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Experience 

When he founded the company in 1913, 
Max Maag wrote the first chapter of a suc-
cess story which would chart the growth 
of Switzerland's internationally  renown ed 
leading manufacturer of gearboxes. Maag’s 
ingenious and ground-breaking creativity 
set entirely new standards in the industry 
and provide a basis for ongoing develop-
ments to this day.

As an innovative player in gear tooth tech-
nology, RENK-MAAG stands for proven 
original MAAG quality where the dimen-

sioning, technology and manufacture of 
gearboxes, synchronizing clutch couplings 
and toothed wheels are concerned. 

Proven Quality

RENK-MAAG's top quality products are 
developed in close and continuous collab-
oration with customers. Individual require-
ments are addressed for functionality, 
efficiency, safety and reliability. These fun-
damental elements of product design and 
manufacturing are the hallmark of RENK-
MAAG. Several thousand turbo gearboxes 
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have been supplied all over the world, with 
RENK-MAAG’s customers benefitting from 
almost a century of experience.

Whether gearboxes are being used for 
compressors, generators or other applica-
tions – RENK-MAAG considers the devel-
opment of the very best solutions to be 
its duty. Con sistent high quality in all pro-
cesses is verified by certification of the 
 latest ISO 9001 standards.

“Customer satisfaction and creating con-
fidence through quality” is the maxim of 
RENK-MAAG and its employees.

Always Nearby

Our dynamic service team is  ready 
and waiting! Qualified field service 
engineers with many years of ex-
perience in spect, service and repair 
gear boxes on-site – whe r  ever you 
are in the world. Regular gearbox 
maintenance will  safeguard the 
re li able op eration of your geared 
 system.

Customer confidence and satis-
faction after a purchase has been 
made is very important to us. We produce 
spare parts for all MAAG products based 
on original drawings and can provide 
 conversions, performance upgrades and 
repairs in accordance with the original lay-
outs.

Specialized machinery enables RENK-
MAAG to assure proven MAAG quality. 
Alongside assembly and test runs, our 
workshops in Winterthur, Switzerland are 
also home to the final stages of produc-
tion.

Testing for Safety

We apply the very latest tech no l-
ogy on two complete test bench 
platforms covering an area of 
350 m2 to put all gearboxes pro-
duced by RENK-MAAG through 
their paces. We also test systems 
we have amended or upgraded 
on request. Furthermore, we of-
fer a test service for rotating sys-
tem components to third-party 
companies.

The test bench engineering team has ex-
perience with heavy duty and marine 
 gearboxes, pumps, motors and compres-
sors. Some of our latest measuring and 
analysis systems are also suitable for mo-
bile applications on external sites.

+ 41 52 262 87 62service@renk-maag.ch
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MAAG Turbo Gearboxes

Innovation 

RENK-MAAG takes innovation literally. 
The proven basis of MAAG turbo gearbox 
technology undergoes continuous devel-
opment and optimization.

As a result of our ongoing research and 
development RENK-MAAG is able to  of fer 
highly efficient and reliable turbo gear-
boxes for both high speed and high power.

General Description

The gear and pinion are offset horizontally. 
They are housed in a fabricated steel ca-
sing of rigid design comprising three sec-
tions: the upper casing, the lower casing 
and the attachment housings.

The gears are usually carburized, hardened 
and ground. Single helical and double he-
lical gears are used as standard. They are 
dimensioned in accordance with MAAG 
design criteria, or to AGMA, ISO or API 
standards.

The shafts are supported in babbitted lined 
bearings. Each shaft may be provided with 
an integral thrust bearing. Single helical 
gears can be equipped with thrust cones 
to compensate gear thrust and to transfer 
thrust loads from one shaft to the other.

Design Details

Tooth Modifications
Gears and pinions under load exhibit elas-
tic deflections and their temperatures are 
raised unevenly. Deformations and thermal 
expansion impair tooth engagement. The 
tooth flanks are therefore modified during 
grinding to optimize load distribution at 
rated load and speed. Compensation for 
thermal effects is absolutely vital for high 
speed applications.

Journal Bearings
Pressure-lubricated two, three or four-lobe 
bearings provide excellent load capacity 
and journal stability.

Gears which operate at extreme velocities 
are equipped with direct lubricated tilting 
pad radial bearings. The MAAG 3-pad prin-
ciple is designed to reduce power losses.

Thrust Bearings
Standard tilting pad thrust bearings with 
direct lubrication can be provided if re-
quired. They are typically located at the 
free shaft ends.

Thrust Cones/Thrust Collars
The thrust faces are slightly cone-shaped, 
surface-hardened and ground. They are lu-
bricated with oil from the meshing teeth.

Geared Systems

The choice of the basic gear design is 
governed by the disposition of the en-
tire train and the types of couplings and 
 clutches used. Careful selection of gears 
and cou plings can reduce the number of 
thrust  bearings and hence overall losses.
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Geared Systems

Flexible Couplings
Gear couplings or diaphragm couplings are 
used to absorb shaft misalignments and 
axial heat expansion.

Quill Shafts/Torsional Shafts
Quill shafts are axially rigid and able to 
transmit thrust loads. They can compen-
sate small shaft misalignments.  Where 
short lengths are important the quill shafts 
are placed in bores through the gear 
shafts. This principle reduces the length of 
the system.

