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Motor-Grader Technology 
     Hits High Gear

Today’s motor-grader market offers more choice and more technically 

advanced machines than ever before

A
lthough Caterpillar did intensive pre-
paratory homework, we’d still bet 
that you could have almost heard 
the company take a corporate deep 
breath just before deciding to design 

its new M-Series motor graders without con-
ventional controls, that is, less the two banks 
of control levers that flank the steering wheel 
— and, yes, less even the steering wheel. Re-
placing all those familiar controls are but two 
multi-function joysticks. Caterpillar’s big news, 
however, is only the most recent in a string of 
major announcements regarding motor-grader 
refinement and new-model introductions. 
Motor-grader manufacturers have been busy.

In April, for example, Volvo officially in-
troduced its seven new G900-Series machines, 
which reflect an absolutely new design, com-
pared to their B-Series predecessors, and fea-
ture an industry first — an optional 11-speed 
transmission. And earlier this year, Terex 
added four torque-converter-drive motor grad-
ers to its product mix. Then, going back little 
more than a year, Deere replaced its C-Series 
range with significantly redesigned D-Series 
machines, including two new models larger 
than any the company has yet offered. 

Preceding all this activity was Komatsu’s 
introduction of its Laterra Series, which fea-
tures machines that have both a torque-con-
verter-drive mode and a direct-drive mode. 
Other significant motor-grader news in the 

past 24 months or so has included LeeBoy’s 
introduction of its largest machine ever, the 
25,000-pound 785, Champion’s redesign of 
its C80C and C86C, plus Huber’s refinement 
of its Maintainer into the new D-Series M-850. 
By our reckoning, not counting Caterpillar’s 
H-Series models (some of which will remain 
available until mid-2007), motor-grader buy-
ers now have more than 60 model choices in 
today’s market.

This resurgence in motor-grader design 
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Heavy-duty designs that 
feature six-wheel drive, 
variable-horsepower 
engines and robust 
moldboard systems allow 
today’s large motor graders 
to take on the tough jobs, 
yet to fi ne-grade with 
exacting precision.
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refinement may have received impetus from 
the market turnaround that took hold in 2004. 
After a down cycle that lasted for the best part 
of five years, sales numbers began to climb that 
year — and are now projected to grow moder-
ately for the next several years from the current 
annual global-market total of 7,000 to 8,000 
units. North America remains the largest mar-
ket for motor graders, consuming about half 
the annual total.

Power-train refinement
When preparing the specification chart for 

this report, we noted with interest the varia-
tion in drive-train design reflected in today’s 
motor graders, namely, the use of hydrostatic 
transmissions, direct-drive powershift trans-
missions, and powershift transmissions with 
torque converters.

What the specifications show is that ma-
chines on the small end of the weight scale are 
generally hydrostatically driven, the largest hy-
drostatics being the PSI MG618 and MG622 
models, which weigh in at about 18,500 and 
23,000 pounds, respectively. But not all smaller 
units are hydrostatic. The Noram 65E Turbo, 
for instance, at 16,800 pounds and 110 horse-
power, uses a powershift transmission with a 
torque converter. 

Although hydrostatic drive may be the 
most cost-effective design for smaller units, 
manufacturers using the technology say that 
the drive system provides exceptional low-
speed performance and control, compared with 
controlling a powershift transmission with an 
inching pedal and brake. 

According to the chart, 15 models use hy-
drostatic drive, 31 use a direct-drive power-
shift, and another 15 use a powershift in con-
junction with a torque converter. According to 
Komatsu, its Laterra Series models, in the four 
lower gears, provide either torque-converter-
drive or direct-drive (when the converter is 
locked). This system, says the company, takes 
into account that one or the other of the drive 
modes may yield better performance in a given 
situation. 

Direct-drive systems, however, are becom-
ing friendlier, as evidenced by the new Deere, 
Volvo and Caterpillar transmission systems 

that allow directional changes without using 
the inching pedal. Many direct-drive power-
shift systems also incorporate an “auto-shift” 
feature, which relieves the operator of tiresome 
shifting in operations that require going up 
and down through the gears. And Volvo, with 
its optional 11-speed powershift, makes the 
point that smaller steps between gears allows 
the operator to more easily find the most ef-
ficient torque/speed combination for a given 
situation.

