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GM05 40 60 75 90 110 130 150 170 200
Displacement cm3/rev 39 59 74 86 115 129 151 161 191

Specific torque Nm/bar 0.62 0.94 1.18 1.37 1.83 2.05 2.40 2.64 3.04

Cont. pressure bar 250 250 250 250 250 250 250 250 250

Peak pressure bar 450 450 425 375 400 375 325 325 280

Max. speed rpm 1000 1000 1000 1000 900 900 900 800 800

Peak power                                            kW 20 20 33 33 33 33 33 33 33

GM1 100 150 175 200 250 300 320
Displacement cm3/rev 99 154 172 201 243 290 314

Specific torque Nm/bar 1.54 2.40 2.68 3.14 3.80 4.52 4.90

Cont. pressure bar 250 250 250 250 250 250 250

Peak pressure bar 425 400 375 350 350 300 280

Max. speed rpm 1000 1000 900 800 700 650 600

Peak power                                                         kW 48 48 48 48 48 48 48

GM2 200 250 300 350 420 500 600 630
Displacement cm3/rev 192 251 304 347 425 493 565 623

Specific torque Nm/bar 3.00 3.92 4.75 5.42 6.63 7.69 8.83 9.73

Cont. pressure bar 250 250 250 250 250 250 250 250

Peak pressure bar 425 425 400 375 350 350 300 280

Max. speed rpm 900 900 800 800 750 750 700 650

Peak power                                                    kW 59 59 59 59 59 59 59 59

GM3 350 425 500 600 700 800 900 1000
Displacement cm3/rev 352 426 486 595 690 792 873 987

Specific torque Nm/bar 5.49 6.64 7.58 9.28 10.8 12.4 13.6 15.4

Cont. pressure bar 250 250 250 250 250 250 250 250

Peak pressure bar 450 425 425 400 350 350 350 280

Max. speed rpm 700 650 600 575 525 500 450 400

Peak power                                                    kW 80 80 80 80 80 80 80 80

GM4 400 500 600 800 900 1000 1100 1250 1300
Displacement cm3/rev 402 503 616 793 904 1022 1116 1247 1316

Specific torque Nm/bar 6.27 7.85 9.61 12.4 14.1 16.0 17.4 19.5 20.5

Cont. pressure bar 250 250 250 250 250 250 250 250 250

Peak pressure bar 450 450 425 400 400 375 375 350 350

Max. speed rpm 700 650 625 550 500 450 425 400 375

Peak power                                                    kW 110 110 110 110 110 110 110 110 110

GM5 525 650 800 1000 1200 1300 1450 1600 1800 2000
Displacement cm3/rev 526 659 807 1039 1185 1340 1462 1634 1816 2007

Specific torque Nm/bar 8.22 10.3 12.6 16.2 18.5 20.9 22.8 2535 28.3 31.3

Cont. pressure bar 250 250 250 250 250 250 250 250 250 250

Peak pressure bar 450 450 425 425 400 400 375 375 350 350

Max. speed rpm 550 525 500 475 425 400 375 350 325 300

Peak power                                                     kW 140 140 140 140 140 140 140 140 140 140

GM6 1700 2100 2500 3000
Displacement cm3/rev 1690 2127 2513 3041

Specific torque Nm/bar 26.4 33.2 39.2 47.5

Cont. pressure bar 250 250 250 250

Peak pressure bar 450 400 375 350

Max. speed rpm 400 350 300 250

Peak power                                                               kW 200 200 200 200
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A number of features distinguish Tini motors from

GM

Swivelling cylinder: the cylinder (1) remaining
aligned with the eccentric of the crank (3), eliminates
side loading between the cylinder and piston (2). The
articulation of the cylinder-piston assembly is
achieved with large diameter trunnions  (4) ensuring
low specific loads.

Double piston support bearing: the pistons
transmit their load to the shaft via a hydrostatic
bearing (5) and a central roller bearing (6). The roller
bearing minimises the sliding velocity between the
piston foot and the spherical piston support ring,
reducing heat, friction, wearing and improving
starting torque, low speed operation (reduced stick
slip) and high speed operation. The hydrostatic
bearing reduces metal-metal contact ensuring
optimal lubrication and low friction.