Clutches
Standard synchronous clutch couplings are 
used for automatic disengagement and re-
engagement. When engaged, these form-
fitted geared clutches have identical char-
acteristics as a gear type coupling. These 
clutches can be quill-shaft-mounted to re-
duce length.

Rigid Flanges
Only recommended when satisfactory 
shaft alignment can be maintained or with 
special layouts such as where machinery 
rotors are supported in the gearbox.

Instrumentation
Standard instrumentation includes:
•  Thermocouples or RTD’s on each radial 

bearing
•   Thermocouples or RTD’s on each thrust 

bearing, loaded and unloaded side 
(active/inactive side)

•  Provisions for mounting two shaft- 
vi bration probes (90° apart) on each 
shaft (input/output side)

•   Provisions on casing for mounting two 
accelerometers

•   Other provisions according to customer 
requirements 

Quill shaft through gear wheel shaft

Double helical gear with thrust bearing
on compressor

Double helical gear with thrust bearing
on gearbox

Single helical gear without thrust bearings

Single helical gear with thrust cone

Single helical gear with thrust bearings
on loaded and unloaded side

Examples
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High-Performance Turbo Gearboxes Types G, GD and GX

•  Optimization of distance between shafts 
and tooth width 

•  Fully automatic computer-aided dimensi-
oning and design

•  CAD design maximizes flexibility and 
enables drawings to be adapted to 
customer requirements very quickly and 
efficiently

•  Steel casing for an extreme rigid con-
struction

•  Adjustable bearing for tooth contact 
pattern

•  4-point support for easy alignment
•  Single-helical or double-helical toothings

•  Single-helical toothing with thrust collar
•  Special design: 

“Ritzel oben”
(with pinion at the top) = Ro type
“Ritzel unten”
(pinion at the bottom) = Ru type

•  The gear teeth undergo both longitu-
dinal and profile grinding in accordance 
with MAAG grinding procedures to 
ensure compensation of deformations, 
both those occurring in operation and 
those calculated. As a result, the tooth 
contact pattern is optimized under load.

For Driving Compressors, Generators and Pumps
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Key:

G = Single-helical toothing
GD = Double-helical toothing
GX = Single-helical gear with thrust collar

Dimensions to API, AGMA or DIN/ISO. 
Special designs on request.

The number after G-..., GD-... or GX-... al-
ways specifies the basic distance between 
shafts in cm.

RENK-MAAG Turbo Gearboxes
Transmission ratio range i = 1 to 10

  Variable distance between
  shafts from....to….in cm 
  (in increments of 10 mm)
Type designation  and variable span

G-13 GD-13 GX-13   12 –  14
G-16 GD-16 GX-16   15 –  17
G-19 GD-19 GX-19   18 –  20
G-22 GD-22 GX-22   21 –  23
G-25 GD-25 GX-25   24 –  26
G-28 GD-28 GX-28   27 –  29
G-32 GD-32 GX-32   30 –  33
G-36 GD-36 GX-36  34 –  37
G-40 GD-40 GX-40   38 –  42
G-45 GD-45 GX-45   43 –  47
G-50 GD-50 GX-50   48 –  52
G-56 GD-56 GX-56   53 –  59
G-63 GD-63 GX-63   60 –  66
G-71 GD-71 GX-71   67 –  75
G-80 GD-80 GX-80   76 –  84
G-90 GD-90 GX-90   85 –  94
G-100 GD-100 GX-100  95 – 104
G-110 GD-110 GX-110 105 – 114
G-120 GD-120 GX-120 115 – 124

The effective distance between shafts is 
var iable and is specified on the basis of 
the operating data.

Intermediate sizes and larger designs are 
possible on request.

Spare parts are available for all turbo gear-
boxes ever supplied.

Designations

A B

B A

R-L L-R

High-Performance Turbo Gearbox Typ GD-80.
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HET ® is a registered trademark. It stands 
for “High Efficiency Turbogear”. These 
gear  boxes are the most efficient in the 
world. They have been designed specifi-
cally for use in energy generation and to 
drive compressors. HET gearboxes are an 
original MAAG design. Today, they are 
 manufactured, developed and supported 
by RENK-MAAG.

A HET gearbox can operate in two ways 
dependent upon requirements: either as 
a conventional turbo gearbox or as a HET 

gearbox, where a vacuum is generated in 
which the toothed wheels rotate, thereby 
significantly reducing windage losses.

The issue of gearbox power loss is  gaining 
importance all the time in the field of elec-
tricity generation in particular. The abil ity 
of a HET gearbox to reduce pow er loss by 
up to 50% compared with a convention al 
turbo gearbox drastically in creases its over-
all efficiency. Significantly lower operating 
costs mean that investment costs can be 
amortized quickly.

High-Performance Turbo Gearboxes Type HET ®
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Cost-Effectiveness
The cost savings which can be achieved 
with a HET gearbox can be illustrated based 
on a HET gearbox type GD-72.5:

• Drive power: 100 MW
• Input speed: 5235 rpm
• Output speed: 3000 rpm

The graph below shows that the power loss 
of a conventional RENK-MAAG gearbox is 
920 kW at 100% load. By comparison, the 
power loss of a RENK-MAAG HET gearbox 
type GD-72.5 is just 640 kW. The annual 
saving in operating costs can be calculated 
from the difference of 280 kW.

