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C NOCTOAHHbIM paboynm obbemom

A2FO

TexHuueckuu nacnoprt

Cepua 6

HoMuWHanbHbIA pasmep HomuHanbHoe/MaKcHMMmanbHoe faBneHue
5 315/350 bap

ot 10 go 200 400/450 bap

ot 250 no 1000 350/400 bap

OTKPbITbIA KOHTYP

CopepxaHue

Kopg 3akasa gna CTaH)J,apTHOPI nporpamMmbl MOCTaBOK 2

TexHUUYEeCKHe XapaKTePUCTUKH

Pasmepbl, HOMWHaNbHbIM pasmep 5
Pasmepbl, HOMWHanbHbIM pasmep 10, 12, 16
Pasmepbl, HOMWHanNbHbIW pasmep 23, 28, 32
Pasmepbl, HOMWHaNbHbIN pasmep 45
Pasmepbl, HOMWHaNbHbIK pasmep 56, 63
Pasmepbl, HoMWHanbHbIM pasmep 80, 90
Pasmepbl, HoMWHanbHbIM pasmep 107, 125
Pasmepbl, HOMUHanNbHbIM pa3mep 160, 180
Pasmepbl, HOMWHanbHbIK pasmep 200
Pasmepbl, HOMWHanNbHbIM pa3mep 250
Pasmepbl, HOMUHanbHbIW pa3mep 355
Pasmepbl, HOMUHaNbHLIM pa3dmep 500
Pasmepbl, HOMWHanbHbIW pasmep 710
Pasmepbl, HOMWHanbHbIM pa3mep 1000
YKasaH1A Mo MOHTaxy

Obwme ykasaHuna

4
10
11
13
15
17
19
21
23
25
26
27
28
29
30
31
33

OcobeHHOCTH

— AKCHanbHO-MOPLIHEBOM HACOC C MOCTOAHHbLIM
pabounm 0OBbEMOM B UCMOMHEHUW C HAKNOHHbBIM
6noKoM AnA rMapocTaTUUECKUX NPUBOAOB C OTKPbLITOM
CUCTEMOM LMPKYyNALMK pabouen KNOKOCTH

- Wcnonb3ayetcA B MOBMNBHOM M CTaLMOHAPHOM
obopynoBaHuu

— ObbeMHbIM pacxoq Hacoca NponopLMoHaneH yacrtoTte
BpalleHMA NPUMBOAHOMO Bana U pabouemy oobemy
Hacoca

— lMoawunnHMKoBasA onopa NPUMBOAHOMO Bana paccuMTaHa
Ha CTaHAapTHble ANA TakKUx cpep NpUMeHeHUs
TpeboBaHMA K CPOKY CNy>KObl NOALWMMNHUKOB

— Bblcokan yaenbHaa MOLWHOCTb

— KomnakTHble pasmepbl

— Bbicokuit cymmapHbiv KM

— JKOHOMWUHOE TEXHUUECKOE peLleHune

— LlenbHbli KOHYCHbIW MOPLIEHb C MOPLIHEBbLIMU
KoNnbUaMK ONA repMeTu3aLmm
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Kop 3aka3a onA ctaHAapTHOM NporpamMmmMbl NOCTaBOK
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Pabouan xuaKkocTb

06 o7

08

09 10

11

MwuHepanbHoe Macno u pabouue xugkoctn HFD HFD ana NG250 go 1000 Tonbko B KOMOUHALMWK C NOALWMIHUKOBOM
onopoM ANUTENbHOrO Cpoka cnyxbbl "L" (be3 nHagekca)

01 | Pabouwne xuagkoctn HFB n HFC

oT NG5 go 200 (be3 uHaekca)