Piston retaining rings (7) ensure the piston
remains in contact with the shaft in all operating
conditions, even during cavitation.

Rotary axial distributor (8) ensures optimal
distribution with short, large section ducts for
reduced power-loss with high flows, and very high
volumetric efficiency; extensive clearance recovery
capability of the seals ensures optimal functionality
throughout the motor lifetime and in conditions of
thermal shock.

Interchangeable distributor (9): a wide range of
distributors are available with various pressure and
flow control valves.

� ��

Crankshaft design radial piston motors
The main characteristics of this type of design are
high mechanical efficiency, especially at start up,
and high volumetric efficiency.

other radial piston designs:

� � � �

	 


33www.tini-hyd.com

À¥É½ÌìÒÚÒºÑ¹¼¼ÊõÓÐÏÞ¹«Ë¾
KUNSHAN TINI HYDRAULIC TECHNOLOGY CO.,LTD

ÌìÒÚ



GM
GM SERIES CHARACTERISTICS

GM series motors are a result of the many years' of
experience gained with the preceding M, L and P
series motors, and incorporate a number of design
variations with respect to these series intended to
increase the strength of the motor casings and the
load capacity of the internal dynamic components.
The result is a series of  motors with high continuous
power ratings, both because of the reduced internal
specific loads and because of the high mechanical
and volumetric efficiency that contribute in reducing
the amount of heat produced and therefore also the
negative effects associated with it.

�

�

�

�

�

�

�

�

�

�

� Radial injection cylinder feed (1) eliminates
direct hydraulic axial loading of the motor casing.

� Larger cylinder feed channels (1) for reduced
power loss with high flows.

� Stronger castings (2) and internal reinforcement
ribbing: increased casing strength and stiffness
for higher internal and external load capacity.

� High load capacity bearings (3) for applications
requiring high lifetime, high power/pressure, high
external loads.

� Larger cylinder trunnions (4) for increased
strength and stiffness and reduced specific loads.

� Cylinder trunnions with hydraulic balancing
(5) to reduce friction, wearing and heat
generation, enabling operation with higher powers
and improved efficiency.

� Compatibility with shafts (6), adaptors,
distributors of the motors of other preceding
series.

� Standardisation of components for increased
modularity and flexibility as regards
interchangeability of displacements, spare parts
and options.

� Reduced number of components for a more
simple and reliable design.

� Compatibility with non-polluting oils.

�

�

�

�

�

�
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GM
PRESSURE RATINGS
All the motors are rated at a nominal continuous
pressure rating of 250 bar. The continuous and
average operating pressure, however, should be
chosen in function of the required bearing lifetime
(see bearing lifetime graphs).
The peak operating pressures are given in the
relative displacement tables. The motors may work
at peak pressures for periods not exceeding 1% per
minute, no more than 10 times per hour.

BACK-PRESSURE
The motors are capable of operating with high back-
pressures with high efficiency, e.g. for series circuit
applications.
The allowable pressures vary in function piston
diameter and other factors. If the motors are
required for an application with back pressure
contact the tech. dept. for further details.
Typical allowable back-pressure

Port A Port B
Cont. 210 bar 150 bar
Peak 350 bar 350 bar

CASE PRESSURE
Continuous case pressure 1 bar,
Peak  case pressure 5 bar.
The case pressure is independent of the return line
pressure.
For higher pressures (up to 15 bar) contact the tech.
dept..

TORQUE
To obtain the theoretical
output torque of a motor,
multiply the specific
torque (Nm/bar) given in
the displacement tables
by the pressure (bar).
The graph below shows
the output torque
variation as the shaft
rotates through 360°.

STARTING TORQUE
Typical starting torque efficiencies are given in the
performance graphs of the motors. The starting
torque, however, also depends on the starting
position of the shaft (see graph above).

