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T
hese days, machine shops that serve the 

oilfield industry in areas such as Texas and 

Pennsylvania are going gangbusters. This has 

spurred a number of them to add capacity or 

improve their capabilities by purchasing new 

machines or retrofitting older equipment with a 

modern control package. If price were no concern, 

these shops would more than likely choose to 

buy new. However, the cyclical nature of this 

industry combined with the size of the equipment 

Why

Oilfeld Parts Producers
Consider Retrofts

There are a number of reasons why shops serving the oilfeld industry see 

value in upgrading existing machine tools with a new control package.

By Derek korn

required to machine some oilfield components 

has a number of shops eyeing more affordable 

CNC retrofits.

Terry Ruppe is the owner of Arrow Controls in 

Houston, Texas, a company that specializes in 

machine repair and retrof i t t ing, of ten using  

control packages from Centroid CNC (Howard, 

Pa.). Mr. Ruppe says there remain a number of 

1980s-era machines in his area that are well- 

suited for control retrofits. Many of those machines 

are large, rigid units with heavy castings. These 

machines also are commonly geared so as to 

provide substantial axis torque, enabling them  

to take heavy cuts. This is especially advantageous 

for sizeable steel par ts that require a lot of  

material removal, such as those used in the  

oilfield industry. 

CNC retrofits are ideal for large machines in  

good overall mechanical condition such as this 

G&L 350T boring mill with 5-inch spindle diameter 

installed at KD Machine in New Castle, Pa. The 

shop purchased it used for $125,000 in 2013 and 

had it retrofitted by Bill Myers of CNC Services East 

(Monaca, Pa.), who installed a new Centroid M400 

CNC and new axis servomotors. KD Machine  

says the boring mill has already paid for itself.  

(All photos courtesy Centroid CNC.)
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Mr. Ruppe recently hosted Centroid sales and 

marketing manager Keith McCulloch for visits 

with a number of Houston-area customers to learn 

more about their specific machining challenges 

and how they have become more competitive 

ROUGHING SUPER ALLOYS

     is the newest addition to Greenleaf Corporation’s 
world-class line of ceramic insert cutting tools.  SIALOX™ is made from a 
SiAlON substrate with a proprietary coating and exhibits excellent thermal 
shock resistance making it ideal for use in interrupted cuts, scale and milling.

Characteristics of SIALOX™ include high wear resistance, fracture toughness, 
corrosion resistance, low thermal expansion and oxidation resistance.  This 
results in a ceramic cutting tool that can perform in a variety of materials and 
take the abuse related to machining rough forgings and castings of high-

strength alloy materials. 

JUST GOT FASTER!

Greenleaf Corporation is ISO 9001 Certifed.

New AC servo and spindle motors are more power-

ful than older DC motors of the same physical size. 

By upgrading to a higher-power AC motor, this Mori 

Seiki SL-5H turning center at Northwest Machining 

Services (Houston, Texas) could be fitted with a 

bigger chuck to enable it to accommodate larger, 

heavier components.

through retrofitting older equipment. The follow-

ing highlights some of the feedback they received.

BENEFITTING FROM RETROFITTING

A retrofit differs from a machine rebuild and com-

plete manufacture in that it typically upgrades 

only the CNC, axis drives and axis servomotors 

on an otherwise mechanically sound machine. A 

well-known advantage of retrofitting is its relative 

affordability. The cost to retrofit an older machine 

can be one-third to half of the price of a compa-

rable new machine, Mr. McCulloch says, and the 

savings are often more significant for big equip-

ment. He notes that this is particularly attractive 
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OPERATION: OD Turning MATERIAL: Waspaloy 43 R/c

MACHINE: Okuma Howa INSERT: RCGN-4V

COMPETITOR’S SIALON GREENLEAF’S SIALOX™

800 SFM (244 m/min) 960 SFM (293 m/min)

Turn - .007 in/rev (0,18 mm/rev) Turn - .0084 in/rev (0,21 mm/rev)

DOC - .075 - 0.10 (1,9 - 2,5 mm) DOC - .075 - 0.10 (1,9 - 2,5 mm)

Metal Removal Rate - 3.60 - 5.38 cu. in/min

(59 - 88 cu. cm/min)

Metal Removal Rate - 5.18 - 7.74 cu. in/min

(85 - 127 cu. cm/min)

•  Ideal for the removal of scale

•  Capable of higher speeds due to our unique coating 

•  Outstanding performance in interrupted cuts

•  High wear resistance, low thermal expansion

OUTSTANDING PERFORMANCE

      IN EXTREME CUTTING CONDITIONS

For more information or to schedule a DEMO 1.800.458.1850

18695 Greenleaf Drive, PO Box 1040, Saegertown, PA 16433 U.S.A.  

www.greenleafcorporation.com  |  www.greenleafglobalsupport.com

Adding touch probing  

capability during a 

retrofit can go a long way 

toward speeding setups, 

especially when parts 

are large. The machine’s 

control uses probing data 

to adjust for a part’s 

actual position on the 

table. Probing cycles can 

automatically set part 

zero position, find bore 

and boss centers, and 

so on. 

to shops serving cyclical industries like oilfield, 

because they won’t have to cope with higher 

new-equipment payments when business condi-

tions go south. They’re better-positioned to weather 

sales ebbs. Retrofitting also enables shops to 

use existing tooling and fixtures, whereas a new 

machine would likely require the purchase of  

different workholding devices. The expense for 

these new devices can be significant, especially 

for large machines. In addition, the machine is 

usually retrofitted onsite, so there are no rigging 

costs that otherwise would be incurred when 

installing a new machine. Plus, a shop can realize 

further savings by using a machine’s existing 
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servomotors if they are in good shape and by 

upgrading to a new Centroid encoder and drive. 

