HYDRAULIC MOTORS MLHHW

APPLICATION

» Conveyors

» Feeding mechanism of robots and manipulators
» Metal working machines

» Textile machines

» Machines for agriculture

» Food industries

» Mining machinery etc.
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GENERAL
Max. Displacement, in’/rev [cm’/rev] 33.55 [550]
Max. Speed, [RPM] 475
Max. Torque, Ib-in [daNm] cont.: 8700 [98,3] int.: 9450 [106,8]
Max. Output, HP [kW] 29 [21,6]
Max. Pressure Drop, PSI [bar] cont.: 3000 [205] int. 3250 [225]
Max. Oil Flow, GPM [Ipm] 20 [75]
Min. Speed, [RPM] 5
Pressure fluid Mineral based- HLP(DIN 51524) or HM(ISO 6743/4)
Temperature range, °F [°C] -22+194 [-30+90]
Optimal Viscosity range, SUS [mm®/s] 98+347 [20+75]
Filtration ISO code 20/16 (Min. recommended fluid filtration of 25 microns)
Oil flow in drain line Pressure Losses
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SPECIFICATION DATA

Type MLHHW |MLHHW|MLHHW |MLHHW | MLHHW | MLHHW | MLHHW | MLHHW
125 160 200 235 250 300 315 350
Displacement, in’/rev [cm®/rev] | 7.69 [126] [9.64 [157,8]|12.28 [201,3][14.33 [235,3] 15.37 [252]| 18.3 [300] |19.21 [314,9]21.21 [347,8]
Max. Speed, Cont. for LL/ILSV vers| 357/200 | 380/200 373/200 319/200 | 298/200 | 250/200 | 238/200 216/200
[RPM] Int.* for LL/ILSV vers. | 476/250 | 475/250 497/250 425/250 | 397/250 | 333/250 318/250 288-250
Max. Torque Cont. 4000 [35] | 3900 [44] | 4870[55] |5710[64,5]| 6110 [69] | 7170 [81] | 7520[85] | 8320 [94]
Ib-in [daNm] Int.* 3410 [38,5]| 4250 [48] | 5310[60] | 6200 [70] | 6640 [75] | 7880 [89] | 8230[93] | 9030 [102]
Max. Qutput  Cont. forLL version [21.7 [16,2]|23.6 [17,6]| 24.9[18,6] | 24.4[18,2] | 22.5[16,8]| 22.1 [16,5]| 22[16,4] | 18.2[16,5]
HP [kW] Cont. for LSV version| 7.2[5,4] | 10.3[7,7] | 13[9.7] | 15[11,2] | 16.1[12] |18.1[13,5]| 19.3[14,4] | 23.9[16]
Int.* for LL version  |25.5[19,8]| 29[21,6] | 31[23,1] | 30.3[22,6] | 27.9 [20,8]|27.9 [20,8]| 27.9[20,8] | 27.9[20,8]
Int.* for LSV version | 9.5[7,1] | 14.8[11] | 17.6[13,1] | 19.4[14,5] | 20.9 [15,6]| 21.2 [15,8] | 21.6 [16,1] | 21.7 [16,2]
Max. Pressure Cont. 3000 [205] | 3000 [205] | 3000 [205] | 3000 [205] | 3000 [205]| 3000 [205]| 3000 [205] | 3000 [205]
Drop, PSI [bar] Int* 3250 [225]| 3250 [225] | 3250 [225] | 3250 [225] | 3250 [225]| 3250 [225]| 3250 [225] | 3250 [225]
Max. Oil Flow  Cont. forLLversion | 11.9[45] | 16 [60] 20 [75] 20[75) | 20[75] | 20[75] | 20(75] 20 [75]
GPM [Ipm] Cont. for LSV version| 6.6 [25] | 8.5[32] | 10.6[40] | 12.4[47] | 13.2[50] | 16([60] | 16.6[63] | 18.5[70]
Int.* for LL version 15.8[60] | 20[79] 26.4[100] | 26.4[100] | 26.4 [100] | 26.4 [100] | 26.4[100] | 26.4 [100]
Int.* for LSV version | 8.5[32] | 10.6[40] | 13.2[50] | 15.6[59] | 16.6[63] | 20[75] | 20.9[79] | 23[87]
Max. Inlet Pre- Cont. 3050 [210]| 3050 [210] | 3050 [210] | 3050 [210] | 3050 [210]| 3050 [210]| 3050 [210] | 3050 [210]
ssure, PSI [bar] int* 3625 [250]| 3625 [250] | 3625 [250] | 3625 [250] | 3625 [250]| 3625 [250]| 3625 [250] | 3625 [250]
Max. Starting Pressure with
Unloaded Shaft, PSI [bar] 145[10] | 145[10] 145[10] 145 [10] 145[10] | 145[10] 145[10] 145[10]
Min. Starting At max.press.drop Cont {2540 [28,7]| 3185 [36] | 3990 [45,1] | 4670 [52,8] | 5000 [56,5] 5875 [66,4]| 6170 [69,7] | 6820 [77]
Torque, Atmax.press.drop Int.* 12790 [31,5](3480 [39,3]| 4355[49,2] | 5080 [57,4] | 5443 [61,5]|6450 [72,9]| 6745 [76,2] | 7400 [83,6]
Ib-in [daNm)]
Min. Speed***, [RPM] 10 10 10 10 10 10 10 8
Weight, Ib [kg] 26.2[11,9]120.9[12,2]| 28[12,7] | 28.9[13,1]|29.3[13,3]|30.2[13,7]| 30.6[13,9] | 31.5[14,3]

