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The bar diagrams, see page 5, are useful for a quick selection of relevant motor size for the applica-

tion. The final motor size can be determined by using the function diagram for each motor size.

* DH can be found on pages 12-16
e DS can be found on pages 28-32

The function diagrams are based on actual tests on a representative number of motors from our
production. The diagrams apply to a return pressure between 5 and 10 bar
[75 and 150 psi] when using mineral based hydraulic oil with a viscosity of 35 mm?/s

[165 SUS] and a temperature of 50°C [120°F]. For further explanation concerning how to read and use

the function diagrams, please consult the paragraph "Selection of motor size" in the technical

information "General" 520L0232.
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DH and DS Orbital Motor
Data Survey
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DH

Versions
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7/8 - 14 UNF O O O No No DH

2 hole oval flange Gl 1in 7/8 - 14 UNF ©) ©) ©) Yes No DH
(A2-flange) 1/2 - 14 NPTF O O O No No DH
1in-6Bspl. 7/8 - 14 UNF O O O No No DH

Square flange Gyl 1in 7/8-14 UNF O O O No No DH
(Cflange) ' 1/2 - 14 NPTF @) O O | No | No DH
Function diagram - see page: —>

Features available (options):
Reverse rotation

Drain port

Painted
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Orbital Motors, DH

Code Numbers

151-2000 for an DH 36 with A2-flange, cyl. 1 in shaft, port size 7/8 - 14 UNF and without drain

connection.

DISPLACEMENT [cm?]
(]
o
[ ]
o (=]
2 ' £
3 g !
w
= s <
i 5 | %
w 'c S
a S £
[v] 36 50 80 100 125 160 200 250 315 400 2 a
151- 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 8 19
151- = 3401 3402 3403 = = = 3407 3408 3409 8 20
151- 2080 2081 2082 2083 - 2085 2086 2087 2088 2089 8 19
151- 2010 2011 2012 2013 - 2015 2016 2017 2018 2019 8 19
151- 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 8 21
151- 2120 2121 2122 2123 2124 2125 2126 2127 2128 2129 8 21
- 12 12 13 13 14 14 15 15 16 16
Ordering
Add the four character prefix “151-" to the four digit numbers from the chart for complete code
number.
Example:

Orders will not be accepted without the four character prefix.

520L0439 - Rev BC+ Nov 2014
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Technical Data

Technical Data for DH with 1 in Cylindrical and 1 in-6b Splined Shaft

Type DH DH DH DH DH DH DH DH DH DH
Motor size 36 50 80 100 125 160 200 250 315 400
Geometric cm? 36.0 48.6 77.8 97.3 125.0 | 1557 | 1946 | 2423 | 3061 | 389.2
displacement [in®] 2200 | [297]1 | [476] | [5.95] | [765] | [9.53]1 | [11.91] | [14.83] | [18.73] | [23.82]
min- cont. 1050 930 780 620 485 390 310 250 200 155
Max. speed -
[rpm] int.? 1270 1090 975 780 605 485 390 315 245 195
cont 59 79 125 158 203 235 267 305 355 410
Max. torque” Nm : [520] [700] | [1170] | [1400] | [1800] | [2080] | [2360] | [2700] | [3140] | [3630]
X. u .
q [lbfin] int? 76 106 163 214 270 320 360 415 470 485
) [670] [940] | [1440] | [1890] | [2390] | [2830] | [3190] | [3670] | [4160] | [4290]
cont 5.8 6.8 8.8 8.8 8.8 8.1 7.4 6.6 6.0 5.5
kW ’ [7.9] [9.3] [12.00 | [12.00 | [12.00 | [109] [9.0] [8.9] [8.0] [7.4]
Max. output
thpl int2 7.0 8.2 14 11.8 11.0 111 9.8 8.8 7.8 6.4
: [9.5] m.21 | 01551 | 1160l | 11501 | 141 | 0311 | 1.8l | [10.5] [8.6]
cont 124 124 124 124 124 17 103 97 90 83
bar ' [1800] | [1800] | [1800] | [1800] | [1800] | [1700] | [1500] | [1400] | [1300] | [1200]
Max. pressure drop .
[psi] int? 166 166 166 166 166 159 141 131 121 97
. [2400] | [2400] | [2400] | [2400] | [2400] | [2300] | [2050] | [1900] | [1750] | [1400]
) cont 38 45 60 60 60 60 60 60 60 60
, I/min : [10.0] | [11.9]1 | [159] | (1591 | 591 | 591 | [159] | [159] | [159] | [159]
Max. oil flow [US gal/
min] int? 45 55 75 75 75 75 75 75 7 75
: 1.9 | (451 | [19.8] | [19.8] | [19.8] | [19.8] | [19.8] | [19.8] | [19.8] | [19.8]
Max. starting pressure  bar 10 10 10 10 10 10 7 7 7 7
with unloaded shaft ~ [psi] [145] [145] [145] [145] [145] [145] [100] [100] [100] [100
ggmax' press. drop 53 72 115 144 185 217 240 279 330 385
) ) i [470] [635] | [1020] | [1275] | [1640] | [1920] | [2125] | [2470] | [2920] | [3405]
Min. starting Nm [Ibf:in]
t
oraue at max. press. drop 66 96 154 | 192 | 247 | 205 | 327 | 379 | 444 | 451
Nm [Ibfin] [585] [850] | [1360] | [1700] | [2185] | [2610] | [2895] | [3355] | [3930] | [3990]
. Max return pressure
Type Max. inlet pressure with drain line
bar 138 138
[psi] cont. [2000] [2000]
DH 36 - 400 2
bar . 172 172
. int.
[psil [2500] [2500]

Y 6B splined shaft is recommended for operating torque of 280 Nm [2500 Ibf-in] or more.
? Intermittent operation: the permissible values may occur for max. 10% of every minute.

8 520L0439 - Rev BC+ Nov 2014
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Technical Data
Max. Permissible Shaft Seal DH with HPS and DH with HPS and drain connection:

Pressure

Pressure Drop in Motor

without drain connection:
The shaft seal pressure equals the
average of input pressure
and return pressure.

The shaft seal pressure equals the
pressure in the drain line.