But retrof it ting of fers advantages beyond 

affordability. Here are a few:

• Reliable, user-friendly machine control. 

A CNC retrofit provides improved reliability and 

functionality compared to an older machine’s 

original control, and this is helpful in a number of 

ways. For example, a more intuitive control inter-

face can help speed setups and minimize the 

chance for programming and/or setup mistakes, 

which could possibly damage or scrap a high-

value workpiece. Similarly, shops are also more 

confident in quoting work for large, expensive 

parts knowing the new control won’t hiccup 

partway through an operation and cause the part 

to be damaged. Shops also are better-positioned 

to take in “hot” jobs that require fast turnaround 

due to the retrofitted machine’s improved reli-

ability and more consistent performance.

A new CNC can also improve a machine’s 

capability to accommodate a wider range of work. 

Mr. Ruppe cites a customer that kept an older 

machine set up for only one sporadic job largely 

because the machine’s original control was unre-

liable and challenging to use. This machine would 

sit idle for months until the job returned, but by 

that time, the control typically wouldn’t work cor-

rectly and required service. Since being retrofit-

ted, the machine is now used for that job and a 

variety of others because of its improved reliabil-

ity and simpler programming. 

Centroid retrofits for large machines commonly 

use the company’s PC-based M400 for mills and 

T400 for turning centers, which offer the  Intercon 

conversational part programming software. Fill-

in-the-blank conversational programming can 

enable shopfloor personnel to create more pro-

grams on their own, freeing a shop’s CAM pro-

grammer to focus on more complex jobs. In 

addition, because controls such as these have 

solid-state hard drives that provide much more 

storage capacity (a standard Centroid M400 CNC 

has a 120-GB hard drive), many programs can be 

stored in the control and called up whenever  

jobs repeat.

• DC to AC spindle motors. Older turning 

centers with DC spindle motors can be upgraded 

to new AC motors and drives during a control 

retrofit. In fact, the physical size of a modern AC 

motor is smaller than that of a DC motor having 

the same power rating. Therefore, it’s possible to 

replace a 30-hp DC motor, for example, with a 

40-hp AC motor because the latter is essentially 

the same size as the original. This enables a shop 

to install a bigger chuck to turn larger parts instead 

of purchasing a more sizeable machine to accom-

modate that type of work.

• On-machine probing. Similarly, new capa-

bilities can be added to a machine during a con-

trol retrofit. One example is on-machine touch 

probing, which takes advantage of CNC features 

not available with older controls. Probing can be 

particularly valuable in speeding and simplifying 

setups for large parts, which are otherwise cum-

bersome to manually indicate on a table. The CNC 

uses the data from a probing routine to compare 

the actual positions of part or fixture features to 

their expected positions, and then compensate 

by shifting the program based on the actual posi-

tions. Probing routines can be used to auto-

matically set part zero position and fixture offsets 

as well as locate edges, bore centers, boss 

centers and so on. Likewise, a tool measurement 

probe can be added to automatically set tool 

height or check for broken tools during stretches 

of unattended operation. Tool measurement 

probes from Centroid can set tool height to within 

0.0001 inch.

• Adding axes. Another example of enhanc-

ing a machine’s capabilities during retrofit down-

time is adding a fourth- or fifth-axis rotary table 

to a three-axis VMC. A rotary table can be used 

for true four- or five-axis contour machining or 

part positioning, which can reduce the number 

of setups required to completely machine a part 

and help ensure high feature-to-feature accuracy 

for complex work. 

PRE-RETROFIT CHECKLIST

Upgrading to a new control package can breathe 

new life into dated machines. That said, those 

Arrow Controls, call 281-346-1146  

or email centroidtx@aol.com.

Centroid CNC, call 814-353-9256  

or visit centroidcnc.com.
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machines must still be in good mechanical condi-

tion. When evaluating a machine for a potential 

retrofit, Mr. McCulloch suggests examining the 

ways for signs of rust or wear. Look for evidence 

of previous improper lubrication and make sure 

all axes slide freely. Similarly, ensure that the 

bal lscrews rotate smoothly and inspect the 

ballscrew races for pitting or scoring. Sometimes 

a ballscrew can be misidentified as the cause of 

rough axis motion. In most cases, though, a fail-

ing or faulty bearing is the cause of excessive 

backlash or rough axis movement during ballscrew 

rotation. Bearing replacement is much easier and 

less costly than ballscrew replacement.

In addition, check spindle motor operation and 

listen to the sound of the spindle bearings while 

the motor is running. (If the existing machine 

control is not operational, turn the spindle by hand 

or have a technician connect a smaller external 

spindle drive to slowly turn it.) Most faulty motors 

can be repaired or replaced at a reasonable  

cost. If the machine makes excessive noise while 

the motor runs, it is a good idea to have the 

spindle bearings replaced before the retrofit. This 

typically requires the machine’s head or spindle 

cartridge be removed and shipped to a spindle 

rebuilding shop. Cost for this can range from 

hundreds to thousands of dollars, depending on 

the machine. 

Here, a procedure is being performed to align a new 

Centroid encoder to a machine’s original FANUC red 

cap servomotor. Using an original servomotor that is 

still in good condition not only lowers retrofit cost, 

but also eliminates the need to create adaptor plates 

and buy new pulleys, couplers or gears (or modify 

existing ones). These costs can be particularly signifi-

cant for large machines.
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