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APPLICATION

» Conveyors

» Feeding mechanism of robots and
manipulators

» Metal working machines

» Textile machines

» Agricultural machines

» Food industries

» Grass cutting machinery etc.

CONTENTS OPTIONS
Specification data .................... 86+87 » Model - Spool valve, roll-gerotor
Function diagrams ................... 88+94 » Wheel and f|ange mount
Dimensions and mounting ...... 95+96 » Shafts - straight, splined and tapered
Permissible §haft Seal Pressure ... 96 » BSPP ports
Shaft extensions ..........cccccceeiiie 97 » Other special features
Permissible shaft loads ................. 98
Order code ......ccovcvvveeiiiiieeeiiiieees 98
GENERAL
Max. Displacement, cm’/rev [in’/rev] 550 [33.55]
Max. Speed, [RPM] 497
Max. Torque, daNm [in-Ib] cont.: 96 [8500] int.: 105 [9293]
Max. Output, kW [HP] 23,1 [31]
Max. Pressure Drop, bar [PSI] cont.: 205 [3000] int.: 225 [3260]
Max. Oil Flow, Ipm [GPM] 115 [30.4]
Min. Speed, [RPM] 10
Pressure fluid Mineral based- HLP(DIN 51524) or HM(ISO 6743/4)
Temperature range, °C [°F] -40+140 [-40+284]
Optimal Viscosity range, mm?s [SUS] 20+75[98+347]
Filtration ISO code 20/16 (Min. recommended fluid filtration of 25 microns)
Pressure Losses
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Type HW HW HW HW HW HW HW
125 160 200 235 250 300 315
Displacement, cm’/rev [in’/rev] 126 [7.69] | 157,8[9.64] | 201,3[12.28] | 235,3[14.33] | 252[15.37] | 300[18.3] | 314,9[19.21]
Max. Speed, cont. 357 380 373 319 298 250 238
[RPM] int.” 476 475 497 425 397 333 318
Max. Torque cont. 35[3098] | 44[3894] 55 [4868] 64,5[5710] | 69[6107] | 81[7170] | 85[7523]
daNm [in-Ib] int.” 38,5[3408] | 48 [4248] 60 [5310] 70[6196] | 75[6638] | 89[7877] | 93[8230]
Max. Output, cont. 162[21.7) | 17,6[236] | 186[249] | 182[244] | 168[225] | 165[22] | 164[21.9]
kW [HP] int.” 19,8[26.6] | 21,6[29] 23,1[31] 226[303] | 208[27.9] | 208[27.9] | 208[27.9]
Max. Pressure cont. 205[2970] | 205[2970] | 205[2970] | 205[2970] | 205[2970] | 205[2970] | 205 [2970]
Drop, bar [PSI] int.” 225[3260] | 225[3260] | 225[3260] | 225[3260] | 225[3260] | 225[3260] | 225[3260]
Max. Oil Flow cont. 45[12] 60 [16] 75[20] 75 [20] 75[20] 75[20] 75[20]
Ipm [GPM] int.” 60 [16] 75 [20] 100 [26.4] 100[26.4] | 100[26.4] | 100[26.4] | 100[26.4]
Max. Inlet Pressure, = cont. 210[3050] | 210[3050] | 210[3050] | 210[3050] | 210([3050] | 210([3050] | 210[3050]
bar [PSI] int.” 250[3625] | 250[3625] | 250([3625] | 250([3625] | 250[3625] | 250[3625] | 250 [3625]
Max. Starting Pressure
with Unloaded Shaft, bar [PSI] 10[145] 10 [145] 10[145] 10[145] 10[143] 10[145] 10 [145]
Min. Starting Torque g}_g?,agdrﬂfess- 28,7[2540] | 36([3186] | 451[3991] | 52,8[4673] | 56,5[5000] | 66,4[5877] | 69,7 [6169]
daNm [in-Ib] Jionax,press. | 315[2788] | 303[3478] | 49,2[4356] | 57.4[5080] | 61,5[5443] | 729(6452) | 76,2 [6744]
Min. Speed**, [RPM] 10 10 10 10 10 10 10
Weight, avg. kg [Ib] Hw 143[315] | 14,6[322] | 151[33.3] 155[34.2] | 157[34.6] | 16,1[35.5] | 16,3[35.9]
HWF 12,8[282] | 13,1[28.9] 13,6 [30] 14,0[30.9] | 142[31.3] | 146[322] | 14,8[326]
HWS 14[30.9] | 143[315] | 14,8[326] 152[33.5] | 154[34] | 158[34.8] | 16[35.3]

*

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 13 mm?/s [70 SUS] at 50°C [122°F].
5. Recommended maximum system operating temperature is 82°C [180°F].