LOW SPEED OPERATION
The motors are capable of operating at low speeds
with a high degree of speed stability. The minimum
stable speed depends on the displacement of the
motor. In general the motors remain sensitive to
flows of 0.1 lit/min + motor leakage rate. Best results
are obtained with 5 - 10 bar back-pressure and after
the circuit has been completely purged of air by
running it at 2/3 max speed for 5-10 mins.
The output torque does not fall off at very low
speeds or at standstill .

210 bar 150 bar
350 bar 350 bar

1 bar
5 bar

5

theoretical torque torque output

5www.tini-hyd.com

À¥É½ÌìÒÚÒºÑ¹¼¼ÊõÓÐÏÞ¹«Ë¾
KUNSHAN TINI HYDRAULIC TECHNOLOGY CO.,LTD

ÌìÒÚ



GM05

GM05 40 60 75 90 110 130 150 170 200
Displacement cm3/rev 39 59 74 86 115 129 151 166 191

Piston Ø Ø mm 25 25 28 37 35 37 40 42 45

Shaft stroke mm 16 24 24 16 24 24 24 24 24

Spec. torque Nm/bar 0.62 0.94 1.18 1.37 1.83 2.05 2.40 2.64 3.04

Press. rating1) 1) bar 250 250 250 250 250 250 250 250 250

Peak press. bar 450 450 425 375 400 375 325 325 280

Cont. speed3) 3) rpm 700 700 700 700 650 650 650 600 600

Max. speed3) 3) rpm 1000 1000 1000 1000 900 900 900 800 800

Peak power kW 20 20 33 33 33 33 33 33 33

HP 27 27 45 45 45 45 45 45 45

Approximate weight: 22 kg

Motor casing oil capacity: 0,8 lit
Max. casing pressure4): 1 bar continuous

5 bar peak

1) Continuous or average working pressure should
be chosen in function of the bearing lifetime.
2) Speed limitation with optional low speed
distributors (eg. D31): cont. 250 rpm, max 500 rpm
(see distributors, page*).
3) Option "A": cont. pressure 5 bar, peak 15 bar.

22 kg

0,8 
4)

1)

2)

3) 
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GM05
DIMENSIONS

SHAFTS

Splined DIN 5480 7 Tapered 2 Cylindrical 8 Internal spline DIN 5480 9
UNI 221 1 UNI 221 3

35-2-16 DIN 5480

d0 Ø32.0

d1 Ø35.0 +0.520
+0 H14

d2 Ø31.0 +0.160
+0 H11

A Ø3.5

da Ø27.711 H11

d3 Ø34.6 -0
-0.160 h11

d4 Ø30.6 -0
-0.520 h14

B Ø4.0

db Ø39.000 f8

SPLINE DATA - ADAPTORS
28 UNI 221  (6-28-34 DIN 5463)

d1 Ø28.0 +0.021
+0 H7

d2 Ø341. +0.160
+0 H11

A 7.0 +0.028
+0.013 F7

d3 Ø28.0 -0.007
-0.020 g6

d4 Ø34.0 -0.065
-0.160 h14

B 7.0 -0.013
-0.028 f7

12

* Distributor length:
D31 = 58 mm; D40 (standard) = 77 mm

* 
D31 = 58 mm; D40 (         ) = 77 mm

When using through bolt M10,
use washer Ø18/10,5x2
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GM05
PERFORMANCE
The graphs indicate the typical performance
characteristics of the 150 cc motor operating with
mineral oil with viscosity 40 cSt at 50 °C.

150 

BEARING LIFETIME
The graph refers to the motor with the optional roller
bearings (option H) recommended for most applications.
Note that the average lifetime of a bearing (B50 lifetime) is
approximately 5 times the B

10
 lifetime.
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GM05
BEARING OPTIONS

Ball bearings (standard) - the lifetime of the ball
bearings is approximately 15% of the equivalent
lifetime of the roller bearings "H" given in the graph.
Roller bearings (option H) - recommended for most
applications. The lifetime is given in the bearing
lifetime graph.
Spherical roller bearing - in motor cover - (option
GP) - the lifetime is approximately 2.24 times the
equivalent lifetime of the roller bearings given in the
graph.
For longer lifetimes contact our technical
department.