* Intermittent operation: the permissible values may occur for max. 10% of every minute.

** Peak load: the permissible values may occur for max. 1% of every minute.
*** For speeds of 5 RPM lower than given, consult factory or your regional manager.

1. Intermittent speed and intermittent pressure drop must not occur simultaneously.
2. Recommended filtration is per ISO cleanliness code 20/16. A nominal filtration of 25 micron or better.
3. Recommend using a premium quality, anti-wear type mineral based hydraulic oil HLP(DIN51524) or HM (ISO 6743/4).
If using synthetic fluids consult the factory for alternative seal materials.
4. Recommended minimum oil viscosity 70 SUS [13 mm?/s] at 122°F [50°C].

a

. Recommended maximum system operating temperature is 180°F [82°C].

6. To assure optimum motor life fill with fluid prior to loading and run at moderate load and speed for 10-15 minutes.
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SPECIFICATION DATA

Type MLHHW | MLHHW | MLHHW | MLHHW | MLHHW | MLHHW
370 400 470 500 535 550

Displacement, in’/rev [cm®/rev] 22.51[369,2]| 24.2 [396,8] | 28.71 [470,6] | 30.65 [502,4]| 32.7 [535] | 33.55[550]
Max. Speed, Cont. 203 189 159 149 140 136
[RPM] Int.* 271 252 244 229 215 209
Max. Torque Cont. 8495 [96] 8495 [96] 8140 [92] 8055 [91] 7965 [90] 7877 [89]
Ib-in [daNm] Int.* 9290 [105] | 8675[98] | 8940[101] | 8940([101] | 9205[104] | 9290 [105]
Max. Output Cont. 17.7113,2] | 16.8[12,5] | 14.2[10,6] | 14.5[10,8] | 12.6[9,4] 12.11[9,0]
HP [kW] Int.* 257[19,2] | 24.8[185] | 23.3[17,4] | 23.9[17.8] | 22[164] | 21.2[158]
Max. Pressure Cont. 3000 [205] | 2685([185] | 2175[150] | 2030 [140] | 1885[130] | 1810 [125]
Drop, PSI [bar] Int.* 3250[225] | 2755[190] | 2390 [165] | 2250[155] | 2175[150] | 2100 [145]
Max. Oil Flow Cont. 20 [75] 20 [75] 20 [75] 20 [75] 20 [75] 20 [75]
GPM [Ipm] Int.* 26 [100] 26 [100] 30 [115] 30 [115] 30 [115] 30 [115]
Max. Inlet Pressure Cont. 3050 [210] | 3050 [210] | 3050[210] | 3050[210] | 3050 [210] | 3050 [210]
PSl [bar] Int.* 3625 [250] | 3625[250] | 3625[250] | 3625[250] | 3625[250] | 3625 [250]
Max. Starting Pressure with
Unloaded Shaft, PSI [bar] 145[10] 145[10] 145[10] 145 [10] 145110] 145 [10]
Min. Starting Torque, At max.press.dropCont | 7035 [79,5] | 6965 [78,7] | 6670 [75,4] | 6600 [74,6] | 6530 [73,8] | 6450 [72,9]
Ib-in [daNm] At max.press.drop Int.* | 7610[86] | 7110[80,3] | 7330[82,8] | 7330[82,8] | 7540 [85,2] | 7470 [84,4]
Min. Speed***, [RPM] 8 8 8 8 5 5
Weight, Ib [kg] 31.9[145] | 32.8[149] | 346[157] | 353[16] | 36.1[16,4] | 36.4[16,5]