oT NG250 go 1000 (Tonbko B KOMBUHALMK C MOALMUMTHUKOBOMN

- "o E-
ONOpPOM ANUTENBHOrO CpoKa cnyxbbl "L")
AKcuanbHO-NOPLIHEBOW arperar
‘ 02 |McnonHeHMe C HaKMNOHHbIM BNOKOM, MOCTOAHHbIM pabounit obbem | A2F |
ot 250 ot 710
MoAWKNNHUK NPpUBOAHOIO Bana ot 5 no 200 Ao 500 ao 1000
03 CTaHgapTHanA nofwunHMKkosana onopa (6es nHaekca) o [ J -
MoAWwnnHMKoBanA onopa ANUTeNbHOMo cpoka Cnyxobbl - [ J [ J L
Pexxum pabotbl
‘04|Hacoc, OTKPbITbIN KOHTYP | (o) |
HomuHanbHbie pasamepbl (NG)
05 [eomeTpruueckni obbem Hacoca, cM. Tabnvuy napamMeTpoB Ha CTpaHuue 7
[5]10]12]16 | 23] 28] 3245 56| 63|80 90 |107]125]160[180]|200[250|355]500|710[ 1000
Cepun
06 | [ 6 |
Unpekc
oT NG10 po 180 1
07 NG200 3
ot NG5 n 250 go 1000 0
HanpaBneHusa BpalieHUA
Ecnu cmoTpeTb Ha NpuBOAHOW Ban BNpaBso R
08
BNEBO L
YnnotHeHusa
‘ 09 |FKM (cbTOpKayuyK) | v |
ot 250
MpuBoOAHbIE Banbl 10 12 16 23 28 32 45 56 63 80 90 107 125 160 180 200 a0 1000
y ® & 060 6 &6 - 6 6 6 o 6 6o o o o - A
LWnnueson Ban DIN 5480
o o -0 06 - 0 6 - o -0 - o - - [ J z
10 |Umnn. Ban o o & &6 6 6 - &6 6 6 & 6o o o o o - B
C Npu3MaTUUecKom
wnoHko#, DIN 6885 e o -0 06 - 0 0 -0 - 0 -0 - - o P
KoHuueckuit san? e T T I R R T R T T T I R T R - C
ot 355
MoHTa)KHble hnaHLbl ot 5 no 250 Ao 1000
1SO 3019-2 4 oTBEpCTUA [ ] - B
11
8 oTBEepCTUI - [ J

@ = nocrasnseTcA

m = no 3anpocy

— = He NoCTaBNnAeTCA

[ = cranpaptHan nporpamma

1) KoHWueckui Ban ¢ pe3bboBow Landon u cerMeHTHOM WnoHkon DIN 6888. KpyTAwmMi MOMEHT OMKEH NepefaBaTbCca uepes
KOHWUECKoe NpeccoBoe COeAUHEHME.
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A2F o /] | 6

\'

12 13
ot 10 ot 355
MpucoeanHeHua pabounx nuHmin? po 16 or23 800250 po 1000
dnaHueBoe coefuHeHne SAE A/B cboky u
- [ J - 05
cdnaHueBoe coeguHeHue SAE S c3agu
12 PeabboBoe coeguHeHue A/B cboky 1 pe3abboBoe coeguHeHue S c3aam [ ] - - 06
dnaHueBble coeanHeHnsa SAE A/B u S csaau - - [ ] 11
PesbboBble coeanHeHnsa A/B u S cboky - - - 07
CraHpapTHoe/cneunanbHoe UCMONHEHHUe
CtaHgapTHoe ucnonHeHue (6e3 nHaekca)
13 CTaHOapTHOE UCMONHEHWE C BapuaHTaMW MOHTaXa, HanpuMep KaHanbl T OTKPbITbl UMW 3aKPbITbl B OTIMUME v
OT CTAHAAPTHOIO UCNOMHEHUA
CneuunanbHOe UCMONMHEHUE -S

® = nocrasnAetcA m = no 3anpocy — = He nocTaBnfAeTcsA |:| = CTaHJapTHasA nporpaMmma

2) erﬂe)KHaH pe3b6a nnn pe3b608ble COeJUHEHNA, METPUYECKHNE
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TexHUUecKue xapakKTepucTmuku

Pabouas xuaKkocTb

[Ons nonyyeHus noapobHoM MHopmaLuu ob ycnoBusx
npUMeHeHUA 1 Bbibope pabouer XXUOKOCTU peKoMeHayeM
nepen NpPoeKTMpoBaHWUEM O3HAKOMUTbCHA C TEXHUUECKUMM
nacnoptamu R-RS 90220 (M1HepanbHoe Macno),

R-RS 90221 (akonoruuecku besonacHble pabouune
»uakoctn), R-RS 90222 (pabouwne xuakocty tuna HFD)

1 R-RS 90223 (pabouue xungkoctv Tuna HFA, HFB, HFC).

Hacoc ¢ noctosiHHbIM pabounm obbemom A2FO

He npefaHasHaueH Ana paboTbl ¢ PabounMm XKUOKOCTAMMU
TMna HFA. Mpwu akcnnyartaunu Hacoca ¢ paboummu
»xuakoctamu tTuna HFB, HFC 1 HFD nnu akonornuecku
06e3onacHbIMK pabounMK KuaKocTAMK TpebyeTcA
OrpaHUuYeHMe TEXHUUECKUX XapaKTEPUCTHUK UMK
MCMNONb30BaHWE APYTUX YNNOTHEHWUHN.