Where:
Electricity production costs: € 0.03/kWh
Operating hours: 8000 hrs/year

Saving:
280 kW x € 0.03/kWh x 8000 hrs
= € 67'200 saved per year

Operating costs are reduced by approxi-
mately € 67'200 per year. The investment 
costs of a HET gearbox compared with a 
conventional RENK-MAAG gearbox would 
therefore be amortized within approxi-
mately 2 to 3 years.

Comparison of power loss "Conventional to HET"

RENK-MAAG HET gearbox
Conventional RENK-MAAG turbo gearbox
Conventional turbo gearbox

Load [%]

Po
w

er
 lo

ss
 [k

W
] 920

1200

640

0 25 50 75 100

1300

1200

1100

1000

900

800

700

600

500



10

Turbo Gear Drives with Parallel Shafts and Cast Casings
Standard Types GN/GS

� Weight
Type� A	 B	 C	 D	 E	 F	 G	 H	 J	 K	 L	 M	 N	 O� approx.�(kg)

GN-� 13*� 130� 150� 150� 440� ---� 200� 155� 355� 310� 270� 35� � � � 130
GN-� 16� 160� 165� 185� 510� 554� 265� 180� 445� 380� 340� 40� � � � 230
GN-� 19� 190� 180� 220� 590� 634� 300� 218� 518� 410� 370� 45� � � � 300
GN-� 22� 220� 185� 255� 660� 706� 335� 246� 581� 440� 400� 45� � � � 400
GN-� 25� 250� 225� 285� 760� 818� 375� 288� 663� 480� 440� 52� � � � 550
GN-� 28� 280� 250� 320� 850� 906� 400� 318� 718� 530� 490� 55� � � � 700
GN-� 32� 320� 260� 350� 930� 992� 450� 315� 765� 590� 530� 55� � � � 1100
GN-� 36� 360� 290� 400� 1050� 1084� 500� 361� 861� 680� 620� 55� � � � 1450
GN-� 40� 400� 315� 450� 1165� 1235� 530� 416� 946� 740� 690� 60� � � � 1950
GN-� 45� 450� 350� 500� 1300� 1336� 560� 475� 1035� 810� 750� 65� � � � 2650
GN-� 50� 500� 300� 530� 1330� 1470� 400� 500� 900� 880� 910� 70� 330� 120� 270� 3000
GN-� 60� 600� 350� 630� 1580� 1720� 450� 600� 1050� 920� 820� 60� 330� 125� 300� 4400
GN-� 70� 700� 390� 730� 1820� 1970� 500� 700� 1200� 940� 840� 65� 350� 125� 320� 5300
GN-� 80� 800� 410� 890� 2100� 2140� 630� 800� 1430� 1110� 960� 85� 380� 220� 360� 7300
GN-� 90� 900� 500� 900� 2300� 2450� 630� 870� 1500� 1100� 1050� 90� 420� 205� 340� 10200
GN-100*� 1000� 555� 995� 2550� 2700� 670� 960� 1630� 1170� 1120� 95� 480� 200� 470� 11000
GS-� 22*� 220� 185� 255� 660� 705� 335� 265� 600� 380� 400� 45� � � � 400
GS-� 25� 250� 195� 285� 730� 780� 375� 295� 670� 410� 430� 45� � � � 450
GS-� 28� 280� 225� 315� 820� 875� 400� 320� 720� 440� 470� 50� � � � 620
GS-� 32� 320� 245� 355� 920� 975� 450� 330� 780� 480� 500� 55� � � � 850
GS-� 36*� 360� 265� 395� 1020� 1075� 500� 370� 870� 530� 550� 55� � � � 1200
GS-� 40� 400� 235� 265� 900� 1130� 475� 405� 880� 545� 500� 50� � � � 1300
GS-� 45� 450� 260� 280� 990� 1255� 530� 455� 985� 590� 560� 50� � � � 1600
GS-� 50� 500� 275� 295� 1070� 1365� 560� 500� 1060� 625� 590� 50� � � � 2000
GS-� 60� 600� 230� 595� 1425� 1530� 450� 590� 1040� 650� 620� 60� 312� 110� 325� 2900
GS-� 70*� 700� 295� 685� 1680� 1800� 500� 680� 1180� 730� 680� 70� 370� 125� 290� 4000
GS-� 80*� 800� 260� 780� 1840� 1950� 560� 770� 1330� 810� 780� 80� 400� 140� 290� 5200
GS-� 90*� 900� 475� 875� 2250� 2370� 600� 870� 1470� 1010� 980� 85� 480� 170� 310� 6700
GS-100*� 1000� 420� 1040� 2460� 2490� 670� 960� 1630� 1030� 800� 80� 380� 140� 390� 8500

*Available�in�special�size�on�customer�request.