* Intermittent operation: the permissible values may occur for max. 10% of every minute.
** Peak load: the permissible values may occur for max. 1% of every minute.
*** For speeds of 5 RPM lower than given, consult factory or your regional manager.

1. Intermittent speed and intermittent pressure drop must not occur simultaneously.
2. Recommended filtration is per ISO cleanliness code 20/16. A nominal filtration of 25 micron or better.
3. Recommend using a premium quality, anti-wear type mineral based hydraulic oil HLP(DIN51524) or HM (ISO 6743/4).

If using synthetic fluids consult the factory for alternative seal materials.

4. Recommended minimum oil viscosity 70 SUS [13 mm?/s] at 122°F [50°C].

a

. Recommended maximum system operating temperature is 180°F [82°C].

6. To assure optimum motor life fill with fluid prior to loading and run at moderate load and speed for 10-15 minutes.
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DIMENSIONS AND MOUNTING DATA

Type L... in [mm]|Lg..., in [mm](L,, in [mm]
MLHHW... MLHHWIK] 125 | 4.72[120] | 5.00[127] | .68[17,4]
A MLHHWIK] 160 | 4.92[125] | 5.16 [131] | .86 [21,8]
[13.5/13.3] MLHHWI[K] 200 | 5.16 [131] | 5.39[137] |1.09 [27,8]
Dia. Thru MLHHWIK] 235 | 5.35[136] | 5.59 [142] |1.28 [32,5]
MLHHWIK] 250 | 5.43[138] | 5.67 [144] |1.37 [34,8]
MLHHWI[K] 300 | 5.67 [144] | 5.94 [151] |1.63 [41,4]

\C:s// MLHHWIK] 315 | 5.79 [147] | 6.02[153] |1.71 [43,5]
\ MLHHWI[K] 350 | 5.94 [151] | 6.18 [157] |1.89 [48,0]

-~ 5276[134] —

MLHHWIK] 370 | 6.06 [154] | 6.30 [160] [2.01[51,0]
276 MLHHWI[K] 400 | 6.22 [158] | 6.46 [164] |2.16 [54,8]
134 11 l; MLHHWI[K] 470 | 6.61[168] | 6.85[174] |2.56 [65,0]

MLHHWIK] 500 | 6.77 [172] | 7.05[179] |2.73[69.4]
MLHHWI[K] 535 | 6.97 [177] | 7.20[183] |2.92[74,1]
MLHHWIK] 550 | 7.05[179] | 7.28[185] |2.99[76,0]

Viewed from Shaft End Viewed from Shaft End
Port A Pressurized - CW Port A Pressurized - CCW
Port B Pressurized - CCW  Port B Pressurized - CW