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

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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Type HW HW HW HW HW HW HW
350 370 400 470 500 535 550
Displacement, cm’/rev [in*/rev] | 347,8[21.21] | 369,2[22.51] | 396,8 [24.2] | 470,6 [28.71] | 502,4 [30.65] | 535[32.7] | 550 [33.55]
Max. Speed, cont. 216 203 189 159 149 140 136
[RPM] int.* 288 271 252 244 229 215 209
Max. Torque cont. 94 [8320] 96 [8497] 96 [8497] 92 [8143] 91[8054] | 90([7966] | 89[7877]
daNm [in-Ib] int.* 102[9028] | 105[9293] | 98([8674] | 101[8939] | 101[8939] | 104[9205] | 105 [9293]
Max. Output, cont. 16,5 [22] 132[17.7] | 12,5[16.8] | 10,6[14.2] | 10,8[14.5] | 9,4[12.6] 9[12]
kW [HP] int.* 208[27.9] | 192[25.7] | 18,5[24.8] | 17,.4[233] | 17,8[23.9] | 164[22] | 158(21.2]
Max. Pressure cont. 205[2970] | 205[2970] | 185[2680] | 150[2180] | 140[2030] | 130[1885] | 125[1815]
Drop, bar [PSI] int.” 225[3260] | 225[3260] | 190[2760] | 165[2390] | 155[2250] | 150[2180] | 145[2105]
Max. Oil Flow cont. 75 [20] 75 [20] 75 [20] 75 [20] 75 [20] 75 [20] 75 [20]
Ipm [GPM] int.* 100 [26.4] 100[26.4] | 100[26.4] 115 [30.4] 115[30.4] | 115[30.4] | 115[30.4]
Max. Inlet Pressure,  cont. 210 [3050] 210[3050] | 210[3050] | 210 [3050] 210[3050] | 210[3050] | 210 [3050]
bar [PSI] int.” 250[3625] | 250[3625] | 250[3625] | 250[3625] | 250[3625] | 250[3625] | 250 [3625]
Max. Starting Pressure
with Unloaded Shaft, bar [PSI] 10 [145] 10 [145] 10 [145] 10 [145] 10 [145] 10 [145] 10 [145]
Min. Starting Torque JiS02X BeSS:|  77/6815) | 795[7036] | 787[6966] | 75.4[6674] | 74.6[6603] | 73,8[6532] | 72,9 [6452]
daNm [in-Ib] 3%’;,5}’,‘1}.9”35' 83,6 [7400] 86[7612] | 80,3[7107] | 82,8[7328] | 82,8[7328] | 85,2[7540] | 84,4 [7470]
Min. Speed**, [RPM] 8 8 8 8 8 5 5
Weight, avg. kg [Ib] HwW 16,7 [36.8] 16,9[37.3] | 17,3[38.1] | 18,1[39.9] 18,4[40.6] | 18,8[41.5] | 18.9[41.7]
HWF 15,2 [33.5] 15,4[34] | 158[34.8] | 16,6[36.6] | 16,9[37.3] | 17,3[38.1] | 17,4[38.3]
HWS 164[36.2] | 16,6[36.6] | 17[375] | 17,8[39.2] | 18.1[39.9] | 185[40.8] | 18,6[41]

*

** For speeds 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 13 mm?/s [70 SUS] at 50°C [122°F].
. Recommended maximum system operating temperature is 82°C [180°F].

a

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

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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FUNCTION DIAGRAMS
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The function diagrams data is for average performance of randomly selected motors at back pressure

