Regional Office Europe  
Van Heemskerckweg 6, Venlo, Netherlands 
Tel: +31 77 3960 230   Fax: +31 77 3960 231 
info@boartlongyear-eu.com

Boart Longyear Inc – Canadian Regional Office  
1111 Main St. West, North Bay, Canada 
Tel: +1 705 474 2800   Fax: +1 705 474 2373 
info@boartlongyear.com

Boart Longyear Limitada – Chile  
Las Dalias 2900 (Macul), Santiago, Chile 
Tel: +56 2 520 7900   Fax: +56 2 755 0722 
infochile@boartlongyear.com

Boart Longyear SAC –  Peru  
Av. Defensores del Morro 2066, Chorillos, Lima, Peru 
Tel: +511 467 0011   Fax: +511 252 3899 
infoperu@boartlongyear.com

Boart Longyear SA –  Spain  
Avda de los Metales No 7, Leganes (Madrid), Spain 
Tel: +34 91 694 00 11   Fax: +34 91 693 7620 
info@boartlongyear.es

Boart Longyear Operations – Regional Office  
Parry Road, Nuffield Industrial Sites, Springs, South Africa 
Tel: +27 11 360 4600   Fax: +27 11 363 1401 
infosprings@boartlongyear.co.za

Visit our website at www.boartlongyear.com to find the 
representative nearest you.
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