@ // % Standard Rotation Reverse Rotation

3.250/3.248 Dia. Versions
[82,55/82,50] 2 4 MLHHWK...
3.24/3.23 Dia. 2x73-14 UNF,
[82,3/82,1] Pus| 2xGY% O-ring 3.248/3.244 Dia.
7/16-20 UNF, [82,5/82.4]

rUﬁ T |G14 O-ring ij

Pus Pus
i \ *

1.744/1.740
[44,3/44,2] 1.492/1.484
1.469/1.457 .208/.197 1.469/1.457 [37,9/37,7]
[37,3/37,0] \ { [5,3/5,0] [37,3/37,0]
. Y
¢

W a AN | [FN)\B i
O e ST/

% ’e —% 177/.157 A77/.157
2122, 2122, [4,5/4,0] [4,5/4,0]
Lmax @ @ Lkmax @ @
L1 L1
(IS N eus oL T [ L (T L[
= " = v
T T
l~— 4.92[125] Dia. ———|
e 4.92 [125] Dia.———= B @
. . 4.996/4.991 Dia.
5/4.998 Dia. in [mm] [126,9/126,8]

[127/126,96]
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Lol SHAFT EXTENSIONS
C M
@38,1 straight, Parallel key 34"'x 34'x 174" BS46 232 straight, Parallel key A10x8x32 DIN 6885
Max. Torque 10630 Ib-in [120 daNm] Max. Torque 6815 Ib-in [77 daNm]
— [ 1
1.50 Dia. 1.669/1.657 1.501/1.499 Dia. 1.261/1.260 Dia. A ) 1.378/1.37
[351,1] ( 3 [42,4/42,1] [38,12/38,08] [32,018/32,002] ! [35/34,8]
l~—2.78 [68]—~] 3/8-16 UNC >{ N=4.055 [103] max M8
D N=4.685 [119] max 748 [19] min Deep K=3.819 [97] max .63 [16] min deep
K=4.409 [112] max
K L
174" [31,75] straight, Parallel key %¢'x%s'x172” BS46 174" [31,75] splined 14T, ANSI B92.1-1976
Max. Torque 6815 Ib-in [77 daNm] Max. Torque 6815 Ib-in [77 daNm]
1.902/1.878 o .314/.313 2.37/2.35
[48,3/47,7] [7,975/7,95] [60,3/59,7]
I 1 1 * ; ‘
1.501/1 .%499 Dia, 1.250/1 .*248 Dia. ] 3 1.391/1.381  1.501/1.499 Dia. 1.25/1.249 Dia.
[38,12/38,08] [31,75/31,70] [35,33/35,08] [38,12/38,08] — [31,75/v31,725]
1.614/1.594 3/86 UNC
D> N=4.055 [103] max 3/8-16 UNC > [41,0/40,5] DP 12/24 .63 [16] min deep
K=3.819 [97] max .63 [16] min deep N=4.232 [107,5] max Teeth 14 .
m Pressure angle 30
KD LD
14" [31,75] straight, Parallel key %s "X/s"x1%2" BS46 1%4" [31,75] splined 14T, ANSI B92.1-1976
Max. Torque 6815 Ib-in [77 daNm] Max. Torque 6815 Ib-in [77 daNm]
314/.313 2.37/2.35
—1.89 [48] - = ["{7.975/7.95] [60,3/59,7]
I . C =-1.80 [48] —=]
f T f f i I
1.501/1.499 Dia. 1.250/1.248 Dia. 1.391/1.381 1.501/1.499 Dia. || | 1.25/1.249 Dia.
[38,12/38,08] [31,75/31,70] ' } [35,33/35,08] [38,12/38,08] E [31,75/31,725]
1.614/1.594 5/8.16 UNF
D> N=4.055 [103] max 5/8-18 UNF > [41,0/40,5] oF 224 53 1] oindosp
K=3.819 [97] max .83 [21] min deep N=4.232[107,5] max Teeth 14
K=3.976 [101] max Pressure angle 30°
R KB
14" [38,1] SAE J501 Tapered, Parallel key %é'x%é'x1" BS46 235 tapered 1:10, Parallel key %e'x%e'x1%4" BS46
Max. Torque 6815 Ib-in [77daNm] Max. Torque 8410 Ib-in [95 daNm]
2.374/2.350
2.295/2.272 [60,3/59,7]
158,3/57,7] H-H 2.295/2.272 E-E
1.501/1.499 Dia. 1.378 748 .313/.312 1.501/1.499 Dia. W .314/.313
[38,12/38,08] 35] | 119] "138.12/38,08] | =-.886 [22]
- lH | = [-19718] £ =236 [6]
) ! 1 A
1.251/1.249 Dia. 1.387/1.372 Dia.
[31,775/31,725] ] [35/34,85] % TR M4
I v R t T Y Nut M24x1,5
.177/.173 Dia. 1-20 UNEF Cone 110 | -201/.197 Dia. Tightonivg beeon o Nt
> [4,5/4,4] Nut 1-20 UNEFf1 "" [36,5] > [5,1/5,0] 1680+1860 Ib-in
across flat 20+1 daNm|
1.25 Taper per Foot | N=4.213 [107] max| ~ Tightening forgue for Nut N=4.232 [107,5] max [ :
[cone 1:8] K=3.976 [101] max [20+1 daNm] T K=3.976 [101] max
114" [38,1] Tapered, Parallel key %e¢"x%s'x 14" BS46
Max. Torque 10630 Ib-in [120 daNm]
- 248188 B-B 3121310
G 1.73 [44] 197
. j=B [5,0] Nut1 1/8 - 18 UNEF
mm [|n] — 1.61 [41] across flat