GM05 -    ��������+�����;�	�


ORDER CODES

MOTOR CODE

1. Nominal displacement - see motor spec. table.

2. Shaft option:
7 = male 35-2-16 DIN 5480 (std)
1 = male 28 UNI 221
9 = female 35-2-16 DIN 5480
3 = female 28 UNI 221
2 = tapered keyed Ø45x58
8 = cilindrical keyed Ø40x58

3. Bearings:
no code = ball bearings

H = roller bearings
GP= spherical roller bearing in

motor cover

4. Other options:
U = without shaft seal
A = high pressure shaft seal

(5 bar cont., 15 bar peak)
SV = stainless steel shaft sleeve

corr. protect. for shaft seal
V = Vyton seals
I = case press. relief valve 3 bar

DISTRIBUTOR CODE

5. Distributor: D40 standard

6. Tachometer:K = predisposed for tachometer
J = with tachometer coupling

ASSEMBLY CODES

7. Direction of shaft rotation: standard motors are
supplied with clockwise rotation (viewed from
shaft end) with flow in port A, out port B.

R = clockwise rotation
L = anti-clockwise rotation

8. Distributor cover position: see page 9
no code = position DM1
DM . ,  = other position

7 =              35-2-16 DIN 5480
1 =              28 UNI 221
9 =             35-2-16 DIN 5480
3 =             28 UNI 221
2 =
8 =

14

Ø45x58
Ø40x58
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GM1

GM1 100 150 175 200 250 300 320
Displacement cm3/rev 99 154 172 201 243 290 314

Piston Ø mm 28 35 37 40 44 48 50

Shaft stroke mm 32 32 32 32 32 32 32

Specific torque Nm/bar 1.54 2.40 2.68 3.14 3.80 4.52 4.90

lb.ft/psi 0.080 0.125 0.139 0.163 0.197 0.235 0.254

Pressure rating1) bar 250 250 250 250 250 250 250

Peak pressure bar 425 400 375 350 350 300 280

Cont. speed3) rpm 550 550 550 550 450 350 350

Max. speed3) rpm 1000 1000 900 800 700 650 600

Peak power kW 48 48 48 48 48 48 48

HP 65 65 65 65 65 65 65

Approximate weight: 27 kg

Motor casing oil capacity: 1 lit
Max. casing pressure: 1 bar continuous

5 bar peak

1) Continuous or average working pressure should
be chosen in function of the bearing lifetime.
2) Speed limitation with optional low speed
distributors: cont. 250 rpm, max 500 rpm (see
distributors, page* ).

15

Ø

1)

3)

3)

27 kg

1 

1)

2)
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GM1
DIMENSIONS

SHAFTS

Splined DIN 5480 7 Tapered 2 Cylindrical 8 Internal spline DIN 5480 9
UNI 221 1 UNI 221 3

35-2-16 DIN 5480

d0 Ø32.0

d1 Ø35.0 +0.520
+0 H14

d2 Ø31.0 +0.160
+0 H11

A Ø3.5

da Ø27.711 H11

d3 Ø34.6 -0
-0.160 h11

d4 Ø30.6 -0
-0.520 h14

B Ø4.0

db Ø39.000 f8

SPLINE DATA - ADAPTORS
28 UNI 221  (6-28-34 DIN 5463)

d1 Ø28.0 +0.021
+0 H7

d2 Ø341. +0.160
+0 H11

A 7.0 +0.028
+0.013 F7

d3 Ø28.0 -0.007
-0.020 g6

d4 Ø34.0 -0.065
-0.160 h14

B 7.0 -0.013
-0.028 f7

28 UNI 221

16

N  2
1  BSP

DRAINAGE
N  2 Holes 1/4BSPO

R 100
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GM1
PERFORMANCE
The graphs indicate the typical performance
characteristics of the 150 cc motor operating with
mineral oil with viscosity 40 cSt at 50 °C.