5+10 bar [72.5+145 PSI] and oil with viscosity of 32 mm?/s [150 SUS] at 50°
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FUNCTION DIAGRAMS
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The function diagrams data is for average performance of randomly selected motors at back pressure
5+10 bar [72.5+145 PSI] and oil with viscosity of 32 mm?/'s [150 SUS] at 50°C [122°F].
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FUNCTION DIAGRAMS
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The function diagrams data is for average performance of randomly selected motors at back pressure
5+10 bar [72.5+145 PSI] and oil with viscosity of 32 mm?/'s [150 SUS] at 50°C [122°F].
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FUNCTION DIAGRAMS
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The function diagrams data is for average performance of randomly selected motors at back pressure
5+10 bar [72.5+145 PSI] and oil with viscosity of 32 mm?/'s [150 SUS] at 50°C [122°F].
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FUNCTION DIAGRAMS
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The function diagrams data is for average performance of randomly selected motors at back pressure
5+10 bar [72.5+145 PSI] and oil with viscosity of 32 mm?/'s [150 SUS] at 50°C [122°F].
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FUNCTION DIAGRAMS
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The function diagrams data is for average performance of randomly selected motors at back pressure
5+10 bar [72.5+145 PSI] and oil with viscosity of 32 mm?/'s [150 SUS] at 50°C [122°F].
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FUNCTION DIAGRAMS
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ScESosc S =S So o =[G So
Mo om BReeRelR 8 g By g« IS 2
lb-in  daNm © N = < 8
1207
10000 T | y
1054 y Rw "§
9000 1 . Y\\v
; -
8000 + 90 f 7 ~ 2p=150 bar
il Wil /1 [ | |
7000 1 .| ‘ — N - 130 bar
g B ~— = 1885 PSI
6000 + gl X \%7[3 9 kW\L%” kW |
60+
5000 + T A ] ! 120 bar
/] N}=80% é7\A ﬂ \% 1740 PSI
4000 1 45T I~
~— 759 ,/)Q\ \7<)§ &\i 80 b
ar
3000 T N =Z I —— 1160 PSI
304 >< S i — [ —— 70 bar
1 g h | {70%>65% — —— [ ™[ 1o20psI
2000 - T2kt [T
154 [~ = = — 35 bar
1000 + —160% [ N=1kW | —F—ouof—— | [ 510 PSI
r\ > . \ijfi 17 bar
0l ol = 250 PSI |
cont. —~«— | —=int.
n
0 20 40 60 80 100 120 140 160 180 200 220 RPM
HW 550
SEEEEEE B Off = = i
=lo E%gogo 6 SO == =1 =
© ol @™ o Qle N © S o<
o am O TR e T T Fe © " T8
120
10000 T Y
y
105 + - S
9000 T El | 7T V|l7o%|75¢ \ N
5000 + 90+ $ , f =\ ||| okw — _
1165 1,=86% 7kw| I Y 2p=145 bar
o0 f | | L 7 2105 PS
2 T | w | 125 bar
6000 T 8| 7 s W L | 11 kw# 1815 PSI
60+ k _—
[~
5000 + P j - 7Q\l _ 100 bar
j — \7\ \ 1450 PSI
4000 + 45T —
\ e — 80 bar
3000 T L] 3kwW, 7160 PSI
30T T — = 70 bar
7 1020 PSI
2000 + "\ Q\% 2 kM| \\\\
——
S g R i
1000 T " —F | =1 kW—— | e N N 510 PSI
- N 17 bar
04 ol : ‘ 250 PSI-
cont. —e— [ —=int.

L : : n
I T

0 20 40 60 80 100 120 140 160 180 200 RPM

The function diagrams data is for average performance of randomly selected motors at back pressure
5+10 bar [72.5+145 PSI] and oil with viscosity of 32 mm?/'s [150 SUS] at 50°C [122°F].