Subject�to�changes.�Dimensions�in�mm�(not�binding).�

GN/GS types are single-stage reduction 
or increasing gear drives. The casings are 
standardized in accordance with a series 
of center distances. The digits following 
the letters GN- or GS- as identification 
numbers indicating the distance between 
shafts in centimetres. The GN- types cover 
smaller and medium transmission ratios, 
the GS- types cover larger transmission 
ratios. The gears are carburized, hardened 

and accurately ground and have tooth 
flanks with tip, root and longitudinal cor-
rection where necessary. These gear units 
are provided with separable bearing caps, 
a unique advantage to facilitate ease of 
rotor mesh alignment when executed in 
the field. Normally single helical gears 
are used. These are dimensioned in ac-
cordance with MAAG design criteria and 
API, AGMA or DIN standards.
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� Weight
Type� A	 B	 C	 D	 E	 F	 G	 H	 J	 K	 L	 M	 N	 O� approx.�(kg)

GN-� 13*� 130� 150� 150� 440� ---� 200� 155� 355� 310� 270� 35� � � � 130
GN-� 16� 160� 165� 185� 510� 554� 265� 180� 445� 380� 340� 40� � � � 230
GN-� 19� 190� 180� 220� 590� 634� 300� 218� 518� 410� 370� 45� � � � 300
GN-� 22� 220� 185� 255� 660� 706� 335� 246� 581� 440� 400� 45� � � � 400
GN-� 25� 250� 225� 285� 760� 818� 375� 288� 663� 480� 440� 52� � � � 550
GN-� 28� 280� 250� 320� 850� 906� 400� 318� 718� 530� 490� 55� � � � 700
GN-� 32� 320� 260� 350� 930� 992� 450� 315� 765� 590� 530� 55� � � � 1100
GN-� 36� 360� 290� 400� 1050� 1084� 500� 361� 861� 680� 620� 55� � � � 1450
GN-� 40� 400� 315� 450� 1165� 1235� 530� 416� 946� 740� 690� 60� � � � 1950
GN-� 45� 450� 350� 500� 1300� 1336� 560� 475� 1035� 810� 750� 65� � � � 2650
GN-� 50� 500� 300� 530� 1330� 1470� 400� 500� 900� 880� 910� 70� 330� 120� 270� 3000
GN-� 60� 600� 350� 630� 1580� 1720� 450� 600� 1050� 920� 820� 60� 330� 125� 300� 4400
GN-� 70� 700� 390� 730� 1820� 1970� 500� 700� 1200� 940� 840� 65� 350� 125� 320� 5300
GN-� 80� 800� 410� 890� 2100� 2140� 630� 800� 1430� 1110� 960� 85� 380� 220� 360� 7300
GN-� 90� 900� 500� 900� 2300� 2450� 630� 870� 1500� 1100� 1050� 90� 420� 205� 340� 10200
GN-100*� 1000� 555� 995� 2550� 2700� 670� 960� 1630� 1170� 1120� 95� 480� 200� 470� 11000
GS-� 22*� 220� 185� 255� 660� 705� 335� 265� 600� 380� 400� 45� � � � 400
GS-� 25� 250� 195� 285� 730� 780� 375� 295� 670� 410� 430� 45� � � � 450
GS-� 28� 280� 225� 315� 820� 875� 400� 320� 720� 440� 470� 50� � � � 620
GS-� 32� 320� 245� 355� 920� 975� 450� 330� 780� 480� 500� 55� � � � 850
GS-� 36*� 360� 265� 395� 1020� 1075� 500� 370� 870� 530� 550� 55� � � � 1200
GS-� 40� 400� 235� 265� 900� 1130� 475� 405� 880� 545� 500� 50� � � � 1300
GS-� 45� 450� 260� 280� 990� 1255� 530� 455� 985� 590� 560� 50� � � � 1600
GS-� 50� 500� 275� 295� 1070� 1365� 560� 500� 1060� 625� 590� 50� � � � 2000
GS-� 60� 600� 230� 595� 1425� 1530� 450� 590� 1040� 650� 620� 60� 312� 110� 325� 2900
GS-� 70*� 700� 295� 685� 1680� 1800� 500� 680� 1180� 730� 680� 70� 370� 125� 290� 4000
GS-� 80*� 800� 260� 780� 1840� 1950� 560� 770� 1330� 810� 780� 80� 400� 140� 290� 5200
GS-� 90*� 900� 475� 875� 2250� 2370� 600� 870� 1470� 1010� 980� 85� 480� 170� 310� 6700
GS-100*� 1000� 420� 1040� 2460� 2490� 670� 960� 1630� 1030� 800� 80� 380� 140� 390� 8500

*Available�in�special�size�on�customer�request.

Subject�to�changes.�Dimensions�in�mm�(not�binding).�

Key:

GN = normal teeth (cast casing)
GS = narrow teeth (cast casing)

Intermediate sizes and larger 
designs are possible on request.

Spare parts are available for all 
turbo gearboxes ever supplied.