BEARING LIFETIME
The graph refers to the motor with the optional roller
bearings (option H) recommended for most applications.
Note that the average lifetime of a bearing (B50 lifetime) is
approximately 5 times the B

10
 lifetime.

MECHANICAL EFFICIENCY
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GM1
BEARING OPTIONS

Ball bearings (standard) - the lifetime of the ball
bearings is approximately 15% of the equivalent
lifetime of the roller bearings "H" given in the graph.
Roller bearings (option H) - recommended for most
applications. The lifetime is given in the bearing
lifetime graph.
Spherical roller bearings - in motor cover - (option
GP) - the lifetime is approximately 2.24 times the
equivalent lifetime of the roller bearings given in the
graph.

For longer lifetimes contact our technical
department.

GM1 -    ��������+�����;�	�


ORDER CODES

MOTOR CODE

1. Nominal displacement - see motor spec. table.

2. Shaft option:
7 = male 35-2-16 DIN 5480 (std)
1 = male 28 UNI 221
9 = female 35-2-16 DIN 5480
3 = female 28 UNI 221
2 = tapered keyed Ø45x58
8 = cilindrical keyed Ø40x58

3. Bearings:
no code = ball bearings

H = roller bearings
GP = spherical roller bearing in the

motor cover

4. Other options:
U = without shaft seal

SV = stainless steel shaft sleeve
corr. protect. for shaft seal

A = high pressure shaft seal
(5 bar cont., 15 bar peak)

V = Vyton seals
I = case press. relief valve 3 bar

DISTRIBUTOR CODE see page *

5. Distributor: D40 standard

6. Tachometer: K = predisposed for tachometer
J = with tachometer coupling

ASSEMBLY CODES

7. Direction of shaft rotation: standard motors are
supplied with clockwise rotation (viewed from
shaft end) with flow in port A, out port B.

R = clockwise rotation
L = anti-clockwise rotation

8. Distributor cover position: see page 9
no code = position DM1

DM . ,  = other position

18

7 =              35-2-16 DIN 5480
1 =              28 UNI 221
9 =             35-2-16 DIN 5480
3 =             28 UNI 221
2 =
8 =

Ø45x58
Ø40x58
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GM2

Approximate weight: 47 kg

Motor casing oil capacity: 2 lit
Max. casing pressure: 1 bar continuous

5 bar peak

1) Continuous or average pressure should be
chosen in function of the bearing lifetime.
2) Speed limitation with optional low speed
distributors: cont. 250 rpm, max 500 rpm (see
distributors, page *).

GM2 200 250 300 350 420 500 600 630
Displacement cm3/rev 192 251 304 347 425 493 565 623

Piston Ø mm 35 40 44 47 52 56 60 63

Shaft stroke mm 40 40 40 40 40 40 40 40

Specific torque Nm/bar 3.00 3.92 4.75 5.42 6.63 7.69 8.83 9.73

lb.ft/psi 0.155 0.203 0.246 0.281 0.344 0.399 0.457 0.504

Pressure rating1) bar 250 250 250 250 250 250 250 250

Peak pressure bar 425 425 400 375 350 350 300 280

Cont. speed3) rpm 550 550 500 500 450 450 450 400

Max. speed3) rpm 900 900 800 800 750 750 700 650

Peak power kW 59 59 59 59 59 59 59 59

HP 80 80 80 80 80 80 80 80

19

Ø

1)

3)

3)

47 kg

2 

1)

2)
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GM2
DIMENSIONS

36 UNI 220  (DIN 5462)

d1 Ø36.0 +0.025
+0 H7

d2 Ø40.0 +0.160
+0 H11

A 7.0 +0.028
+0.013 F7

d3 Ø36.0 -0.009
-0.025 g6

d4 Ø40.0 -0.065
-0.160 d11

B 7.0 -0.013
-0.028 f7

40-3-12 DIN 5480

d0 Ø36.0

d1 Ø40.0 +0.620
+0 H14

d2 Ø34.0 +0.160
+0 H11

A Ø5.25

da Ø28.964 H11

d3 Ø39.4 -0
-0.160 h11

d4 Ø33.4 -0
-0.620 h14

B Ø6.0

db Ø45.989 f8

SPLINE DATA - ADAPTORS

SHAFTS

Splined DIN 5480 7 Tapered 2 Cylindrical 8 Internal spline DIN 5480 9
UNI 220 1 UNI 220 3