Tightening torque for Nut
3630+3540 Ib-in [4021 daNm]

1.501/1.499 Dia.
[38,12/38,08]

11/8-18

UNEF .143/.135

[3,64/3,44]

N - for standard flange
K - for K flange

=B
.177/.173 Dia.
N=4.567 [116] max [4.5/4.4]
Y - Motor Mounting Surface K=4,291[109] max

1.5 Taper per Foot
[cone 1:8] l>
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PERMISSIBLE SHAFT LOADS

Pog 40 20 0 20 40 60 80 100 120 mm

daN : ‘ ‘ ‘ ‘ Prag
< 1125 Ibs Ibs

6000 fmomofrmmmmoope ooy - \‘500 daN |---- 14000
----/--/K\A\-— ------------ S RREEEE | Aaas e >+---£12000

5000 7 \

____&Q_))______\__ _______ _F_\__E\:t---%-\h‘-----10000

3000 \ < !
oot W\) ------------ 4_% -+ 6000

2000

‘ 8000

("'\t'_}z"""' """""" Tt XY """"" B 4000
100 t— 7 pt—7"""F——— ® 2000
0
2 -1 0 1 2 3 4 5in
ORDER CODE
1 2 3 4 5 6 7
MLHHW
[Pos.1]- Mounting Flange - Shaft Extensions*
omit - Standard flange, four holes C |- 38,1 straight, Parallel key */,"x’/,"x1%%" BS46
E— Smaller flange, four holes K - 1%[31,75] straight, Parallel key */,,"x’/,,"x1%:" BS46
. KB |- 235 tapered 1:10, Parallel key “/,,"x’/,,"x1%" BS46

Pos.2 |- Displacement code
- KD |- 1%[31,75] straight, Parallel key °/,,"x"/,,"x1%" BS46
125 |- 7.69in%rev [126,0 cm’/rev] [5/8-18 UNF-2B ANSI B1.1-82]
160 |- 9.63in%rev [157,8 cm’/rev] M |- 232 straight, Parallel key 10x8x32 DIN 6885