Front-wheel-assist systems also are be-
coming friendlier, in terms of allowing the op-
erator more control. Deere’s D-Series system, 
for instance, allows the operator (as do other 
systems) to dial in how aggressively the front 
wheels pull, and it also allows the operator to 
adjust the inching-pedal mode to either en-
gage the front wheels simultaneously with the 
tandem, or to delay engagement until the tan-
dem has taken hold. The Cat M-Series mod-
els and the Volvo G900-Series models that are 
equipped with all-wheel drive feature a front-
wheel-drive-only mode for use in situations 
requiring precise control.

And to complement drive-train refinement, 
the variable-horsepower feature, available with 
engines in certain motor-grader models, also is 
being refined. According to manufacturers of-
fering the variable-horsepower feature, its pur-
pose is to provide custom power and torque 
curves for certain gears or gear groups in order 
to more effectively match machine perfor-
mance to the application. For example, Volvo’s 
new system provides three power ranges and 
uses a speed/power switch to limit maximum 
rpm in the two lower ranges. Caterpillar’s new 
variable-horsepower system, standard on the 
M-Series, delivers additional horsepower in 5-
hp increments as transmission gear selection 
increases.

More control, easy service
Generalizing about the implement hy-

draulic systems on today’s motor graders, we’d 
say that more systems are being designed to 
provide enhanced efficiency, better multi-func-
tion operation and reduced hydraulic effort 
at the control levers — the latter benefit also 
complemented by levers that may be closer to-
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According to Maddock 
Industries, its GraderStick, 
a single joystick controller 
that handles up to nine 
functions, can be installed 
without disabling or altering 
a motor grader’s conven-
tional controls. The Grader-
Stick package includes the 
joystick handle, electronic 
processor, electro-hydraulic 
valve assembly, hose kit 
and wiring harness. Instal-
lation requires about eight 
hours, says the company, 
and list price for the 
installed system is around 
$15,000. 

Want Joystick Control in 
Your Motor Grader?
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M o t o r - G r a d e r  S p e c i f i c a t i o n s

 Max. HP Weight Trans. Speeds**
 (net) (lb.) Type* Fwd/Rev

Basic Equipment
601  49.5 7,300 H 2/2 
Case
845 140 29,777 P 8/4
865 169 32,077 P 8/4
865DHP 190 32,077 P 8/4
885 205 37,950 P 8/4
Caterpillar***
120M 160 30,640 P 8/6
12M 180 31,895 P 8/6 
140M 200 33,235 P 8/6 
160M 230 35,030 P 8/6
14M 280 46,930 P 8/6
16M 320 57,510 P 8/6
24M 510 137,695 P/TC 6/3

120H 140 27,880 P 8/8 
135H 155 28,840 P 8/8
12H 185 31,320 P 8/8
140H 205 32,360 P 8/8
143H 205 33,670 P 8/8
160H 220 34,560 P 8/8
163H 220 35,890 P 8/8
14H 240 41,010 P 8/8
16H 285 54,350 P 8/8
24H 500 136,610 P/TC 6/3
Champion
C60B 80 12,800 H 2/2
C66B 80 13,400 H 2/2 
C70B 80 13,050 H 2/2
C80C 80 15,000 H 2/2
C86C 110 15,500 H 2/2
Changlin
PY165H 165 31,526 P/TC 6/3
PY190H 190 33,069 P/TC 6/3
PY220H 220 34,172 P/TC 6/3
Deere
670D 185 32,010 P 8/8 
672D 185 33,630 P 8/8
770D 215 32,670 P 8/8
772D 230 34,280 P 8/8
870D 235 34,750 P 8/8
872D 245 36,210 P 8/8
Flannegan Western
Model FW 65 6,000 H 2/2
Huber
M-850-D 80 9,380 H 2/2 