Auarpamma Bbibopa
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BA3KOCTb U TeMnepaTtypa pabouei KMAKOCTH

Baskoctb [Mm2/c] Temnepatypa

TpaHCNoOpTUPOBKA U XpaHeHUe npu Tmin = =50 °C

Temneparype oKpyXaroLen cpeabl

Topt = 0T +5 °C pgo +20 °C

MosacHeHuA AanA Bbibopa paboueit XXMOKOCTU

[nAa npaBunbHoro Boibopa rMapaBnMueckomn KULKOCTH
HeobxoanMMo 3HaTb pabouyto Temnepatypy B 3aBUCUMOCTH
OT OKpY)KatloLLlel TeMnepaTypbl: B OTKPbITOM rMapocucTeme
Temneparypy 6aka.

BbIOOp rMapaBnMuecKomn XUOKOCTH AOMKEH MPOU3BOAUTLCA
TakMM obpasom, utobbl B ManasoHe pabounx Temnepartyp
BeNIMUMHA BA3KOCTHU KMAKOCTU HaxoAamnacb B ONTUManbHOM
AnanasoHe (vopt, CM. AUarpammy Bblbopa, 3aLUTPUXOBAHHYO
obnacTtb). PekomeHayeTtcs BblIOUpaTh XXUAKOCTb C bonee
BbICOKUM KO3(DHULNEHTOM BA3KOCTH.

Mpumep. Mpu okpyxatoLlen Temneparype

X °C yctaHaBnuBaeTcs pabouan Temneparypa,

paBHasa 60 °C. B onTMmanbHOM gMana3oHe

BA3KOCTHU (Vopt., 3alUTPMXOBaHHAA obnacTb) ato
COOTBETCTBYET Knaccam BAskoctu VG 46 u VG 68; cnegyet
BbIOpatb: VG 68.

BHuMaHue

TemnepaTypa *KMOKOCTU B APEHAXHOM KaHane,
noaBepXeHHaA BNUAHMUIO AaBNEHUA U CKOPOCTHU BpaLLeHus,
MOXET NpeBblllaTh TeMnepatypy B bake. H1 B ogHoM

TOUKE KOMMOHEHTa rMapoCcCUCTEMbI TeMnepatypa pabouen
YKMOKOCTM He fomkHa npeBbiwatb 115 °C. [Ana onpegenexHun
BA3KOCTU B MOALLMMNHUKE CNneayeT yunTbiBaTbh YKa3aHHbIN
HWXe nepenag TeMmneparyp.

Ecnu BbINOMHEHWE OMUCAHHbIX BbILLE YCNOBUI B pEXUME
npenenbHoM paboueil Harpy3kM HEBO3MOXHO, PEKOMEHAYEM
NpPOW3BOAMTbL NPOMbIBKY Kopnyca uepes kaHan U
(HoMuHanbHbIN pa3mep oT 250 o 1000).

MpumeuaHue

3aBofCKanA KoHcepBaLua:
0o 12 mecaues craHgapTHasa, 4o 24 MecAues AnvuTenbHas

(XonoaHbii) nyck? Vmax = 1600 Tst = -40 °C t < 3 MuH, 6e3 Harpysku (p < 50 bap),
n < 1000 06/muH (ana NG5 go 200),
n <0,25 * npom (AnAa NG250 go 1000)
[ONYyCTUMbIW Nepenag Temneparyp AT <25K MEXy aKCManbHO-MOPLIHEBbLIM arperatoMm 1 pabouen

XWUOKOCTbIO

Mepuop nporpesa v < 1600 go 400

T=01-40°C po -25 °C

ona p <0,7 * Prom, N 0,5 ¢ Npom Mt <15 MUH

Pabouuit atan

lMepenag Temnepatyp AT = ok. 12 K
MakcumanbHasa Temnepartypa 115 °C
103 °C

Mexay pa6ouel71 XKUOKOCTbIO B NOALIMMHUKE U B KaHane T.
B noaLlunnHUKe

M3MepeHHas B KaHane T

HenpepblBHbIM pexxum v = 400 o 10
3Kcnnyaraumu Vopt = 36 10 16

T=01-25°C pgo +90 °C

uaMepeHHasa B KaHane T,
6e3 orpaHMueHui B npegenax AonycTUMbIX NapamMeTpoB

KpaTKkoBpeMeHHbI#H

= o
peuM aKcnnyartauyum? Tmax = +103 °C

) Vimin = 7

n3mepeHHas B kaHane T, t < 3 MuH, p < 0,3 * Prom

YNnoTHUTENbHOE KOMbLO

o
Bana FKMY T=+115°C

cM. cTp. 5.