20

N  2 1  BSPO "

40-3-12-8f
DIN 5480

DRAINAGE
N  2 Holes 1/2 BSP

R 104

O
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GM2
PERFORMANCE
The graphs indicate the typical performance
characteristics of the 300 cc motor operating with
mineral oil with viscosity 40 cSt at 50 °C.

BEARING LIFETIME
The graph refers to the motor with the optional roller
bearings (option H) recommended for most applications.
Note that the average lifetime of a bearing (B

50 
lifetime) is

approximately 5 times the B
10

 lifetime.
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GM2
BEARING OPTIONS

Ball bearings (standard) - the lifetime is
approximately 15% of the equivalent lifetime of the
roller bearings given in the graph.
Roller bearings (option H) - recommended for most
applications. The lifetime is given in the bearing
lifetime graph.
Spherical roller bearing  - in motor cover - (option
GP) - bearing lifetime is 1.74 times the equivalent
lifetime of the roller bearings given in the graph.

For longer lifetimes contact our technical
department.

GM2 -    ��������+�����;�	�


ORDER CODES

MOTOR CODE

1. Nominal displacement - see motor spec. table.

2. Shaft option:
7 = male 40-3-12 DIN 5480 (std)
1 = male 36 UNI 220
9 = female 40-3-12 DIN 5480
3 = female 36 UNI 220
2 = tapered keyed
8 = cilindrical keyed

3. Bearings:
no code = ball bearings

H = roller bearings
GP = spherical roller bearing in the

motor cover

4. Other options:
U = without shaft seal

SV = stainless steel shaft sleeve
corr. protect. for shaft seal

A = high pressure shaft seal
(5 bar cont., 15 bar peak)

V = Vyton seals
I = case press. relief valve 3 bar

DISTRIBUTOR CODE see page *

5. Distributor: D40 standard

6. Tachometer: K = predisposed for tachometer
J = with tachometer coupling

ASSEMBLY CODES

7. Direction of shaft rotation: standard motors are
supplied with clockwise rotation (viewed from
shaft end) with flow in port A, out port B.

R = clockwise rotation
L = anti-clockwise rotation

8. Distributor cover position: see page 9
no code = position DM1

DM . ,  = other position

22

7 =              40-3-12 DIN 5480
1 =              36 UNI 220
9 =             40-3-12 DIN 5480
3 =             36 UNI 220
2 =
8 =
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GM3

GM3 350 425 500 600 700 800 900 1000
Displacement cm3/rev 352 426 486 595 690 792 873 987

Piston Ø mm 40 44 47 52 56 60 63 67

Shaft stroke mm 56 56 56 56 56 56 56 56

Specific torque Nm/bar 5.49 6.64 7.58 9.28 10.8 12.4 13.6 15.4

lb.ft/psi 0.285 0.345 0.393 0.482 0.558 0.641 0.707 0.799

Pressure rating1) bar 250 250 250 250 250 250 250 250

Peak pressure bar 450 425 425 400 350 350 350 280

Cont. speed3) rpm 525 500 450 450 400 400 350 300

Max. speed3) rpm 700 650 600 575 525 500 450 400

Peak power kW 80 80 80 80 80 80 80 80

HP 108 108 108 108 108 108 108 108

Approximate weight: 86 kg

Motor casing oil capacity: 4.5 lit
Max. casing pressure: 1 bar continuous

5 bar peak

1) The continuous or average pressure should be
chosen in function of the bearing lifetime.
2 ) Speed limitation with optional low speed
distributors: cont. 250 rpm, max 500 rpm (see
distributors, page *).
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