. 3 3
200 |-12.28 in"/rev [201,3 cm'/rev] L |- 1%"[31,75] splined 14T, ANSI B92.1-1976
235 |- 14.36 in’lrev [235,3 cm’/rev] [3/8-16 UNC-2B ANSI B1.1-82]
250 |- 15.38 in"/rev [252,0 cm’/rev] [LD |- 1%" [31.75] splined 14T, ANSI B92.1-1976
300 |- 18.31 in*rev [300,0 cm®/rev] [5/8-18 UNF-2B ANSI B1.1-82]
315 |- 19.22 in’/rev [314,9 cm’/rev] R - 1%"[38,1] Tapered, Parallel key °/,"x’/,"x1" BS46
350 |-21.22in’/rev [347,8 cm’/rev] T - 1%4" [38,1] Tapered, Parallel key °/.,,"x".,"x174" BS46
370 |-22.53 in’rev [369,2 cm’/rev] - Ports

.3 3 -
400 _|-24.21in frev [396,8 cm /rev] 2 |-side ports, 2xG1/2, G1/4, BSP thread, ISO 228
470 |-28.72 '”3/ rev [470,6 CmB/ rev] 4 |- side ports, 2x7/8-14 UNF, O-ring, 7/16-20 UNF
500 |-30.66 in"/rev [502,4 cm’/rev] .
535 |- 32.65 in‘/rev [535,0 cm/rev] ' :haf; S:a':efrs'”l
550 |- 33.56 in‘/rev [550,0 cm/rev] omit - Standard shaft sea

[U |- High pressure shaft seal (2175 PSI [150 bar])

- Additional Options [see page 58]
- Design Series
omit - Factory specified

NOTES:

* The permissible output torque for shafts must not be exceeded!
** Color at customer’s request.

The hydraulic motors are mangano-phosphatized as standard.
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MOTOR ADDITIONAL OPTIONS

Motor type

Additional ord

Options Cr der

Description ode MLHS MLHT MLHV | MLHHW
Speed Sensor* RS O O O O
Tacho Connection** T @) @) O O
Reinforced motor HD - O O O
Reinforced motor
(with check valves) 1HD - © © O
Low Leakage LL O O O @)
Low Speed Valving LSV O O O @)
Free Running FR @) @) O O
Reverse Rotation R @) @) O O
Paint*** P O O O O
Corrosion
Protected Paint*** PC © © © O

PS
Special Paint**** @) O @) O
PCS
O | Optional
- | Not applicable

*

For sensor ordering see pages 59+60.

For side ports only!

*** Colour at customer's request.

**** Non painted feeding surfaces, colour at customer's request.

*%

/\ For more information about HD option please contact with "M+S Hydraulic".
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MOTORS WITH SPEED SENSOR

MLHS...RS o]

M12x1

MLHT...RS

MLHV...RS

5.0 max
[127]

= |
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SPEED
SENSOR

TECHNICAL DATA OF THE SPEED SENSOR
Wiring diagrams

PNP NPN

1 Udec. 1 Ug.c.

R pull—u minR
4 Output PUTER 1y Outputm Load

R pull-=down minR
@ P 3 v m Load g 3 v

RLoad [kQ]zud.c. [V]/Imax [mA]

/

Motor type MLHS MLHT MLHV
Pulses per revolution 54 84 102
Stick type
Terminal . Cable
4 3 No. |Connection Output
1 Uge Brown

2 No connection| White
1 2 3 oV Blue
4 Output signal| Black

Order Code for Speed Sensor

Sensor Electric connection
Code
RS Connector BINDER 713 series

RSL2,5 Cable output 3x0,25; 98 in [2,5 m] long
RSL3,5 Cable output 3x0,25; 138 in [3,5 m] long
RSL5 Cable output 3x0,25; 196 in [5 m] long
RSL10 Cable output 3x0,25; 394 in [10 m] long

NOTE: *- The speed sensor is not fitted at the factory, but is supplied in a plastic bag with the motor.
For installation see enclosed instructions.
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APPLICATION CALCULATION

VEHICLE DRIVE CALCULATIONS
1.Motorspeed: n,RPM

168 x v, x i
n= Rin n

V.= Vehicle speed, km/h;

v,,-vehicle speed, mile/h;
R,.-wheelrolling radius, m;
R,.-wheelrollingradius, in;

i-gearratio between motorand wheels.
Ifnogearbox, use i=1.