1) Mpwu Temnepatypax Hwxe —25 °C TpebyeTca ynnoTHUTeNnbHoe Konblo Bana NBR (gonyctumbii AvanasoH Temneparyp:

ot —40 °C po +90 °C).

2) HomuHanbHbIM pasmep ot 250 go 1000, HeobxoanMOo cornacoBaHHue.
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TexHUUecKue xapakKTepmucTmuku

dunbTpauua pabouen KMAKOCTH

UeM ToHbLUe UNbTpaLuA, TEM Bbllle KNacc YUCTOThI
pabouen XWOKOCTU U, COOTBETCTBEHHO, TeM Al0NbllUe
CPOK CNy»bbl akcManbHO-NOPLIHEBOro arperara.

Ona obecneueHnsa HageXHoOW paboThbI
aKCHanbHO-MOPLUHEBOro arperara HeobxogMmo
NPOBECTH FPABUMETPUUECKHUI aHanNnU3 pabouei
KMOKOCTU, UTOObI ONPenenunTb CTeneHb 3arpA3HeHUA
TBEPAbIMWU YaCTULLAMKU M KNACC YNCTOTbI COMMacHoO
ISO 4406. Kak MMHUMYM f0nXeH cobntogaTtbca knacc
uuncToTbl 20/18/15.

MpK oueHb BbICOKOW TeMnepaType pabouewn »KUAKOCTH
(o1 +90 °C go makcumym +115 °C) TpebyeTca knacc
UMCTOTbI He HMxXe 19/17/14 no I1SO 4406.

[Mpn HEBO3MOXHOCTH cobniopeHun YKa3aHHbIX Bbllle
KnaccoB O6paTMTer K HaM 3a KOHcy}'IbTaLlI/Iel‘/‘I.

YnnoTtHUTenbHoe Konbuyo Bana

JonycTumana Harpyska gAaBneHuem

Cpok cnyx0bl yNNOTHUTENBHOIO KONbLa Bana 3aBUCUT
OT YacTOoThl BpallleHUA aKkCUanbHO-MOPLLUHEBOIO
arperarta v JaBfeHus B PEHaXHOM KaHane (gaBneHus
B Kopnyce). B HenpepbIBHOM pexunme npu pabouen
TemnepaTtype cpeaHui nepenan gaBneHUM He OONXKeH
npesbllWaTh 2 bap Mexay AaBneHueM B Kopnyce

M BHELWIHMM AaBreHneM. bonee BbICOKUM Nepenan
[aBMeHWM NPU CHUXKEHHOM YacToTe BpalleHus
nokasaH Ha guarpamme. Npu aTom gonycKatroTca
KpaTkoBpeMeHHble (t < 0,1 ¢) NMKK aaBneHuns

no 10 6ap.

UeM yalle BO3HUKAIOT MUKW AaBNeHWUA, TEM MeHblle
CPOK cny>0bbl YNNOTHUTENBHOIO KOMbL,A Bana.

[laBneHune B KOpnyce JOMKHO ObITb PaBHO BHELWIHEMY
[aBreHunto unu bonblue Hero.

HomuHanbHbIX pa3smep ot 10 go 200

5 \ \
oy \ \\ \\ NG10, 12, 16
(3]
L 4 N N ‘ ‘
3 |neso, 90 ><Gz3’ 28, 32
P |
z \ § N \
© 9 I I ] — | ‘
= T T I
g NG160, 180 | | -NGS56, 63
g 1 | ]
o
2 NG200

\

0
0 1000 2000 3000 4000 5000 6000 7000 8000
UacToTa BpauieHua n [06/MuH]

HomuHanbHbIX pa3mep ot 250 go 1000
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3HaueHuA 0eNCTBUTENbHbI NPU BHELLHEM
0aBNeHUU Paps = 1 Bap.