194 £A WS HYDRAULIC



hidroticaret
OO0 com

uzman satis, dodru fiyat, izl teslimat

DIMENSIONS AND MOUNTING DATA

HW - Wheel Mount

51,4+0,15 46+0,2
. [2.023+.0059] [1.811+.0078]
64 min 147,6£0,2 "
[2.52] [5’2.,8111.0078] l\ [1.5356;.86278]
9,4.0,5
g [-37.0196]
s’g, Port A N () o le
| L = i a e
Port B \_/ s ;
L1 6,202 ?o 8
134 [244+0078] < % 5
15.275] max L 2N
HWS - Wheel Mount
36,805 46,7+0,2
64 min 01476:02 T Pes [1.449%019°]| [1.8382.0078]
[2.52] [5.811+.0078] 19,1£0.1
[.752+.0039]
6,6*0’5
© g, [.26+0196]
22 N
B [ —\ ol
e =Rt 45k
= a|w S 2
| —/ B
) clo'T !
) L1 4,1'08 (?:) g
134 [.161+0196] i
[5.275) L < 58
~ max N
Type *L, mm [in.] | L,mm [in.]
HW 125 | 140,5[5.51] | 17,4 [.68] Note: For N see page 96.
HW 160 145,0 [5.71] 21,8 [.86] .
HW 200 151,0 (5.95] | 27.8 [1.09] Y - Motor Mounting Surface
HW 235 | 155,5[6.12] | 32,5[1.28] Versi
ersions
HW 250 158,0 [6.22] | 34,8 [1.37] 2 4
HW 300 164,5[6.48] | 41,4[1.63] 2% 7%-14UNF
8- )
HW 315 | 166,5[6.56] | 43,5 [1.71] Pesl 2x6% | Ouring
HW 350 | 171,0[6.73] | 48,0[1.89] T . 76-20UNF,
HW 370 | 174,06.85] | 51,0 [2.01] / O-ring
HW 400 178,0 [7.01] | 54,8[2.16]
HW 470 | 188,0[7.40] | 65,0 [2.56] Standard Rotation Reverse Rotation
HW 500 | 192,5[7.58] | 69,4 [2.73] Viewed from Shaft End Viewed from Shaft End
. Port A Pressurized - CW Port A Pressurized - CCW
HW535 | 197,0(7.76] | 74,1[2.92] Port B Pressurized - CCW  Port B Pressurized - CW
HW 550 199,0[7.84] | 76,0[2.99]

* For LSV option the dimension L is 3 mm [.118 in] greater.

5

6 @ mm [in]
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MOTORS

DIMENSIONS AND MOUNTING DATA - HWF

F Magneto Mount proos O
%0 [.0787+:002] © ;:°
[3.543] —
T Pas) 68,7+0,2
j [2.705£.0078] <
Port A" |8
X| —_ ,_\ —_—
E3 & oy = ot
e — F(8fE — 1 e R
\_/ )
PortB_|®
L1 - a2
66 max 9120,2 (1653 18 max 2,940,1
[2.598] [3.583£.0078] [-708] [-114+.0039]
max L max N,
Type *L, mm [in.] | L,mm [in.]
HWF 125 | 184,0 [7.24] | 17,4 [.68] Note: For N see page 96.
HWF 160 | 188,5[7.42] | 21,8 [.86] Y - Motor Mounting Surface
HWF 200 | 194,5[7.66] | 27,8 [1.09]
HWF 235 | 199,0[7.84] | 32,5 [1.28] Versions
HWF 250 | 201,5(7.93] | 34,8 [1.37] 2 4
HWF 300 | 208,0[8.20] | 41,4 [1.63] Pus . |2x%-14UNF,
HWF 315 | 210,0 [8.27] | 43,5 [1.71] 2xG% y OZ'SG%F
HWF 350 | 214,5[8.45] | 48,0 [1.89] T G% | Oting
HWF 370 | 217,5[8.56] | 51,0 [2.01]
HWF 400 | 221,5[8.72] | 54,8 [2.16]
Standard Rotation Reverse Rotation
HWF 470 | 231,519.11] | 65,0 [2.56] Viewed from Shaft End ~ Viewed from Shaft End
HWF 500 | 236,0[9.29] | 69,4 [2.73] Port A Pressurized - CW  Port A Pressurized - CCW
HWF 535 | 240,5[9.47] | 74,1 [2.92] Port B Pressurized - CCW  Port B Pressurized - CW
HWF 550 | 242,5[9.55] | 76,0 [2.99] G @
* For LSV option the dimension L is 3 mm [.118 in] greater. mm [in]
MAX. PERMISSIBLE SHAFT SEAL PRESSURE
HW... motors with drain connection:
The shaft seal pressure equals the pressure
in the drain line.
aP aP
bar A PSI A
200
| 1 2500
‘ ‘ [ J N S
Do o 100 4 1500 |
~o 0 |
L Zx=. 1 1000 |
50 |
] 500 |
0 - 0 ‘ -
0 70 100 200 300 400 500 600 n, RPM