GN-36

GN-32 to GN-45 and GS-32 to GS-50

GN-50 to GN-100 and GS-60 to GS-100

GN-13 to GN-28 and GS-22 to GS-28
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Turbo Gear Drives with Parallel Shafts and Cast Casings
Standard Type GB

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 Weight
Typ	 A	 B	 C	 D	 E	 F	 G	 H	 J	 K	 L	 M	 N	 O	 P	 Q	 R	 S	 T	 approx.	(kg)

GB-18*	 180	 190	 220	 590	 	 280	 205	 485	 480	 480	 45	 	 	 	 	 	 60	 195	 225	 430
GB-22*	 220	 250	 290	 760	 	 330	 260	 590	 560	 540	 50	 	 	 	 	 	 65	 255	 295	 750
GB-25	 250	 265	 315	 830	 	 370	 290	 660	 650	 620	 55	 	 	 	 	 	 80	 275	 325	 1300
GB-28	 280	 295	 345	 920	 	 400	 325	 725	 710	 680	 60	 	 	 	 	 	 90	 305	 355	 1500
GB-32	 320	 310	 360	 990	 1120	 450	 365	 815	 780	 740	 65	 600	 520	 1440	 280	 440	 120	 	 	 1900
GB-36	 360	 350	 400	 1110	 1240	 500	 415	 915	 860	 820	 65	 640	 560	 1560	 310	 480	 130	 	 	 2800
GB-40	 400	 390	 440	 1230	 1360	 530	 435	 965	 940	 900	 70	 720	 610	 1730	 340	 530	 130	 	 	 3600
GB-45	 450	 425	 495	 1370	 1500	 560	 490	 1050	 1060	 1020	 70	 755	 665	 1870	 370	 590	 150	 	 	 4800
GB-47	 470	 415	 505	 1390	 1593	 560	 490	 1050	 1260	 1260	 70	 896	 740	 1860	 370	 770	 150	 	 	 6200
GB-50	 500	 470	 550	 1520	 1650	 620	 520	 1120	 1160	 1160	 80	 735	 815	 2020	 720	 380	 150	 	 	 6650
GB-50/2	 500	 470	 550	 1520	 1650	 620	 520	 1120	 1280	 1280	 80	 735	 815	 2020	 780	 440	 150	 	 	 7500
GB-52	 520	 450	 550	 1520	 1690	 620	 535	 1155	 1060	 1060	 80	 652	 652	 1924	 500	 650	 150	 	 	 6100
GB-55	 550	 510	 600	 1660	 1790	 680	 585	 1265	 1315	 1240	 85	 750	 810	 2110	 410	 800	 170	 	 	 8300
GB-58*	 580	 600	 480	 1660	 1790	 680	 585	 1265	 1315	 1240	 85	 765	 865	 2210	 410	 740	 170	 	 	 9300
GB-60*	 600	 540	 640	 1780	 1910	 730	 630	 1360	 1240	 1200	 85	 925	 815	 2340	 455	 690	 180	 	 	 10500
GB-65	 650	 470	 590	 1710	 1870	 750	 650	 1400	 1360	 1360	 90	 	 870	 	 300	 780	 500	 	 	 11500
GB-70*	 700
GB-75*	 750	 500	 600	 1850	 1940	 800	 610	 1410	 1460	 1440	 90	 800	 675	 2225	 	 780	 530	 	 	 12400

*Available	in	special	size	on	customer	request.	

Subject	to	changes.	Dimensions	in	mm	(not	binding).

These gears are usually installed between 
gas turbines and compressors, between 
two compressors or between gas tur-
bines and generators. The prevailing 
speed  ratios are generally relatively low; 
this prompt ed the design of the GB types. 
The gears are carburized, hardened and 
accurately ground and have tooth flanks 
with tip, root and longitudinal correction. 
Normally sin gle helical gears are used. 
They are  dimensioned in accordance with 
the MAAG design criteria and API, AGMA 
or DIN standards.

The gear casings are very sturdily built and 
designed to permit the accommodation 
of rotating parts of a greater face width. 
 These gear units are also provided with 

 separable bearing caps, a unique advan-
tage to facilitate ease of rotor mesh align-
ment when executed in the field.

Tilting pad thrust bearings have been 
incor porated to take up the axial thrust 
originating from the single helical gearing 
and from the external thrust applied to the 
shafts (the latter can often be consider able). 
This is particularly important if the standard 
shoulders of the journal bearings are in-
adequate. Sensors can be incorpor ated to 
measure and monitor shaft vibration.

The robust design of the gears in the GB 
types means that they are tailor-made for 
the harsh working conditions of the petro-
chemical industry.
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	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 Weight
Typ	 A	 B	 C	 D	 E	 F	 G	 H	 J	 K	 L	 M	 N	 O	 P	 Q	 R	 S	 T	 approx.	(kg)