[AunanasoH Temnepartyp

YnnotHutenbHoe KonbLo Bana FKM gonyckaetcsa
MCNONb30BaTb NPU TeMMepaTypax XUOKOCTH
B APEHaXXHOM KaHane ot —25 °C go +115 °C.

YkasaHue

[Ona npuMeHeHWA Npu Temneparypax Huxe —25 °C
TpebyeTca ynnoTHUTenbHoe Konblo Bana NBR
(nonycTMmbIM AManasoH Temnepartyp: ot —40 °C

0o +90 °C). Mpwu 3aKase OTKPbITbIM TEKCTOM YKa3blBaTb
yNnoTHUTEeNbHoe Konbuo Bana NBR.

TpebyeTca cornacoBaHue.

HanpaBneHue MOTOKa

HanpaBneHue BpalieHUsA, eCiu CMOTPETb
Ha NPUBOAHOMW Ban
BnpaBo BNeBoO

S nocne B S nocne A

MopwunHUKOBaA onopa ANUTENbHOrO CPoKa
CnyXO6bl

HomuHanbHbIX pa3mep ot 250 go 1000

[nAa onMTenbHOro cpoka cny»bbl U NpUMeHeHuUn

c pabouynmu xxuakoctamu TMna HF. OauHakoBbie
Hapy>XHble pasMepbl Kak y ABUratensa co CTaHaAapTHOM
NOALLIMNHUKOBOM 0Nopon. Bo3aMOXHO AOMONHUTENBHOE
nepeobopynoBaHWe Ha NOALIMMHUKOBYHO OMopy
ONUTENbHOTO cpoKa cny»0bl. [MPOMbIBKY MOALMMAHUKA
M Kopnyca peKoMeHOYeTCA BbIMOMHATL Yepes TOUKY
nogkntoueHma U.

PekoMeHAayeMbl# pacxop ANA NPOMbIBKH
NG 250 355 500 710 1000

v npomsis (M/MUH) |10 16 16 16 16




6/34 Bosch Rexroth AG

A2FO Cepusa 6 | R-RS 91401/06.2012

TexHUUecKue xapakKTepucTmuku

Odvnana3oH pabouero gaBneHun

(I'Ipl/l ncnonb3oBaHWMM MHUHEPANbHOIO mMacna)

[NaBneHue B KaHane pabouei nuHuu A unu B

HoMWHanbHbIM pasmep 5
HomuHanbHOe gaBneHue p,on

MakcumanbHoOe JaBNEeHUEe Ppax
OTaenbHbIM Nepuof paboThbl

315 bap abc.

350 bap abc.
10c

Obuwan NpoAoMKUTENBHOCTb PaboThI

HomuHanbHbIM pasmep ot 10 go 200
HomuHanbHOe gaBneHue p,on

MakcumanbHoOe JaBNEeHUEe Ppay
OTaenbHbIM Nnepuog paboThbl

300y

400 6ap abc.

450 bap abec.
10c

Obwan NPoACMKUTENBHOCTb PabOThI

HomuHanbHbIM pa3mep ot 250 go 1000
HomuHanbHOe paBneHune pnom

MakcumanbHoOe AaBNEHUEe Ppax
OTaenbHbIM nepuoa paboTol

300y

350 bap abc.

400 bap abec.
10c

Obwan NpoAOMKUTENBHOCTb PaboThI
MuHMManbHoOe gaBneHue
(cTopoHa BbICOKOro AaBneHun)

CKOpOCTb U3MEHEeHUA AaBneHua Ra max
6e3 npefoxpaHUTENbHOro KnamnaHa

I
Prom
Dt
o
g
T Dp
(0]
=
m
3]
o0
Bpemsa t o

300y

25 6ap abc.

16 000 bap/c

[OaBneHue Bo BcacbiBalowen nuHuu S (Bxon)

MWHUManbHoe AaBneHWe Ps min

MaKkcuManbHoe AaBneHue Ps max

YKka3zaHue

0,8 bap abc.
30 b6ap abc.

[nsa nonyuyeHus sHaueHWn Ansa Apyrux ruapaBnuyecKkux

XKUOKOCTEM HEODOXOAMMO COrnacoBaHMe.

OnpepgeneHue

HomuHanbHoOe paBneHue pPpom
HoMuWHanbHoOe gaBneHne COOTBETCTBYET MaKCUMaNbHOMY
pacyeTHOMY AaBMEHMUIO.