N
(]

151-1855.10

P =P +P
seal in return

151-1743.10

Max. permissible shaft seal pressure

psi A bar
36004 250
3000 int. operation”
200 —_t— | e T e — = —
2400 \
150 N
1800 \
100 \\
1200 \
600 > @1"-@1" splined shaft
"-@1" splined sha
‘ P ‘ \\
0 0 s
0 100 200 300 400 500 600 700 800 1600 min-1
max. (rpm)
151-1872.10
psi bar A
ol 2
3001 5 B///
250 /
15 A
200 - //
150 alV
’ /5/,
100
5 /4/
% //é
ol o —
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 Vmin
0 2 4 6 8 10 12 14 16 18 20 ys gal/min

151-1873.10

The curve applies to an unloaded motor shaft and an oil viscosity of 35 mm?/s [165 SUS]

A: DH 80-400
B: DH 36-50

520L0439 - Rev BC - Nov 2014
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Orbital Motors, DH

Technical Data

Oil Flow in Drain Line

Direction of Shaft Rotation

The table shows the max. oil flow in the
drain line at a return pressure less than
5-10 bar [75-150 psil.

Pressure drop Viscosity Oil flow in drain

line

bar mm?/s I/min

[psil [SUS] [US gal/min]

20 2.5

100 [100] [0.66]
[1450] 35 1.8

[165] [0.78]
20 3.5

140 [165] [0.93]
[2030] 35 28

[165] [0.74]

151-1874.10

10
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Orbital Motors, DH

Technical Data

Permissible Shaft Loads for
DH

The permissible radial shaft load (P,) depends on

* speed (n)

* distance (I) from the point of load to the mounting flange
* mounting flange version

¢ shaft version

Mounting flange

Square flange 2-hole oval flange (US version)

Shaft version

1in cylindrical shaft
1in-6B splined shaft

Permissible 650 « 228000 N*
shaftload (P) Iin mm n 87 +1
Permissible 1460 % 898 Ibf*
shaftload (P,) lininch n 3.425 +1

* n>200 min” (rpm); | <55 mm [2.2in]

n <200 min™ (rpm); =>P

Rmax

=6500 N [1460 Ibf], when using above formulas n has to be 200 min™ (rpm).

PR
Ibf N Pr
7000
14001 5000
1200 \ 1500 N
T 5000 (330 Ibf) |
1000 <=m
4000
8001 N —t
6000
600 N = i
5000 2000 N
400+ ~——___| (401D ‘
2001 4000
ot o |
0 100 200 300 400 500 600 700 800 900 1000 min -1
(rpm) 427[1.06]

151-1875.10

The curve shows the relation between P, and n
e when | =27 mm [1.06 in] for motors with oval and square mounting flange
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Technical Data

Function Diagrams
Ibfein |
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10 \ \ \\ 0.5hp M = — ggﬂ’ | 600 psi
L I60% —
= - = = — = —': — = Ap=21 bar
. i T, 0% i e | 300 psi
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 min-1
(rpm)
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DH 50
Nm A £l|.E £l.E £|.E =3 = E|E E=g = £l.E
E|E  E|E E|E E|E E|E E|E  E|E
9§ -5 ~ g =g ) S °o|g
~ n oN o N~ wn [32]
518 e S @4 e S ?13
~ < © © o o (¢] iy
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Y ! 1
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1001 =] N S e~ | A p=t66bar
I AT St TS RaeN .
90 i A \ ) X \ Ohp \N=8KW 3,
WA el N 8hp .\ < p 138 bar
80 S \[~ 2000 psij
TS =
704 | /1 P 4kW V> S w—— 124 bar
/ |4 !f{ N| 6hp_ S \ 1800 psi
601 PALAS o vi
\ /§( 1 2kw Dy Q S [ ——— 103 bar |
sol 4 — So e / ! 1500 psi
v = —
/ 7 // 1kw_} 2hp ~ el e \ — 83 bar
40+ / [} s s § 1200 psi
~] = d
304 Hitf 1hp\i =77%1 (é‘ — —— 962 bar
— B = 00 psi
204 AR N=05kW F 22 7 = A 0 psi
\ 0.5hp 73%7 70‘0/: —T""_ 65%\' T _ | _ _ [ 41 ba‘f
10d == = 600 psi
- 60%=50% §——— - 1t A p=21 bar
ol : 300 psi
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 min-1
(rpm)
151-1901.10

Explanation of function diagram use, basis and conditions can be found on page 4.
¢ A:Continuous range
* B:Intermittent range (max. 10% operation every minute)

Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on

page 8.

Intermittent pressure drop and oil flow must not occur simultaneously.

12
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Technical Data

Function Diagrams
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Explanation of function diagram use, basis and conditions can be found on page 4.

¢ A:Continuous range

* B:Intermittent range (max. 10% operation every minute)

Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on
page 8.

Intermittent pressure drop and oil flow must not occur simultaneously.

520L0439 - Rev BC - Nov 2014
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Technical Data

Function Diagrams

Ibfein A
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Explanation of function diagram use, basis and conditions can be found on page 4.

¢ A:Continuous range

* B:Intermittent range (max. 10% operation every minute)

Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on

page 8.

Intermittent pressure drop and oil flow must not occur simultaneously.
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Technical Data

Function Diagrams
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Explanation of function diagram use, basis and conditions can be found on page 4.

¢ A:Continuous range
* B:Intermittent range (max. 10% operation every minute)

Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on

page 8.

Intermittent pressure drop and oil flow must not occur simultaneously.

520L0439 - Rev BC - Nov 2014

15



Technical Information

Orbital Motors, DH

Technical Data

Function Diagrams
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w0l M) = 65% - T 600 pgj
— N=77% | ———| A,
o g 221 bar
300 ps;
0 25 50 75 100 125 150 175 200 225 250 min-1
(rpm)
151-1907.10
DH 400
Nm A cfc e clg £le cle cle £le £le £le
E|IE E|E EIE E|E EIE E|E E|E E|E E|E
el& =I5 ~|% 2|f 2% <|% <o|% olf ~g
~ ©ln o =} ~ 7] ™ o e}
418 5 S8 o8 58 S8 w8 o8 NE]
~ ¥ © © ° S 3 e ‘]
500
e Y
450 R‘. v (\ T ——
1 A
X NN
400 N 7N ; — B
\ \ N \\
350 ) /< \ \\ \ \\ o~ 4 =97bar
TR s o e R NNAN
300 g 5 = = TAR— 83 ba
\ N=4k |28 bar |
250 I \ / 3 \ AATY \\/ \ 1200,35,‘
\ =~ [
.LJ AN 2np || 2V e L > 1y | 9bar|
200 1000 ps;
150 b 02 bar
% goopsi
100 41 bar
600 ps;
50 A psi
P=21 par
0 300 ps;
! 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 -
0 25 50 75 100 125 150 175 200 min-1
(rpm)
151-1908.10

Explanation of function diagram use, basis and conditions can be found on page 4.