 Max. HP Weight Trans. Speeds**
 (net) (lb.) Type* Fwd/Rev

Intensus
GR180 180 33,951 P 6/3
GR215 215 37,478 P 6/3
Komatsu
GD555-3 140 30,950 P/TC 8/4
GD555-3 VHP 160 30,950 P/TC 8/4
GD655-3 165 33,069 P/TC 8/4
GD655-3 VHP 190 33,069 P/TC 8/4
GD675-3 180 34,854 P/TC 8/4
GD675-3 VHP 200 34,854 P/TC 8/4
GD825A-2E 280 58,250 P/TC 8/8
LeeBoy
635 47 6,750 H 2/2 
685B 110 15,200 H 2/2
785 130 25,300 P 6/3
New Holland
G140 140 29,777 P 8/4
G170 170 32,077 P 8/4
G170 VHP 200 32,077 P 8/4
G200 200 37,950 P 8/4 
NorAm
65E Turbo 110 16,800 P/TC 6/3
PSI
M406XT 65 6,850 H 2/2
M413 133 12,650 H 2/2
M413XT 133 13,220 H 2/2
MG618 133 18,590 H 2/2
MG622 133 22,840 H 2/2
Terex
TG110` 132 25,353 P/TC 6/3
TG150 163 31,967 P/TC 6/3 
TG190 176 41,226 P/TC 6/3
TG210 229 46,297 P/TC 6/3
Volvo****
G930 195 34,300 P 8/4—11/6
G940 215 35,200 P 8/4—11/6
G946 235 36,700 P 8/4—11/6
G960 235 36,800 P 8/4—11/6
G970 250 39,900 P 8/4—11/6
G976 265 40,500 P 8/4—11/6
G990 265 46,300 P 8/4—11/6

*P = Powershift
H = Hydrostatic
P/TC = Powershift w/ torque converter

**Speed ranges for hydrostatics 

***Caterpillar’s new 14M will be available 4th Quarter, 2006. Subsequent M-Series 
      models likely will be available in 1st and 2nd Quarters, 2007.

****Volvo offers both an 8-speed and an 11-speed powershift transmission.
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gether and have shorter throws than previous 
designs. To gain these advantages, some larger 
machines are now using pressure-compen-
sated/load-sensing systems that incorporate 
variable-displacement pumps. 

Although these variable-flow systems are 
extremely efficient, there’s always a danger in 
touting their advantages, lest simpler systems 
be perceived as inferior. That’s not the intent 
here (nor the truth), because constant-flow 
systems also have been refined for greater ef-
ficiency and controllability, and in some in-
stances are the most cost-effective choice

for smaller machines.
Another focus of today’s motor-grader 

design is the geometry of the moldboard and 
draft frame. By adjusting the angles at the 
moldboard’s cutting edge and at its top radius, 
for example, material entering the blade can be 
made to start rolling sooner and to encounter 
less resistance as it moves up and across the 
blade. Less resistance means that the grader 
moves more smoothly through the cut and uses 
less horsepower (and less fuel) in the process. 
Among draft-frame changes, some manufac-
turers have adjusted this component upward, 
thus increasing the free space between the top 
of the moldboard and the bottom of the circle 
to minimize plugging in sticky material.

Another basic observation about today’s 
graders is their enhanced serviceability. This 
includes everything from advanced electronic 
diagnostic systems, to centralized lubrication 
banks, to ground level, one-side access to rou-
tine service points. 

But of special note are new systems for 
maintaining the adjustment of the draft frame, 
circle and moldboard. In some instances, for 
example, moldboard shims have been elimi-
nated, and in other systems, easy access to 
circle wear inserts allows changing these com-
ponents in a couple of hours. As more motor 
graders are fitted with automated grade-control 
systems, of course, keeping the moldboard and 
its related support systems in adjustment has 
become critical.

And one final thought that brings us full 
circle to the use of joystick controllers. Reli-
able market intelligence tells us that at least 
one other motor-grader manufacturer has pro-
totype machines running with joysticks. But, 
all you seasoned operators can relax. Motor 
graders are still best operated by experienced 
hands, whether those hands are gripping joy-
sticks or conventional controls.

HP Range List Price Hourly Rate*

74 & less $63,000 $32.18
75-114 $92,897 $40.58
115-129 $178,622 $50.03
130-144 $185,576 $51.30
145-169 $241,258 $63.20
170-199 $257,245 $69.18
200-249 $299,498 $79.49
250 & more $465,178 $124.83 

* Hourly rate equals monthly rate divided by 176, plus operating cost. Unit prices include: fuel @ 
$2.49 per gallon; mechanic’s wage @ $40.18 per hour; and cost of money @ 5.125 percent.
Source: www.EquipmentWatch.com, 800-669-3282 

Average List Prices and Hourly Rates

Find websites for motor-grader manufac-
turers in the online version of this story at 
ConstructionEquipment.com. Just click on 
Archives, Buying File, and you’ll fi nd a link 
to this story.

Web Resources

Indicative of today’s easier-to-service machines, 
this Deere grader features circle wear inserts 
(alloy or nylon) that are designed for replacement 
in about two hours using only a 9/16-inch wrench.
 