MakcuManbHoe JaBMeHUEe Pmax

MaKkcrMmanbHOe faBlieHue COOTBETCTBYET MUKOBOMY
pabouemy faBNeHUIO B TeUEHWE OTAENbHOrO Nnepuoaa
paboTbl. CyMMa oTaeNnbHbIX NepuoaoB pabdboTbl

He OOMKHA NpeBbllaTh 0Oy NPOAONKUTENBHOCTD
paboTbl.

MuHuManbHoOe AaBneHue

(cTopoHa BbiCOKOro naBneHus)

Tpebyemoe MUHUMaNbHOE faBeHWe B HAMOPHOM
KaHane Bbicokoro aasnexHus (A unu B),
HeobxoouMMoe AN npefoTBpaLleHUa NoBpPeXaeHUH
aKcuUanbHO-MOPLUIHEeBOro arperara.

MuHuMmanbHoe pasneHue (Bxon)
MuWHMManbHOe JaBfeHWe BO BcacbiBatloLlehn
nUHUK S (BXoa), KoTopoe Heobxoanmo

ANA NpeaoTspalleHns NoBpexaeHua
aKcuUanbHO-MOPLUHEBOro arperara.
MWHUManbHoe AaBneHWe 3aBUCHT OT YacToTbl
BpallleHMA akcHManbHO-MOPLLIHEBOro arperara
(cm. gnarpammy Ha cTp. 7).

CKOpOCTb U3MEHEHUA faBneHus Ry
MaKcumanbHO AOMNYyCTUMan CKOPOCTb HarHeTaHua
u cbpoca gaBneHua Npyv U3MeHeHWU AaBneHun

B Npegenax BCero AuvanasoHa.

t ——

OTaenbHbIM Nnepuod paboThbl 4

MakcumanbHoe AaBNeHWEe Pmax

[NaBneHue p

Bpemsa t

O6uwas NpoaoNXKUTENbHOCTb paboTbl = t1 + ty + ... + t,
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Ta6nuu,a 3HaYeHUH (TeopeTnueckune 3HaueHus, 6e3 Kl n onycKoB; 3HAUEHWUA OKPYIMeHbI)
HomuHanbHbIN pa3mep NG 5 10 12 16 23 28 32 45 56 63 80
Ob6bemM Hacoca Ve cm® 4,93 10,3 12 16 22,9 28,1 32 45,6 56,1 63 80,4
reoMeTp1MyecKui, Ha ogMH obopot
YacTota Bpauern, mac.!) Nnom ©06/MMH|5600 3150 3150 3150 2500 2500 2500 2240 2000 2000 1800
Nmax?) 06/MKH| 8000 6000 6000 6000 4750 4750 4750 4250 3750 3750 3350
Ob6BbeMHbIN pacxoa NPy Npom Qv n/mMuH | 27,6 32 38 50 57 70 80 102 112 126 145
MouHocTb npu  Ap = 350 bap KBT 14,549 19 22 29 33 41 47 60 65 74 84
Ap = 400 bap KBT - 22 25 34 38 47 53 68 75 84 96
KpyTAwmit MoMeHTY
npu Vg n Ap = 350 bap Hem 24,74 57 67 89 128 157 178 254 313 351 448
Ap = 400 6ap Hem - 66 76 102 146 179 204 290 357 401 512
XecTKoCTb Ha CKpyunBaHue [ ;:;LM/ 0,63 0,92 1,25 1,59 2,56 2,93 3,12 4,18 5,94 6,25 8,73
MomeHT uHepumm Jiw  krm2 0,00006 0,0004 0,0004 0,0004 0,0012 0,0012 0,0012 0,0024 0,0042 0,0042 0,0072
CunoBan ycTaHOBKa
YrnoBoe yckopeHue, MakCMManbHoe o paa/c? [5000 5000 5000 5000 6500 6500 6500 14600 7500 7500 6000
Ob6bem Kopnyca \Y L o,1r 0,17 0,17 0,20 0,20 0,20 0,33 0,45 045 0,55
Macca (ok.) M Kr 2,5 6 6 6 9,5 9,5 9,5 13,5 18 18 23
HoMuHanbHbIK pasmep NG 20 107 125 160 180 200 250 355 500 710 1000
Obbem Hacoca \ cm® 90 106,7 125 160,4 180 200 250 355 500 710 1000
reoMeTpuMyeckum, Ha oguH obopot
Yacrota BpaLeHns, maxc.!) Nnom 06/MuH[1800 1600 1600 1450 1450 1550 1500 1320 1200 1200 950
Nmax? 06/MmH[ 3350 3000 3000 2650 2650 2750 1800 1600 1500 1500 1200
ObbeMHbIW pacxom NPU Npom Qv n/mMuu | 162 171 200 233 261 310 375 469 600 852 950
MouwHocTe Nnpu  Ap = 350 bap P kBT 95 100 117 136 152 181 219 273 350 497 554
Ap = 400 bap kBT 108 114 133 155 174 207 - - - - -
KpyTAWmit MOMeHT
npu Vg u Ap = 350 6ap T Hem 501 594 696 893 1003 1114 1393 1978 2785 3955 5570
Ap =400 6ap Hem 573 679 796 1021 1146 1273 - - - - -
KeCcTKoCTb Ha CKpyuMBaHUe c ;:c.lM/ 9,14 11,2 11,9 17,4 18,2 57,3 73,1 96,1 144 270 324
MomeHT uHepumm Jrw kM2 |0,0072 0,0116 0,0116 0,0220 0,0220 0,0353 0,061 0,102 0,178 0,55 0,55
CunoBan ycTaHOBKa
YrnoBoe ycKopeHue, MakCUManbHoe o pan/c? | 6000 4500 4500 3500 3500 11000 10000 8300 5500 4300 4500
Ob6bem Kopnyca \Y L 0,55 0,8 0,8 1,1 1,1 2,7 2,5 3,5 4,2 8 8
Macca (ok.) M Kr 23 32 32 45 45 66 73 110 155 325 336
1) 3HaueHuA OENCTBUTENbHbI: 4
— Npu abCONOTHOM AaBNEHUU Paps = 1 Bap BO ey |\ \ \
BCacblBaloLeN NUHUKN S; § | T NG250 no 100
— [ns oNTMManbHOro AManasoHa BA3KOCTH 2 3 I /
Vopt = OT 16 10 36 Mm?/c; S | /
— ana pabouem XXWAKOCTU HA OCHOBE MUHEpPanbHOro Macna. ¢ | /
2) MakcumanbHasa yactoTa BpalleHua (npeaenbHan yacToTa I 2 5 ot NG5 go 200
BpaLLEeHNA) NPK YBENMUEHUU BXOAHOIO AABNEHUA Paps 5 Y /
BO BCacblBalolLlen NUHKUKU S, CM. AMarpammy. e /
3) KpyTAwWMM MOMEHT 6e3 pagnanbHOro yCUnus, ¢ paguanbHbiM o 1 e
YCUNHUEM, CM. Ha cTp. 8 =
4) KpyTAwwmim MomeHT npu Ap = 315 bap )
S
0.8 1.0 1.2 1.4 1.6 1.8 2.0