¢ A:Continuous range
* B:Intermittent range (max. 10% operation every minute)

Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on

page 8.

Intermittent pressure drop and oil flow must not occur simultaneously.
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Technical Information

Orbital Motors, DH

Technical Data

Shaft Version

US version

A: Cylindrical shaft
1in

C: Woodruff key
/ax 1in
SAE J502

US version

B: Splined shaft
1in-SAE 6B

* Deviates from B.S. 2059
(SAE 6B)

27°

40.6[1.598]
39.3(1.547]

—

il

[

14[0.55]

™ 16[0.63]

2-20 UNC
A-A

3250

>
28.57[1.125]
228.55[1.124]

ﬁ;

A
RO.65[0.02A +‘ 19[0.75] |

R0.35[0.014]

N
N
o

250

le 40.6[1.598]

q {]

18[0.71]

39.3[1.547]

14[0.55]
—

n

©25.40[1.000]

225.38[0.999]
28.31[1.115]
28.03[1.104]

6.38[0.251]
6.35[0.250]

He[0.63]

1
2 -20 UNC

Ve

w
28.57[1.125]
228.55[1.124]

*21.540[0.848]
*21.400[0.843]

©25.35[0.998]
©25.30[0.996]
*6.275[0.247]
%6.201[0.244]

jf

A
Ro.esw.ozA —»| 25.4[1.00] |<—

R0.35[0.014]
R35[1.38]

24.4([0.961]

151-1876.10

6B splined shaft is recommended for operating torque of 280 Nm [2500 Ibf-in] or more.




Technical Information

Orbital Motors, DH

Port Thread Versions

A B

230.5(1.200) max.21.5(0.84)

#29.5(1.161)
RN i P
Ie -
A: UNF main ports B: NPTF main ports
E: ’/8 - 14 UNF F: /2- 14 NPTF
O-ring boss port
C
#18.5(.728)
__917.5(689)
S
2y 11%0 v
P
£ X E
C: UNF drain port
G: /16 - 20 UNF

O-ring boss port

18



Technical Information Orbital Motors, DH

Dimensions
Dimensions — US Version Side port version with 2 hole oval mounting flange (A2-flange).
Port thread version.
Lmm mm
Type . . 289.0[3.504]
yp [in] in] T 28873492
119.7 5.9 ©82.55[3.250]
DH 36 282.45[3.246]
03 T 65 1 r !
. . =5 &
DH 50 4741 | 10.26] 76 ! ] 55
124.2 104 et 14
DH 80 [4.89] | [0.41] ' 813 ‘ y S8
< < T —
126.8 13.0 o By b
DH100 | 199 | [051] ge |
<l S o5
DH 125 130.5 16.7 = 8|5 T8
[5.14] [0.66] @l Sl sl
~ I ©v 4]
DH 160 134.6 20.8 o el ‘ i
[5.30] [0.82]
139.8 26.0 -
DH200 | 5500 | [1.02] ‘ ) ‘ \
- |
146.3 32.5 — i / i \
DH250 | (576] | [1.28) N | . [ | i
1547 40.9 ‘ ] { | ]
P | oo | e ! e =
165.8 52.0 23.0[0.906] 23.0[0.906]
DH 400 [6.53] [2.05] 22.710.894] + = 227[0.894]
286.2[3.394]
D: 78 - 14 UNF, 285.8[3.378]
; ©91.1[3.587]
16.7 mm [0.66 in] deep —— Geaoson ™
O-ring boss port or
1/2- 14 NPTF
131.3[5.169]
128.7[5.067]
¢53‘2[2'094]T53'2[2'094]$
g8
4%3% I ] S
FE o<
R ©o°@
5%
33
13.75[0.541] —L 6—@
13.35[0.526] - D =~ !

151-1877.10




Technical Information

Orbital Motors, DH

Dimensions

Dimensions — US Version

Type o | e
DH 36 w7 | o2
DHs0 | 500 | 0%
DH8o | g5 | o
DH100 | o5 | (o)
DH12s | 1200 | 054
DH160 | 235 | e
DH200 | 0 | (%)
DH250 | 55 | 353
DR35S | o5 | nen
DH400 | P55 | ;368

C: 716 - 20 UNF,
12 mm [0.47 in] deep
D: 78 - 14 UNF,
16.7 mm [0.66 in] deep

O-ring boss port or

1/2- 14 NPTF

Side port version with 2 hole oval mounting flange (A2-flange).
With drain connection.
Port thread version.

e

41.35[1.628]
41.05[1.616]

N

max.3.6[0.142] > |@———— | ———————

13.75[0.541]
13.35[0.526]

-4 W

|
i |
T O TR W
23.0[0.906] L |« 23.000.906]
22.710.894] 22.70.894]
286.2[3.394]
285.8[3.378]
291.1[3.587]
288.9[3.500]
131.3(5.169]
128.7(5.067] -
53.2[2.094]ﬁ53.2[2.094]+

—

97.1[3.823]

44.8[1.764]

44.4[1.748]
94.9[3.736]

'

89.0[3.504]
288.7[3.492]
©82.55(3.250]

“ 082.45[3.246]

e

45.83[1.8043]
44.93[1.7689]

|

40.64[1.600]
39.34[1.549]

\
-—

2.15[0.085]
1.95(0.077]

]
N

2.4[0.094]

2.8[0.110]

a9

151-1890.10
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Technical Information

Orbital Motors, DH

Dimensions

Dimensions — US Version

Type i |
DH 36 w7l | 102
DHSO | wa | 03
DH80 | 55 | joum
DH100 | 55 | (o)
D125 | 1200 | 0%
DH160 | (35 | o)
DH200 | 50 | (o)
DH250 | % | 35g
DH315 | o5 | nen
DH400 | (P55 | ;368
D: 78 - 14 UNF;

16.7 mm [0.66 in] deep

or12-14 NPTF

E: 38-16 UNG;
15 mm [0.59 in] deep
(4-off)

Side port version with square mounting flange (C-flange).

Port thread version.

* |
|T ‘
AN
© |©
iy
™ |o
prgpe
-
L
Y i
'S [ \ \
|
23.0[0.906] l 23.0[0.906]
22.7[0.894] 22.7[0.894]
286.2[3.394]
285.8[3.378]
291.1[3.587]
@88.9[3.500]
82.1[3.232)
79.9[3.146]

82.1[3.232]
79.9[3.146]

44.8[1.764]
44.4[1.748]

\

\

f-——

v
!