GB-18*	 180	 190	 220	 590	 	 280	 205	 485	 480	 480	 45	 	 	 	 	 	 60	 195	 225	 430
GB-22*	 220	 250	 290	 760	 	 330	 260	 590	 560	 540	 50	 	 	 	 	 	 65	 255	 295	 750
GB-25	 250	 265	 315	 830	 	 370	 290	 660	 650	 620	 55	 	 	 	 	 	 80	 275	 325	 1300
GB-28	 280	 295	 345	 920	 	 400	 325	 725	 710	 680	 60	 	 	 	 	 	 90	 305	 355	 1500
GB-32	 320	 310	 360	 990	 1120	 450	 365	 815	 780	 740	 65	 600	 520	 1440	 280	 440	 120	 	 	 1900
GB-36	 360	 350	 400	 1110	 1240	 500	 415	 915	 860	 820	 65	 640	 560	 1560	 310	 480	 130	 	 	 2800
GB-40	 400	 390	 440	 1230	 1360	 530	 435	 965	 940	 900	 70	 720	 610	 1730	 340	 530	 130	 	 	 3600
GB-45	 450	 425	 495	 1370	 1500	 560	 490	 1050	 1060	 1020	 70	 755	 665	 1870	 370	 590	 150	 	 	 4800
GB-47	 470	 415	 505	 1390	 1593	 560	 490	 1050	 1260	 1260	 70	 896	 740	 1860	 370	 770	 150	 	 	 6200
GB-50	 500	 470	 550	 1520	 1650	 620	 520	 1120	 1160	 1160	 80	 735	 815	 2020	 720	 380	 150	 	 	 6650
GB-50/2	 500	 470	 550	 1520	 1650	 620	 520	 1120	 1280	 1280	 80	 735	 815	 2020	 780	 440	 150	 	 	 7500
GB-52	 520	 450	 550	 1520	 1690	 620	 535	 1155	 1060	 1060	 80	 652	 652	 1924	 500	 650	 150	 	 	 6100
GB-55	 550	 510	 600	 1660	 1790	 680	 585	 1265	 1315	 1240	 85	 750	 810	 2110	 410	 800	 170	 	 	 8300
GB-58*	 580	 600	 480	 1660	 1790	 680	 585	 1265	 1315	 1240	 85	 765	 865	 2210	 410	 740	 170	 	 	 9300
GB-60*	 600	 540	 640	 1780	 1910	 730	 630	 1360	 1240	 1200	 85	 925	 815	 2340	 455	 690	 180	 	 	 10500
GB-65	 650	 470	 590	 1710	 1870	 750	 650	 1400	 1360	 1360	 90	 	 870	 	 300	 780	 500	 	 	 11500
GB-70*	 700
GB-75*	 750	 500	 600	 1850	 1940	 800	 610	 1410	 1460	 1440	 90	 800	 675	 2225	 	 780	 530	 	 	 12400

*Available	in	special	size	on	customer	request.	

Subject	to	changes.	Dimensions	in	mm	(not	binding).

Standard type GB
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Turbo Gearboxes Type SG with External Pipes

General Description

The high-speed gearbox designated as the 
SG (standard gear) is designed for turbo 
compression applications.

The SG types of gearboxes is produced 
using the same field-proven components, 
manufacturing methods and quality con-
trol as the well established RENK-MAAG 
G, GB, GN and GX types of gearboxes.

The two main differences with regard to 
today’s G types are:

• External pipes
• Standard size casing

RENK-MAAG supplies SG gearboxes on 
special request. Larger designs or inter-
mediate sizes are also possible on request.

Spare parts are available for all SG turbo 
gearboxes ever supplied.
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Key:

SG = standard gear

Dimensions to API, AGMA or DIN/ISO. 
Special designs on request.

RENK-MAAG Turbo Gearboxes Type SG
Span / 1	 / 2	 / 3	 / 4	 / 5	 / 6SG-XXX/	

320	mm	 420	mm	 520	mm	 620	mm	 740	mm	 880	mmCenter	distance

	 320	 	 85	 	 90			 	 	 	
	 360	 	 90	 	 95	 100	 120	 130	
	 410	 	 95	 105	 115	 125	 135	 145
	 430	 100	 110	 120	 130	 140	 150
	 470	 105	 115	 125	 135	 145	 155
	 500	 110	 120	 130	 140	 150	 160
	 560	 120	 130	 140	 150	 160	 170
	 610	 130	 140	 150	 160	 170	 180
	 710	 140	 150	 160	 170	 180	 190
	 800	 150	 160	 170	 180	 190	 200
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MULTICOM®-Gearboxes Type GMX

For Multi-Shaft 
Gear Compressors

Multi-shaft integral geared compressors 
are used in applications involving:

•  Nitrogen
•  Oxygen
•  Air
• Other gases

For these specific compressor lines RENK-
MAAG has developed a range of gear-
boxes, optimized to suit the requirements 
of today’s multi-stage compressor applica-
tions. The features of the MULTICOM® are:

•  Single helical gears with hardened and 
ground toothing

•  Thrust collars arranged on the cold side 
of the rotors, but acting in both direc-
tions

•  Special rigid and stiff construction of 
main casing

•  High efficiency due to special measures 
in internal casing design

•  Low noise levels
•  2 to 8 pinion-shaft-mounted impellers
•  Easy accessibility of gearbox bearings 

and gear rotors for maintenance

Design
characteristics

Bull Gear and Pinion Shafts
The teeth of the pinions are case-hard-
ened. The bull gear teeth are either nitrid-
ed, through hardened or case-hardened 
depending on wheel size. Both are preci-
sion-ground. The tooth flanks of the pin-
ions are provided with the necessary modi-
fications to ensure smooth tooth meshing 
and a correct tooth contact pattern under 
full load conditions.

Bearings
Pressure-lubricated 2-lobe bearings are 
pro vided for the bull gear. One of the bull-
shaft bearings includes a thrust bearing to 
hold the complete gear train in the correct 
position. Direct-lubricated tilting pad radial 
bearings are used for the pinion shafts.

Thrust Collars
The axial forces developed by the helical 
teeth and the radial compressor are absor-
bed by thrust collars located on the cold side 
of the rotors. The faces of the thrust collars 
are slightly tapered, surface-hardened and 
ground. The required lube oil is supplied by 
the gear mesh lubricating system.

Casing
The casing is manufactured from steel 
 plate. It is of a particularly rigid and stiff de-
sign comprising two main sections (upper 
part and lower part), thus avoiding pos si-
ble distortions due to heavy impeller cas-
ings mounted directly on the gear casing.