_ 2,65 xV,, xi
- R,

2.Rollingresistance: RR, Ibs[daN]
The resistance force resulted in wheels contact with
different surfaces:
RR=G x P
G- totalweightloaded onvehicle, Ibs [daN];
p-rolling resistance coefficient (Table 1).

Table 1
Rolling resistance coefficient
In case of rubber tire rolling on different surfaces
Surface p

Concrete- faultless 0.010
Concrete- good 0.015
Concrete- bad 0.020
Asphalt- faultless 0.012
Asphalt- good 0.017
Asphalt- bad 0.022
Macadam- faultless 0.015
Macadam- good 0.022
Macadam- bad 0.037
Snow- 5 cm 0.025
Snow- 10 cm 0.037
Polluted covering- smooth 0.025
Polluted covering- sandy 0.040
Mud 0.037+0.150
Sand- Gravel 0.060+0.150
Sand- loose 0.160+0.300

3.Graderesistance: GR, Ibs [daN]
GR=G x (sina. + p x cosa.)
a-gradient negotiation angle (Table 2)

Table 2
Grade a Grade a
% Degrees % Degrees

1% 0° 35' 12% 6°5'
2% 1°9' 15% 8°31'
5% 2° 51" 20% 11° 19
6% 3° 26" 25% 14° 3'
8% 4° 35' 32% 18°
10% 5043 60% 31°

4. Accelerationforce: FA,Ibs[daN]
Force FA necessary for acceleration from 0 to maximum

speedv andtimetcanbe calculated withaformula:

G
Lt’ [Ibs];

22 x FA=

x G daN
7[3]

FA= 36

FA-accelerationforce, Ibs[daN];
t-time, [s].

5.Tractive effort: DP, Ibs [daN]
Tractive effort DP is the additional force of trailer. This value

will be established as follows:

-acc.toconstructor's assessment;

-as calculating forces in items 2, 3 and 4 of trailer; the
calculated sum correspondsto the tractive effortrequested.

6.Total tractive effort: TE, Ibs[daN]

Total tractive effort TE is total effort necessary for vehicle
motion; that the sum of forces calculated in items from 2 to 5
andincreased with 10 % because of airresistance.

TE=1,1x(RR + GR + FA + DP)

RR - force acquiredto overcome the rolling resistance;
GR- force acquired to slope upwards;

FA- force acquiredto accelerate (accelerationforce);
DP- additionaltractive effort (trailer).

7.Motor Torque moment: M, Ib-in[daNm]
Necessary torque momentforevery hydraulic motor:

_TExRR,]
M= N xixmny

N- motornumbers;
nw-mechanical gear efficiency (ifitis available).

8.Cohesionbetweentire androad covering: M,,, Ib-in [daNm]

M - GW X f X Rm[Rm]
W i x ny
To avoid wheel slipping, the following condition should be

observed M,>M
f -frictionalfactor;
G,,- totalweightoverthe wheels, Ibs [daN].

Table 3
Fricti | f
Surface r|ct|onefl actor

Steel on steel 0.15+0.20
Rubber tire on polluted surface| 0.5+0.7
Rubber tire on asphalt 0.8+1.0
Rubber tire on concrete 0.8+1.0
Rubber tire on grass 0.4
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9.Radial motor loading: Praa, Ibs [daN]

When motor is used for vehicle motion with wheels P
mounted directly on motor shaft, the total radial Gw rad
loading of motor shaft Prad is @a sum of motion force and
weightforce actingon one wheel.

Gw -Weight held by wheel;

oM

R
Prad - Total radial loading of motor shaft; M\
M/R- Motion force. Prag= ij+ @

In accordance with calculated loadings the suitable motor from the catalogue is selected.

DRAINAGE SPACE AND DRAINAGE PRESSURE

Advantages in oil drainage from drain space: Cleaning; Cooling and Seal lifetime prolonging.
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