—

m

.y §44.45(1.750]
044 35[1.746]
| v
‘ Il
| } g[e
\ S
Q (@
| 53':;
! gy
K — -|<e
[=1k=]
\/
" ISR

a9

151-1879.10

520L0439 - Rev BC+ Nov 2014
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Technical Information Orbital Motors, DS

DS
Versions
c b = ©
o s s c
o 5 £ c @ a 2 5 2
(2] a -~ (=} a g [ o »
£ a 2 | 3 s | % o | % 3
= g o ] o < 5 v v o
o c 5 > > ] s ] £ 2 2
c v © ) £ v - T o s o " 1]
s N o @ ° H P 5 5 e > 2 >
5 = e & g y o 2 T = £ r kv c
° < = = o o H © .21 [} [ (7] 'a
s & S 2 | 5| & | & | & | & T s | S| & | =
7/8 - 14 UNF o] O O No No DS
2 hole oval flange Gl 1in 7/8 - 14 UNF ©) ©) O Yes No DS
(A2-flange) 1/2 - 14 NPTF ®) O O | No | No DS
1in-6Bspl. 7/8 - 14 UNF O O O No No DS
Square flange VT 7/8 - 14 UNF o ] O No No DS
(C-flange) yl.Tin _
1/2 - 14 NPTF O O O No No DS
Function diagram - see page: —>

Features available (options) :
Reverse rotation

Drain port

Painted

22 520L0439 - Rev BC - Nov 2014



Technical Information

Orbital Motors, DS

Code Numbers

DISPLACEMENT [cm?]

151-2305 for an DS 160 with A2-flange, cyl. 1 in shaft, port size 7/8 - 14 UNF and without drain

connection.

()
(=]
[ ]
o [=)]
2 - g
3 g '
w
H S £
2 E
w ‘e <
9 S £
v} 50 80 100 125 160 200 250 315 375 2 a
151- 2301 2302 2303 2304 2305 2306 2307 2308 - 24 35
151- = 3702 3703 3704 = 3706 3707 3708 = 24 36
151- B 2382 2383 - 2385 2386 2387 - 2389 24 35
151- - 2312 2313 2314 - 2316 - 2318 2319 24 35
151- 2341 2342 2343 2344 2345 2346 2347 2348 2349 24 37
151- 2421 = 2423 = 2425 2426 2427 = 2429 24 37
- 28 28 29 29 30 30 31 31 32
Ordering
Add the four character prefix “151-" to the four digit numbers from the chart for complete code
number.
Example:

Orders will not be accepted without the four character prefix.

520L0439 - Rev BC+ Nov 2014
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Technical Information

Orbital Motors, DS

Technical Data

Technical data for DS with 1 in cylindrical and 1 in-6b splined shaft

Type DS DS DS DS DS DS DS DS DS
Motor size 50 80 100 125 160 200 250 315 375
Geometric cm? 51.6 80.3 99.8 1241 155.4 198.2 248.1 310.1 390.7
displacement [in%] [3.16] [4.91] [6.11] [7.60] [9.51] 1213] | (1518] | [18.98] | [23.91]
" g min- cont. 770 755 605 480 380 305 245 190 155
ax. spee
P [rpm] int.2 955 945 760 600 475 380 305 240 195
cont 93 159 193 247 314 350 370 415 455
Max. torque” Nm : [820] [1405 [1710] [2190] [2780] [3100] [3270] [3670] [4030]
X. u .
q [lbfin] int? 116 206 237 304 378 429 469 485 515
: [1025] [1820] [2100] [2690] [3350] | [3800] [4150] [4290] [4560]
cont 6.6 10.7 10.7 10.7 10.7 9.6 8.0 6.9 5.8
Max. output kw : [8.9] [14.3] [14.3] [14.3] [14.3] [12.9] [10.7] [9.3] [7.8]
-outp thpl int2 7.8 13.0 13.0 13.0 12.6 11.8 9.9 8.0 6.9
: [10.5] [17.4] 17.4] [17.4] [16.9] [15.8] [13.3] [10.7] [9.3]
cont 138 138 138 138 138 124 107 97 83
Max. pressure dro bar : [2000] | [2000] | [2000] | [2000] | [2000] | [1800] [1550] [1400] [1200]
P P [psi] int2 172 172 172 172 172 155 138 14 97
: [2500] | [2500] | [2500] | [2500] | [2500] | [2250] | [2000] [1650] [1400]
) cont 40 60 60 60 60 60 60 60 60
Max. ol flow I[{Jngmav : [10.6] 159] [15.9] 159] [15.9] 159] [15.9] 159] [15.9]
' mm]g int? 50 75 75 75 75 75 75 75 75
j [13.2] [19.8] [19.8] [19.8] [19.8] [19.8] [19.8] [19.8] [19.8]
Max. starting pressure  bar 10 10 10 10 10 10 7 7 7
with unloaded shaft  [psi] [145] [145] [145] [145] [145] [145] [100] [100] [100]
ggr’:"tax' Riss=adiap 76 18 164 204 256 294 318 358 387
Min. starting Nm [Ibfin] [670] [1045] [1455] [1810] [2265] | [2600] [2815] [3170] [3425]
torque
au at max. press. drop int.? 95 148 205 255 320 367 408 423 453
Nm [Ibf:in] [840] [1305] [1820] [2260] [2830] [3250] [3615] [3745] [4010]
. Max return pressure
Type Max. inlet pressure with drain line
bar 138 138
X cont.
05 50375 [psil [2000] [2000]
bar . 172 172
. int.
[psil [2500] [2500]

1) 6B splined shaft is recommended for operating torque of 280 Nm [2500 Ibf-in] or more.
2) Intermittent operation: the permissible values may occur for max. 10% of every minute.
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Technical Information

Orbital Motors, DS

Technical Data

Max. Permissible Shaft Seal
Pressure

Pressure Drop in Motor

DS with HPS and without drain connection:
The shaft seal pressure equals the average of

DS with HPS and drain connection:
The shaft seal pressure equals the pressure in the

input pressureand return pressure. drain line.
Pseal = in return - -
X
151-1743.10
151-1855.10
Max. permissible shaft seal pressure
psi A bar
3600] 250
int. ope ation”
30001 500 | _]__ _ | ntoperaton | | _ _ |
2400 \
150 AN
1800 \
100 \\
1200 \
50
600 21"-B1" splined shaft \
ol o | Y
0 100 200 300 400 500 600 700 800 1600 min-T
max. (rpm)
151-1872.10
psi barA
5
30 2
3001 5 /
250
15 ’/
200 /
150 10
//
100 LT
5 =
50 ///
fm!
___-———/
0 0 -
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 rmin
0 2 4 6 8 10 12 14 16 18 20 US gal/min

151-1913.10

The curve applies to an unloaded motor shaft and an oil viscosity of 35 mm?/s [165 SUS]
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Technical Information

Orbital Motors, DS

Technical Data

Oil Flow in Drain Line

Direction of Shaft Rotation

The table shows the max. oil flow in the drain line
at a return pressure less than 5-10 bar [75-150
psil.