- continuous operations
————— - intermittent operations
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SHAFT EXTENSIONS

K - 1" straight, Parallel key 5/s"x 5/¢'x 1 %" BS46
Max. Torque 77 daNm [6815 Ib-in]

7 95+0,025
[_313+.0001]
[ 1
' ) NI 2|5
<8 35 S
™ v S I I | <
- - 9 | -|2 ﬁ )
‘ 8@ o |H = N
s = Sl 3=
3/8-16UNC 4810,3

[1.89£.0118]
N=max 103 [4.055]

N.=max 60,5 [2.382]

min 16 [.63] deep

L - 211" splined 14T, DP12/24 ANSI B92.1-1976 Norm
Max. Torque 77 daNm [6815 Ib-in]

~le 0| —
SR e o2
28 —————1 |8
RS ————————— It
oo |+ e | =
0|0, _———— o=
S|z, 1 [SY
=

Mos
[1.614_g197]
60:0,3
[2.362+.0118]
N=max 107,5 [4.232]
N.=max 65 [2.559)]

3/8-16UNC
min 16 [.63] deep

T - 1 "tapered 1:8 , Parallel key %6"X%46"x1 V4" Bs46
Max. Torque 120 daNm [10620 Ib-in]

S=41; Tightening H-H
Torque 40+1 daNm 0.01
B, 28402 (354088 Ib-in] 7,95 505
——| ?[-143-.0078] +00039
L3137 501181
31 s SE &
S8 L. 3 28 e
el — | 25 Sl
g|e 205 3 @
= ~|Z
! —y<
B 94,4*01
——' [.173+.0039]
5
Taper 1:8 [.197]
[1.5 Taper per Foot] > 1940,2 Taper 1:8
63402 [.748+.0078] [1.5 Taper per Foot]
+0,
[2.48+.0078]
N=max 116 [4.567]

N=max 73,5 [2.894]

Y - Motor Mounting Surface

N - for standart and S flange
N; - for F flange

M -232 straight, Parallel key A10x8x32 DIN 6885
Max. Torque 77 daNm [6815 Ib-in]

100,036
(-394 00141
=
‘ SN
NI S S
S| <
- - w|e
@l o
0 ~ (30
— Q

[1.5+.00078]

+0,018

2320002
+.0007
1 .26+A0001]

M8
min 16 [.63] deep

48+0,4

[1.89+.0157]
N=max 103 [4.055]

N,=max 60,5 [2.382]

KB - 435 tapered 1:10 , Parallel key %16"x%46"x 14" BS46
Max. Torque 95 daNm [8410 Ib-in]

D-D
S=36; Tightening
7 95+0,025 3,8+O'15
- = Torque 201 daNm
[.149+0059] [1770£88 Ib-in]
= |©
SR v[2 ‘ o
512 2lo 2
28 elgt—{ — - — - %
=l H 0
g2g E_? | &
L L 25
197
6[ ]
[.236]
Taper 1:10 |> 4" 20:0.2
60:0,3 [.866+.0078]
[2.362%.0118]

N=max 107,5 [4.232]

N.=max 65 [2.559]

R - 1" tapered 1:8 , Parallel key %16"x5%/16'x1" BS46
Max. Torque 77 daNm [6815 Ib-in]

[1.25-0019]