YkasaHue

Bbixog 3a MakcHManbHble UMM MUHUManbHblE 3HAYEHUA MOXeT
NpUBECTH K noTepe paboTocnocobHOCTHU, COKpALLEHUIO CPOKa
CNy>X0bl UMK pPa3pyLLUEHUIO aKCHaNbHO-MOPLLUHEBOrO arperara.
Opyrve gonyctumble NpefenbHble 3HaUeHUA Ana KonebaHui
CKOPOCTU BpaLLeHMA, MOHUXKEHHOTO YINOBOIro YCKOPEHUA

B 3aBMCMMOCTM OT YaCTOTbl M JOMYCTUMOrO MYCKOBOIO YrNOBOro
YCKOpPEHUsA (HWKe MaKCMManbHOMO YIMOBOrO YCKOPEHUs)
npeacraBneHbl B TexHMueckoM nacnopte R-RS 90261.

YacToTa BpalleH1a n/Npom
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TexHUUecKue xapakKTepucTmuku

JonycTuman pagvanbHas U OCeBafA Harpy3ka Ha NpuMBOAHbIE Banbl

(Wwnuueson Ban ¥ UMNMHAPUUECKUIN Ban C NPU3MaTUUECKOM LUIMOHKOM)

HoMuHanbHbIW pasmep NG 5 53) 10 10 12 12 16 23 23
MpuBoaHOM Ban 2 MM 12 12 20 25 20 25 25 25 30
PagunanbHoe ycunue, Fq Fq max KH 1,6 1,6 3,0 3,2 3,0 3,2 3,2 5,7 5,4
MakcumanbHoel) O
AnA paccToAHuA [ a MM 12 12 16 16 16 16 16 16 16
a (ot bypTvka Bana) a
NnpW 3TOM AONYCTUMbIN KPYTALLUA MOMEHT Tmax Hem 24,7 24,7 66 66 76 76 102 146 146
A QONyCTUMOE AaBneHue Ap Ap non. 6ap 315 315 400 400 400 400 400 400 400
OceBoe ycunue, +Fax max N 180 180 320 320 320 320 320 500 500
2) +—
MaKcUManbHoe Fax_kE[IEB = N 0 o 0 o o o o o o