151-1874.10

Pressure drop Viscosity Oil flow in drain

line

bar mm?/s I/min

[psil [SUS] [US gal/min]

20 2.5

100 [100] [0.66]
[1450] 35 1.8

[165] [0.78]
20 3.5

140 [165] [0.93]
[2030] 35 28

[165] [0.74]

26
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Technical Information

Orbital Motors, DS

Technical Data

Permissible Shaft Loads for
DS

The permissible radial shaft load (P,) depends on

* speed (n)

* distance (I) from the point of load to the mounting flange
* mounting flange version

¢ shaft version

Mounting flange

Square flange 2-hole oval flange (US version)

Shaft version

1in cylindrical shaft
1in-6B splined shaft

Permissible 650 « 228000 N*
shaftload (P) Iin mm n 87 +1
Permissible 1460 % 898 Ibf*
shaftload (P,) lininch n 3.425 +1

* n>200 min” (rpm); | <55 mm [2.2in]

n <200 min™ (rpm); =>P

Rmax

=6500 N [1460 Ibf], when using above formulas n has to be 200 min™ (rpm).

PR
Ibf N Pr
7000
14001 5000
1200 \ 1500 N
T 5000 (330 Ibf) |
1000 <=m
4000
8001 N —t
6000
600 N = i
5000 2000 N
400+ ~——___| (401D ‘
200 4000
ot o |
0 100 200 300 400 500 600 700 800 900 1000 min -1
(rpm) 427[1.06]

151-1875.10

The curve shows the relation between P, and n
e when | =27 mm [1.06 in] for motors with oval and square mounting flange
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Technical Information

Orbital Motors, DS

Technical Data

Function Diagrams

DS 50
Ibfin A Nm A cle cle cle cle cle cle cle
E|JE E|E E|E E|E EE  E|E E|E
©|§ =18 ~g |8 =g < |8 S
~ wn N o %) N~ v 50
418 e ~l g @3 =4 AES e
1100{ o N © ® e S ol
1207 (] [
10001 | Y — RISV u— A p=172 bg
AT W/(X( Al A S P\ S BW A\, Y 2500 psj
9001 1001 \ BKW —) 1
T 8h 12h 55 bar
1% v W N A NS R N T N S 22505
800+ I X %
M= <\ v L=\ TN | e
7001 807 T /\\ 4hp —A—~ >\ ~\ 102040 psi
J A W N T bar
eoor 0T = /< - — 1800 psj
/\sz /\< ~ )23 mﬁ\ 103 bar
607 [ WAl Z = i 1900 psi
5001 \ > 4 | | 7S
50+ TkW. Ny =79% | <L = 83 bar
4001 /r )( ~ 78%1 T—— 4 1200 psi
401 = |
0f < . 3( s = — ff\\ g%z()bar
t NV - — psi
200+ 0 N=0.5kW [|~ - — T L/ i
i 05h [— 70% | —F—=] ar
wol 1 P o R = o —_ _ 600 psi
— S  ——— E—— S A p=21pg
ol ol T, =60% 300 psi
0 100 200 300 400 500 600 700 800 900 1000 1100 min-1
(rpm)
151-1909.10
DS 80
Ibfein A Nm A cle gle cle cle gle cle cle cle cle
E|IE E|E E|E EIE E|E EIE E|E E|E E|E
9| <8 ~|§ 9% =f§ <|§ o/ 9|f ~| S
g 2|3 dig 8lg B8 <lg B8 g (.U'T; )
N < © @ o N < © o
- -~ - - «Q
18001 500l
16001 180+ T 4E : \ A =%\: : A p=172},
I D B =PRI ANy P e U W e o 2500 o
| X N g - — s
1400+ 160 T v \ T2h h S— 155 bar
1) 2 > ] 2250 psi
1404 D " B6KWIN \ N ~ psi
1200+ |A/ \ %,)e‘ = ‘*;* ~ 3$\ J%
120+ AL 4kW_[¥6hp She J0hp éﬁ? L 000 psi
1000t ; ~ o= SEL T T e
s N N i s A~ 1800 psj
100+ + AP N == S —
8007 1L \ 2K S ~ = - ‘Wﬁ\ o
80+ N - = 1500 psi
~J =07~ =
6007 1kw | | “2hp N s =t 83 bar
60+ N 83% = L = ==_ | 1200 psj
4001 0l BE ‘ s e T e o e S Y
N=05KWhp | N.=85% = 80% | — = — | 900 psj
b 75% T—F—7TL _| 1 \\-\
2001 g0 = = =R -1 — 41 bay
) 70% o — 600 ps;
ol ol [~ T, 60% OBhp =T =—H~F== b2t b
) 300 psi
0 100 200 300 400 500 600 700 800 900 1000 min-1
(rpm)
151-1900.10

Explanation of function diagram use, basis and conditions can be found on page
¢ A:Continuous range
* B:Intermittent range (max. 10% operation every minute)

4.

Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on

page 24.

Intermittent pressure drop and oil flow must not occur simultaneously.
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Technical Information