Seals
Special shaft seals combined with a  carbon 
ring are mounted on all pinion shafts. 
 These seals are designed and built for a 
pressure of up to 80 bar. Standard oil seals 
are used for the bull gear shaft.
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Pressure Lubrication
The gears and the bearings are pressure-
lubricated. The required lube oil is supplied 
by a built-on gear-driven lube oil pump 
with an attached valve system ensuring oil 
supply to the gearbox in case of reverse 
turning of the lube oil pump.

Instrumentation
The standard instrumentation includes:
•  One duplex temperature sensor on each 

radial bearing of the bull gear
•  Two simplex temperature sensors on 

each tilting pad of the radial pinion shaft 
bearings

•  Two sensors (90°) at each bull gear and 
all pinion shaft ends for radial vibration 
monitoring

Accessibility for Maintenance
MULTICOM® gearboxes are designed to of-
fer optimum accessibility to internal parts.
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High-Speed Epicyclic Gears

High-Speed Epicyclic Gears

Epicyclic gearboxes are used wherever 
 spatial conditions require that the input 
and output shaft are arranged coaxially. 
An epicyclic gearbox is more compact and 
weighs less than a comparable parallel-axis 
gearbox. At transmission ratios above 1 : 6, 
an epicyclic gearbox is usually a more cost-
effective option.

RENK-MAAG epicyclic gearboxes are 
 cha r  acterized by their incredibly straight-
forward structure, which is made possible 
by the use of straight teeth with harde-
ned and precision-ground tooth flanks. A 
striking feature by comparison with con-
ventional epicyclic gearboxes is the ab-
sence of the complicated moving suspen-
sion of the gear ring, which is not needed 
for the RENK-MAAG concept.

The effect of the torque forces even load 
distribution from the sun gear to the  planet 

gears. The straightforward design and the 
precise execution ensure high operation-
al reliability. The RENK-MAAG concept 
has other advantages, too. The reduction 
in overall length achieved combines with 
the rigid coupling of the sun pinion and 
tur bine rotor which is possible on RENK-
MAAG epicyclic gearboxes to reduce over-
all system costs.

The special design of the RENK-MAAG 
epicyclic gearbox enables standard gear 
clutches to be used at both shaft ends. 
 Auxiliary equipment such as one or more 
oil pumps, rotary drives, etc. can be built 
onto RENK-MAAG epicyclic drives very 
 easily.

The PU3 epicyclic type is designed with a 
rotating planet carrier: the input and out-
put shafts rotate in the same direction. On 
the gears in the PF3 star type, the planet 
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Epicyclic Gears Type GPF3-28, 12.5 MW, 9000/1500 rpm.

carrier is permanently attached to the cas-
ing and the ring with internal teeth ro tates 
so that the input shaft and the output shaft 
rotate in opposite directions.

As a result of continuous research and de-
velopment RENK-MAAG is in a position to 
offer highly efficient and reliable epicyclic 
gears that cover a large power and ratio 
range.

Advantages:
• Compact design
•  Coaxial arrangement of turbine and 

generator
• Directly coupled to generator
• High gear ratio

Main applications:
• Compressors
• Generators
• Pump drives
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Extras

Couplings

Raflex®

Flexible Disk Couplings
The flexible disk couplings in the Raflex® 
range are amongst the most torsionally 
 rigid and flexible shaft connections avail-
able. Like those on the proven Curved-
Tooth-Couplings®, the transmission ele-
ments are made entirely from metal. 
However, unlike curved-tooth couplings, 
flexible disk couplings do not require lubri-
cation and are therefore maintenance free.

Turbo Diaphragm Couplings
The MCN and MCF type series turbo dia-
phragm couplings transmit torque via a 
contoured single-disk diaphragm. They 
are intended primarily for use at high 
speeds. The high flexi bility of the dia-
phragm under load facilitates compensa-
tion of angular, axial and radial shifting of 
the shafts connected via the coupling.

Advantages:
•  No lubrication or maintenance over-

heads
• High temperature resistance
• Ideal radial rigidity
•  Low restoring forces and bending 

 moments
• Low weight
•  Diaphragms are protected against 

 corrosion
•  Maximum torques can be transmitted

at high speeds
•  Long service life combined with  

 optimum availability
•  Extremely high balance quality

achievable
•  The disposable diaphragm sleeve

is easy to replace The MAAG
Synchronizing Clutch Coupling
•  For different applications with fully auto-

matic engaging/disengaging capa bility 
for the transfer of positive/negative 
torque or free-wheel modes

•  Clutch or toothed couplings are avail-
able for various applications
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Rotory Drives

Instrumentation

Rotor Turning Gear
A turning gear is needed to turn the train 
slowly in steam or gas turbines during the 
heating or cooling phase, as well as for 
slow shutdown and in the event of main-
tenance work. Various sizes are avail able. 
These are comprised of an electrically driv-
en right-angle gearbox and an over running 
clutch.