S$=36,5; Tightening

>

H 3.8%0.15 1
T Torque 20+1 daNm
T (14970 776288 lo-in]
N
(%
W=
Z|—
- 2|
@)
-1z
d +0,2
24"
4—|H [.157+.0078]
5
[.197]
35+0,2 1940,2
[1.378+.0078] [.748+.0078]
58+0,3
[2.283+.0118]
N=max 107,5 [4.232]
N,=max 65 [2.559]
3 @ mm [in]
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PERMISSIBLE SHAFT LOADS

Prad HW..., HWS...
daN
40 20 0 20 40 60 80 100 120 mm
7000 + + + —r + + + Prad
Ibs
1 500 daN
SR ey Errrrrrre) EERPREREE FERRRRR Yoot 1125 Ibs. - - - - - - 14000
6000 ~
500 daN
1250bs. <7 --e-- - 12000
5000 L
ope N ey - - 10000
4000 |
B --e%ﬂ ------- - 8000
3000 A =
--------- g.".;;;ﬁﬂ.."... 6000
\\\\\‘ .
AN
2000
- N b FORRERER - 4000
\ ~ 2
17 S
1000 '?El .............................................................. - 2000
0
2 1 0 1 2 3 4 5in

Prad HWEF...
daN
T o 80 60 <40 2 o 20 4 60 mm
7000 -t : : : : — : : Prad
\ 500 daN tbs
B EEEE T  EERL TR TT [T - . - - - Yo < 1125 Ibs. - - | 14000
6000 . ~
v |[500daN
e e N Sjjeesons 77y [L125 b, ---{- 12000
5000
ERY -
- '\K%ﬁ """ Sl I \\_E 10000
4000
. / . =g G.__.\ [ A\) 8000
o N\ 5
3000
e NN AR
NN .
. \\"*7 """"" o R ARRRRRR \\\g 4000
1. N~
1000 = B B EE N EREEEEEEE ~?TTTTTTTTT' 2000
0

1 - Bearing curve: The curve applies to a B10 bearing life of 2000 hours at 100 RPM.
2 - Shaft curve: The curve represents Max. permissible radial shaft load with safety factor 3:1.

HW

[Pos.1]- Mounting Flange

omit - Wheel mount, four holes
F -Oval mount, six holes
S - Wheel mount, four holes

Pos.2 |- Displacement code

125 |- 126,0 cm/rev [7.69 in’/rev]
160 |- 158,0 cm’/rev [9.64 in’/rev]
200 |- 201,3 cm/rev [12.28 in’/rev]
235 |- 235,0 cm’/rev [14.33 in’/rev]
250 |- 252,0 cm®/rev [15.37 in’/rev]
300 |- 300,0 cm®/rev [18.30 in’/rev]
315 |- 314,9 cm’/rev [19.21 in’/rev]
350 |-347,8 cm/rev [21.21 in’/rev]
370 |- 369,0 cm®/rev [22.51 in’/rev]
400 |- 396,8 cm’/rev [24.20 in’/rev]
470 |-470,6 cm/rev [28.71 in’/rev]
500 |- 502,4 cm®/rev [30.65 in*/rev]
535 |-536,0 cm’/rev [32.70 in’/rev]
550 |- 550,0 cm®/rev [33.55 in’/rev]

ORDER CODE

Pos.3|- Shaft Extensions*
K - 1%4"[31,75] straight, Parallel key%16'x¢/16"x1%2" BS46
KB |- ¢35 tapered 1:10, Parallel key 8/46x5/46'x1%4" BS46

L - 1%4"[31,75] splined 14T, ANSI B92.1-1976

M - 932 straight, Parallel key A10x8x32 DIN 6885

R - 14"[31,75] Tapered 1:8, Parallel key 54éx5%46'x1” BS46
T - 1%2"[38,1] Tapered 1:8, Parallel key%46'x%46'x1%4" BS46
Pos.4|- Ports

2 |- BSPP (ISO 228)
4 |- SAE (ANSIB1.1-1982)

[Pos.5|- Special Features [see page 99]
[Pos.6]- Design Series

omit - Factory specified
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NOTE: * The permissible output torque for shafts must not be exceeded!

The hydraulic motors are mangano-phosphatized as standard.
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