Orbital Motors, DS

Technical Data

Function Diagrams

Ibfein A

2400}
2200}
2000}
18001
16001
14001
12001
10001
800+
600
400+
200+

Ibfein A

3000
2750
2500+
2250
2000
1750+
1500+
1250+
1000+

750

500

2501

DS 100
Nm A cle cleg g|c cle gl cle cle cle cle
E|E E|E E|E E|E E|E E|E EE E|E E|E
@5 =I5 %5 2[5 25 %5 25 2[5 ~1 S
g -8 g o8 o8 S8 »g  og e
o~ < © © =) N < © (e Q
260+ 1
Y
2401
N N
AT A » PR~ —
2201 T 10hp\~_12hp 14\hpr S ‘ﬁh A s M 1
= \
200+ ‘.\ | >\_ 8hp \\ \\ \16h\p\\ PUN=14kw 2500 psj
u T [10kW B =
U(‘ { \) 12kW [~ <
1804 \ /. Bhp NO 6k | \ 8kW. ~ ~ 138 bar
. ~ —= | [ 2000 psr|
| V NI D) I = ﬁj\\ 00 psi
160+ U TR L >
140 \V\ \\l\ - “ L PN \%‘\w
T F— < — L 1800 psj
120l LA ) S D s e |
T i < =~ — 103 bar
100 p 2hp_ foxw| ) = s 24 1500 p
1 ¢ 7
\ I (/ 7 E504 \( K ~ T = = ﬂ»\ 89 bar
801 kW] =g7% A 24 _ 1200 psi
60+ b i 83% — — 62 bar
" N=> =5 = sl !
40 N s < | 175% ~| — 900 psi
= 80% ]} <‘7(?’/o\ - T ] e 41 bar
4 B el | el PR [———ar |
20 =60% =—F ———%-lo5n ) =—ac———— 600 psi
ol 1 -ohp B —— = A p=21 bar
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 300 psi
0 100 200 300 400 500 600 700 800 min-1
(rpm)
151-1889.10
DS 125
Nm cle cle <glg glg <gleg sle £=lg £l £le
EIE EE E|E E|E E|E E|E E|E E|E E|E
©§ =8 ~I8 =5 =25 =8 35/§ 95 !
a8 -8 N8 o8 =g 8 938 ogF N
N ¥ © © e S & © 9
§§E y Y v
RN < AV Pt N |y
se0d Ll ’W‘ 4 )—\—\\l \“\\\T\T*—\— S gy | | Ap=172pg
2 n
| :w v - \ N 8w [ 10kW Y\ 12K L\ 155050 ps
N ~ a
220+ 5 , w N IS > - —\ 2250 psri
2004+ ! \/ 4k \ \\ ‘ > +A!~ 14hp :L‘\\\ 138 bar
180+ \ ps N 1 A D ~—11\ 2000 psi
wol A AN \ oo | |["emp m— = o\ 12bar
yA 4hp K ~_/ SHS —— 800 ps;
1401 ? 2kW < Z ~ 103 b,
1207 | A A Zas ——=F = 1500 pa;
kW [ 2hp n=87% | f° < -l A= ]
1001 3 S — = 83 bar
801 5i thp _1A e5% = = 1200 psi
-1 r X 7= A — 62 b
60+ N=O 5kW 2 83%15=80% = == = == 905 ar
. el > == psi
407 = 5% 7 70% 1 1 — — 1 w
20+ — _ 600 ps;
o oSl "1+ b psi
ol —— P=21 bar
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 300 pst
0 50 100 150 200 250 300 350 400 450 500 550 600 650 min-1
(rpm)
151-1886.10

Explanation of function diagram use, basis and conditions can be found on page 4.

¢ A:Continuous range

* B:Intermittent range (max. 10% operation every minute)

Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on
page 24.

Intermittent pressure drop and oil flow must not occur simultaneously.
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Technical Information

Orbital Motors, DS

Technical Data

Function Diagrams

Ibfsin

4000+

3500

3000t

2500+

2000+

1500

1000

500

Ibfein

4000

3500

3000

2500

2000

1500

1000

500

A

DS 160
) cle <=glg =glg glg g|e cle cle cle cle
Nm E|IE EE E|E E|E E|E E|E E|E E|E E|E
ol <|8 ~I§ ol§ =2/§ <& o|% of ~|g
N~ n oN o N~ n [52] o wn
418 -8 N8 9|8 =8 S8 wg  og NE]
~ - © © ° S ¥ e 9
400+
- L
3601 i T N X i A p=172 bgr
|
3201 lﬁ(z AN N\ kW $ R B — 2500 psi
l e\ 8KV 10kw§\\ | 155 bar |
~ N
2804 - . \ N Ve \ - 2250 psj
= & A < ~ L NN § - 138 bar
\ N 14hp) 2000 psi
\ \ N N ~ 0 psj
240+ : t 10hp 12hp =
T T ~ A 124 par
\ / 4K N ~d -~ 1800 ps:
200+ \ 6hp |8hp VA b = psi
! A< = s VX T —— 103 bar |
oz I 4hp > ~= 1500 psi
160+ : 83% < =
N 2 vd 5> A
\; ! X = Al [ ~—_ SS=— 1283bar
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t S \ \ Nakw N=12kW 55—
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Explanation of function diagram use, basis and conditions can be found on page 4.
¢ A:Continuous range
* B:Intermittent range (max. 10% operation every minute)
Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on

page 24.

Intermittent pressure drop and oil flow must not occur simultaneously.

30

520L0439 - Rev BC - Nov 2014



Technical Information

Orbital Motors, DS

Technical Data

Function Diagrams
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1501 kW] —RN=87% o S I 2 =~
\7(' S ~ 4 62 bar
“ > %A% _80% iy S 900 ps;
100+ The|_ 85%AT s L= et _
L 83% < —— = — 1
—\ N =L T5% 705 e e i _\\i\ 41 bar
504 e — 600 ps;
T=60% — F\é:s()HSk A Il T
ol \ Shp T == B | Ap=2ipy
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 300 psi
0 25 50 75 100 125 150 175 200 225 250 275 300 325 min-1
(rpm)
151-1884.10
DS 315
A £l e cle gl¢g £l £le £le £l c|c c£le
Nm E|E E|E E|E E|E E|E E|E EE E|E E|E
ol <8 ~|8§ 28§ =2|§ <|§ °o/% <|§ ~(
I8 ©|8 f|g 88 Hlg ¥g Bg  gg e
o~ < © © o o s © e IS5
500 | i
4501 /’\j Y _—— St :T; LT
! NS S ®\\\‘ A p=
400 ! o >~ P=114 bar
1 \ \w\x\ P \x 1650 psj
a0l [05pLH = : 6hD 8hp X 6‘kW \§ psi
~—~ ~ N=8kW
| X 4fip \\ )\\ N ﬁ; m | o
300 { I~ = 400 psj
vﬁ N l 4kW >/\ / > ﬁ\w
250+ < H = <G I = 1200 poi
th o | 2w 27 A1~ \§~/\ \\ -
p ==
200 | o R ==
_e— A7V 1A >K§\ 62 bar
1504 A | T A W 53 s 900 ps;
=0.5kW[[< < — =
S A 1 s0% ~| » = —rt==
b N 2= 5 = B — 41b
e | 75% Pty nc B — ar
501 \ E E-70% 1 ———fc00%] | T-——= L__ 600 pg;
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 300 ps—— |
0 25 50 75 100 125 150 175 200 225 250 min-1
(rpm)
151-1888.10

Explanation of function diagram use, basis and conditions can be found on page 4.