•  Tailor-made dimensioning in colla b-
oration with specialiced suppliers

•  Design developed by RENK-MAAG in 
line with individual requirements

•  Rotary drive integrated in gearbox

Monitoring equipment
A full range of monitoring equipment is 
available to complement the gear boxes. 
Items include integrated thermo  cou ples, 
resistance thermometer assemblies, rev 
counters, oil pressure or temperature 
 switches and other sensors. Conforming 
to the requirements of API 670, radial and 
axial vibration sensors can be installed at 
all bearings.
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MAAG and RENK-MAAG Technologies

Tooth Lead Modification

Bearing Technology

The figure on the left depicts the sepa-
rate and combined bending and torsional 
deflections and thermal distortions of the 
rotors, as well as the lead modification 
of the pinion for typical single helical and 
double helical high-speed gears. The shape 
and considerable amount of bending de-
flection (slope of the toothed parts) stron-
gly influence the lead modification of the 
double helical gear. Working flanks with 
such lead modifications cannot be used to 
align a gear because the contact bearing 
pattern (Prussian blue) is much too short. 
Therefore, the non-working flanks of the 
pinion and gear are ground absolutely par-
allel and used as the basis for the correct 
alignment of the gear (contact checking in 
the gear casing). This is also valid for single 
helical gears.

Hydrodynamic slide bearings are normally 
used in RENK-MAAG turbo gearboxes. This 
is the only type of bearing which can be used 
at the high loads and velocities required.

The radial bearings in a gearbox differ from 
those of a turbo machine with regard to 
operational loads. The bearings in a ma-
chine of this type are dimensioned for a 
single load, namely the weight of the tur-
bine rotor. This does not change regard-
less of the operating conditions; nor is it 
dependent upon the power output by the 
turbine.

This is not the case where a gearbox is con-
cerned. The torque output by the driving 
machine and transmitted by the gearbox 
to the driven machine primarily gene rates 
tangential and axial forces in the gear 
teeth which are known as tooth forces. 

The tangential forces are taken up by the 
gearbox’s radial bearings, with the axial 
forces being absorbed by the axial bearings 
or by the double-helical toothing itself. 
This means that when a turbo generator 
train ramps up, for example, and during 
subsequent synchronization with the main 
grid, the gearbox bearings are constantly 
exposed to loads which vary according to 
the torque to be transmitted at any given 
time. The radial bearing at the gear pinion, 
for example, is dimensioned according to 
the maximum tooth forces prevailing at full 
load. These tooth forces are up to 50 times 
greater than the weight of the pinion; this 
explains why a gear pinion "floats" at very 
low load in bearings which are actually too 
large. In many cases, this also explains why 
gear rotors sometimes respond sensitively 
to shock and malfunctions in the system 
measured as a rotor vibration.

NILES Grinding
machine ZP12.



Metallurgy – Materials and Heat Treatment

surface layer of the toothed zones) before 
being case-hardened by means of special 
heat treatment.

18CrNiMo7-6 has proven to be a particu-
larly advantageous material in this process 
and is now used by many gearbox manu-
facturers.

Case hardening has two major advan tages 
over nitrogen hardening, which pro duces 
similar surface hardnesses. Hard layer 
thicknesses of significantly more than a 
millimetre can be achieved (they are less 
than 1 mm with nitrogen hardening). The 
use of case hardening generates resi dual 
compressive stresses in the tooth root, 
which go some way towards compensat-
ing the load in the root caused by tooth 
force (tensile stresses).

Rotors made from
Case-Hardened Steel
Today, the gear teeth in most high-per-
formance gearboxes are hardened and 
ground. This process gives the teeth the 
necessary surface hardness, the required 
core hardness and the requisite preci sion 
in the contact pitch (on separation). Along 
with the tooth shape maximum gear 
life is achieved. The graph below shows 
that surface hardening can in crease the 
long-term endurance of the tooth flank 
to flank pressure by 100% compared to 
using steel which has simply been heat-
treated.

The graph also shows that case-hardened 
steel maximizes potential strength as well. 
The austenitic part of the steel is car-
burized (i.e. carbon is introduced into the 

Guide values for long-term endurance
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Uniform
case hardening.



RENK-MAAG GmbH
Postfach 3068 • Sulzer-Allee 46 • CH-8404 Winterthur
Tel. +41 (0) 52 262 89 88 • Fax +41 (0) 52 262 89 89

info@renk-maag.ch • www.renk-maag.ch

Customer Service / Spare Parts / Maintenance / Testbed

RENK-MAAG cares for the customer 
during and after the sales: Our ef-
ficient sales team is prepared to give 
advice regarding new equipment 
and original spare parts for cou-
plings and gearboxes of MAAG type. 
On-site support is provided world-
wide for all MAAG turbo and  marine 
gearboxes by our experienced and 
certified field service engineers. Pe-
riodical and/or preventive mainte-
nance assure the safe and reliable 
operation of equipment. Our service 
field engineers are at your disposal 
for inspections and maintenance.

In case of need to fully refurbish or 
revamp a gearbox, coupling or com-
ponents at our facility, we provide a 
full range of support with the deliv-
ery of a re-warranted unit.

New gearboxes and components 
can thoroughly be tested applying 
the latest technology in diagnostic 
mon itoring equipment for vibration, 
temperature and sound.

Test runs of refurbished gearboxes 
are also concluded where verifica-
tion of repair work must be certified.

RENK-MAAG
at your disposal

Production and other activities are 
monitored by the internal quality 
assurance system and in strict
compliance with ISO 9001 : 2008.