¢ A:Continuous range

* B:Intermittent range (max. 10% operation every minute)

Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on
page 24.

Intermittent pressure drop and oil flow must not occur simultaneously.
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Function Diagrams DS 375
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Explanation of function diagram use, basis and conditions can be found on page 4.

¢ A:Continuous range

* B:Intermittent range (max. 10% operation every minute)

Max. permissible continuous/intermittent pressure drop for the actual shaft version can be found on
page 24.

Intermittent pressure drop and oil flow must not occur simultaneously.
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Shaft Version

US version

A: Cylindrical shaft
1in

C: Woodruff key
1/4 % 1in
SAE J502

US version

B: Splined shaft
1in-SAE 6B

* Deviates from B.S. 2059
(SAE 6B)

40.6[1.598]
39.3[1.547)
o | 1400.55)
16[0.63]
27°
2-20UNC

;"’\
3]
o

>
il

>
28.57[1.125]
228.55[1.124]

ﬁ;

R0.65[0.026] 19[0.75] e
R0.35[0.014] 18[0.71]
40.6[1.598]
39.3[1.547]
$14[O.55]¢
16[0.63]
27° 1
550 7 -20UNC

%

©25.40[1.000]
125.38[0.999)]

N

-

w
28.57[1.125]

228.55[1.124]

©25.35[0.998]
©25.30(0.996]

1

A
R0.65[0.026] \ | —1

R0.35[0.014]
R35[1.38]

25.4[1.00]

24.4([0.961]

—»

f

A-A

28.31[1.115]
28.03[1.104]

6.38[0.251]
6.35(0.250]

£F 21.540[0.848]
| *21.400[0.843]
=1{=
0|~
~|o
N[N
©le

151-1876.10

6B splined shaft is recommended for operating torque of 280 Nm [2500 Ibf-in] or more.
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Port Thread Versions

A B
#30.5(1.200) max.21.5(0.84)
#29.5(1.161)
< *‘ - E > r < s j F ’*
g’* | *g g * | ! |
Sh V== | ¢ £ ‘
S S
= 3 \
ke 51
UNF main ports B: NPTF main ports
’/s - 14 UNF F: /2- 14 NPTF
O-ring boss port
C
218.5(.728)
__p17.5(689)
§ - G ¢’¢ .
\6: * | I | * 5
i
© .
£ ¥ £

UNF drain port
7/16 - 20 UNF
O-ring boss port
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Dimensions
Dimensions - US Version Side port version with 2 hole oval mounting flange (A2-flange).
Port thread version.
Lmm mm 289.0[3.504]
Type [in] in] “ 288.7[3.492]
©82.55[3.250]
125.6 9.0 < 38045324
D550 [4.94] [0.35] * (582.4‘&5[3.246]
— = [ ——
130.6 14.0 o g3
D580 [5.14] [0.55] g3 ! ] o=
130.6 14.0 a5 ‘ NI
DS 100 © |0
[5.14] [0.55] ¥ ey || ! |y
134.0 174 J— .
DS 125 (5.28] | [0.69] & + !
138.4 218 e 2[5 W 53
D160 | 15451 | [0.86] = G 5
144.4 27.8 [ S Sl= R
0 . ol
D5 200 [560] | [1.09] ;& e
-
DS 250 151.4 34.8 ( ‘ RIS
[5.96] [1.37] - / ! \
160.1 435 - ( ‘ )
DS 315 6301 | [0.71] Y ' ‘ )
171.4 54.8 ‘
DS375 | 6751 | 1216] !
‘ll 171 @TT:‘T:@_
\
23.000.906] | |l 23000906]
22.7[0.894] 22.7]0.894]
100.2[3.945]
D: 78 - 14 UNF, Li m‘J
16.7 mm [0.66 in] deep 2105.3[4.146]
. -~
O-ring boss port or 2102.7[4.043]
1/2 - 14 NPTF
131.3[5.169]
128.7[5.067]
a—53.2[2.094]—p-ra—53.2[2.094] >
|G
gle
L ¥V &l
- |
ggss
5%
313
13.75[0.541] Q
13.35[0.526]

=

151-1898.10




Technical Information Orbital Motors, DS

Dimensions
Dimensions — US Version Side port version with 2 hole oval mounting flange (A2-flange).
With drain connection.
Port thread version.
R Lmm mm
yP [in] in] 289.0[3.504]
- 288.7[3.492]
DS 50 125.6 9.0 282.55[3.250]
[4.94] [0.35] * “ 082.45[3.246]
130.6 14.0 . L
D5 80 514 | [0.55] 28 | ] 55
130.6 14.0 2~ SiS,
DS100 [514] | [0.55] 213 Sl
134.0 174 v 9 || ‘ 1
Ds125 (528 | [0.69] 2@ i [
138.4 21.8 22 BT e
DS 160 [545] | [0.86] 2|5 g5 22
05 200 144.4 278 sls 2/g | _8R
[5.69] [1.09] I ol i sig
151.4 34.8 _ ;& o=
DS250 | (596 | [1.37] [ ‘ S
/ | \
160.1 43.5 - % i
DS315 6.30] | [1.71] ;' S 1 )
1714 54.8 5| i
D5 375 675 | [2.16] 5 © ;’ }
0 11 ;_J"E[ D:JU:JFF;J—/U:J i
23.000.906] | Lo 23.0[0906] i
C: 716 - 20 UNF, 22.7[0.894] - 22.7[0.894) g
12 mm [0.47 in] deep £100.2[3.945] c g
D: 78 - 14 UNF, 299.8[3.929] 3
x
16.7 mm [0.66 in] deep . 2105.3[4.146] g
; 2102.7[4.043]
O-ring boss port or
1/2 - 14 NPTF
131.3[5.169]
[ 128.7[5.067]
93
=
=|o
5855
b
I3
13.75[0.541] Q
13.35[0.526]

a9

151-1899.10
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Dimensions
Dimensions — US Version Side port version with square mounting flange (C-flange).
Port thread version.
Lmm mm
U [in] in] ., 044.45[1.750]
125.6 2.0 @44.35[1.746]
b5 50 (4941 | [035] ; —— 5 g%_
130.6 14.0 ! Sle 318
D5 80 504 | [055] H | ] =% 22
130.6 14.0 i gl¥
DS 100 [514] | [0.55] Y ; RN
134.0 17.4 Ble | | b
DS 125 [5.28] [0.69] =12 M‘ I
|
1384 | 218 88 [ - ‘ / ‘
DS 160 Baa | ose sl fﬁ | fﬁ \V4 |
144.4 27.8 28 &J ‘ &J
DS 200 Y
[5.69] [1.09] == /AL
ANl —7 | fw— \
DS 250 151.4 348 ] —F \ ) i \
[5.96] [1.37] / } / | A\
160.1 43.5 ! [ | J
DS315 | 6301 | (1.71) _i, | |
1714 54.8 ‘ D !
DS 375 [6.75] [2.16] * : GjUj—iGj—/Uj
I
23.0[0.906] 23.0[0.906]
227[0.894] T 22.7[0.894]
©100.2[3.945]
D: 78 - 14 UNF; ;9095.83[;91249(:]
16.7 mm [0.66 in] deep m
or 12 -14 NPTF
E: 38-16 UNGC;
15 mm [0.59 in] deep
(4-off)
82.1[3.232]
) 79.9[3.146] ’ E
® © Ay g
S ~lo
™|
e 52
—_——= (D
ZF 3R
35
N s Y 33

—

a9

151-1897.10
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Technical Information Orbital Motors, DH and DS
Hydraulic Systems
Installation of the Orbital About the design

Motors

Starting Up and Running in
the Hydraulic System

Operation

Maintenance

To ensure efficient operation all hydraulic components must be installed according to their
individual instructions.

The pump line must include a gage connection.

To ensure designed contact and minimize the stress all mounting flanges must be flat.
Hydraulic lines must be fitted correctly to prevent air entrapment.

About the assembly

Follow the mounting instructions printed on the inside of the cardboard box.

To prevent contamination, do not remove the plastic plugs from the connection ports until the
fittings are ready to be assembled.

Check that there is full face contact between the motor mounting flange and the mating part.
Do not force the motor into place when tightening the mounting screws.

Avoid unsuitable sealing material on fittings such as pack twine, Teflon and others.

Use only bonded seals, O-rings, steel washers and the like.

When tightening the fittings never use a torque higher than the max. tightening torque stated in
the instructions.

Make sure that the cleanliness of the oil used is better than 20/16 (ISO 4406). Always use a filter for
oil refilling.

Through a small-meshed filter fill up the tank with oil to the upper oil level mark .
Start the drive engine, and if possible, let it work at its lowest speed. If the motor is provided with
bleed screws, keep these open until the emerging oil is non-foaming.
Check that all components are correctly connected (pump following the right direction of rotation
etc.).
In load-sensing systems, also make sure that the signal lines are free of entraped air.
Indications of air in the hydraulic system:
— foam in the tank
- jerky movements of motor and cylinder
- hoise
If required, refill with oil.
Connect the system to a separate tank that includes a filter (fineness max. 10 um) with twice the
capacity of the max. oil flow. Let the entire system run without load (no pressure) for about 30
minutes.
Do not load the system until it is all bled and clean.
Check the tightness of the system and make sure that its performance is satisfactory.
Change the oil filter, and if required, refill with oil.

Do not expose the motor to pressures, pressure drops and speeds above the max. values stated in
the catalogue.
Filter the oil to ensure that the contamination level 20/16 (ISO 4406) or better.

When working with hydraulic systems, the main criteria of operating safety and endurance is
careful maintenance

Always renew and replace oil, oil filters and air filters according to the instructions given by the
respective manufacturers

Regularly check the condition of the oil

Frequently check system tightness and oil level
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Weight of Motors

Code no Weight Code no Weight Code no Weight
kg [Ib] kg [Ib] kg [Ib]
151-2000 5.1 11.2 151-2085 5.7 12.6 151-2344 59 13.0
151-2001 5.1 1.2 151-2086 59 13.0 151-2345 6.1 13.4
151-2002 5.2 1.5 151-2087 6.1 13.4 151-2346 6.4 141
151-2003 54 1.9 151-2088 6.4 141 151-2347 6.9 15.2
151-2004 55 121 151-2089 6.9 15.2 151-2348 74 16.3
151-2005 5.7 12.6 151-2120 4.8 10.6 151-2349 7.9 17.4
151-2006 5.9 13.0 151-2121 4.8 10.6 151-2382 6.1 13.4
151-2007 6.1 13.4 151-2122 4.9 10.8 151-2383 6.1 13.4
151-2008 6.4 141 151-2123 5.1 11.2 151-2385 6.4 141
151-2009 6.9 15.2 151-2124 5.2 1.5 151-2386 6.7 14.8
151-2010 5.1 11.2 151-2125 54 1.9 151-2387 7.2 15.9
151-2011 5.1 11.2 151-2126 5.6 12.3 151-2389 8.2 18.1
151-2012 5.2 1.5 151-2127 5.8 12.8 151-2421 5.6 12.3
151-2013 54 1.9 151-2128 6.1 13.4 151-2423 5.8 12.8
151-2015 5.7 12.6 151-2129 6.6 14.6 151-2425 6.1 13.4
151-2016 59 13.0 151-2301 59 13.0 151-2426 6.4 141
151-2017 6.1 13.4 151-2302 6.1 13.4 151-2427 6.9 15.2
151-2018 6.4 14.1 151-2303 6.1 13.4 151-2429 79 17.4
151-2019 6.9 15.2 151-2304 6.2 13.7 151-3401 5.1 11.2
151-2040 4.8 10.6 151-2305 6.4 14.1 151-3402 5.2 1.5
151-2041 4.8 10.6 151-2306 6.7 14.8 151-3403 54 1.9
151-2042 4.9 10.8 151-2307 7.2 15.9 151-3407 6.1 13.4
151-2043 5.1 11.2 151-2308 7.7 17.0 151-3408 6.4 14.1
151-2044 5.2 1.5 151-2309 8.2 18.1 151-3409 6.9 15.2
151-2045 54 1.9 151-2312 6.1 13.4 151-3702 6.1 13.4
151-2046 5.6 12.3 151-2313 6.1 13.4 151-3703 6.1 13.4
151-2047 5.8 12.8 151-2314 6.2 13.7 151-3704 6.2 13.7
151-2048 6.1 13.4 151-2316 6.7 14.8 151-3706 6.7 14.8
151-2049 6.6 14.6 151-2318 7.7 11.2 151-3707 7.2 15.9
151-2080 5.1 11.2 151-2319 8.2 1.7 151-3708 7.7 17.0
151-2081 5.1 11.2 151-2341 5.6 12.3
151-2082 5.2 1.5 151-2342 5.8 12.8
151-2083 54 11.9 151-2343 5.8 12.8
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