[onycT. oceBoe ycunue Ha Kaxabih 6ap pab. aaBneHna  *Fay non/6ap

H/6ap |1,5 15 30 30 30 30 30 52 52

HoMuHanbHbIW pasmep NG 28 28 32 45 56 564 56 63 80
MpuBoaHoOW Ban o MM 25 30 30 30 30 30 35 35 35
PagunanbHoe ycunue, Fq Fq max KH 5,7 5,4 5,4 7,6 9,5 7,8 9,1 9,1 11,6
MakcumanbHoel .
AnA paccToAaHuA [ a MM 16 16 16 18 18 18 18 18 20
a (ot bypTvka Bana) a
Npw 3TOM AONYCTUMbIN KPYTALLUA MOMEHT Tmax Hem 179 179 204 290 357 294 357 401 512
A QONycTMMOeE AaBneHue Ap Ap non. 6ap 400 400 400 400 400 330 400 400 400
OceBoe ycunue, +Fax max N 500 500 500 630 800 800 800 800 1000
2) +—
MaKcUManbHoe Fax_kE[IEB = " o o o o o o o o o
[onycT. oceBoe ycunue Ha Kaxabli 6ap pab. naBneHna  +Fuy non/eap H/6ap | 5,2 5,2 5,2 7,0 8,7 8,7 8,7 8,7 10,6
HoMuHanbHbIW pa3mep NG 804 80 920 107 107 125 160 160 180
MpuBoaHoOM Ban ] MM 35 40 40 40 45 45 45 50 50
PaguanbHoe ycunue, Fq max KH 11,1 11,4 11,4 13,6 14,1 14,1 18,1 18,3 18,3
MakcumanbHoel)
ONnA pacctonaHuA a MM 20 20 20 20 20 20 25 25 25
a (ot bypTvka Bana)

NpU 3TOM JOMNYCTUMbIN KPYTALUUA MOMEHT Tmax Hem 488 512 573 679 679 796 1021 1021 1146
A ONYyCTUMOE AaBneHue Ap Ap non. 6ap 380 400 400 400 400 400 400 400 400
OceBoe ycunue, +Fax max N 1000 1000 1000 1250 1250 1250 1600 1600 1600

MakcumanbHoe?) s
—Fax max N 0 0 0 0 0 0 0 0 0

[lonycT. oceBoe ycunue Ha Kaxabli 6ap pab. naBneHnA  *Fay non /6ap

H/6ap|10,6 10,6 10,6 12,9 12,9 129 16,7 16,7 16,7

HoMuHanbHbIW pa3mep NG 200 250 355 500 710 1000
MpuBoaHoOW Ban [} MM 50 50 60 70 90 90
PaguanbHoe ycunue, Fq Fq max kH 20,3 1,29 1,59 1,99 309 2,69
MakcumanbHoel .
ANA PacCTOAHKA [ a MM 25 41 52,5 52,5 67,5 67,5
a (ot bypTvka Bana) a

npv 3TOM AOMNYCTUMbINA KPYTALLMIA MOMEHT Tmax Hem [1273 9 5) 5 5) 5

A OMYCTUMOe AaBneHne Ap AP gon. 6ap [400 ° %) 5 5) 8
OceBoe ycunue, +Fax max N 1600 2000 2500 3000 4400 4400
MakcumanbHoe? Fat—

_Fax max N 0 0 0 0 0 0

[onyct. oceBoe ycunue Ha kaxasii 6ap pab. AaBneHna  +Fay ion/eap H/6ap | 16,7 %) 5) 5) 5) 5)

1)
2)

3

4
5

B pexxume nepuogmMueckomn akcnnyaraymm

MakcumanbHO ONYCTUMOE OCEBOE yCUNne

B COCTOSIHUM OCTAHOBKMW UMK BE3HANOPHON LMPKYNALUK
aKcuanbHO-MOPLLIHEeBOro arperara.

KoHuueckui Ban ¢ pe3bboBor Landon u cermeHTHoOM

wnoHkow DIN 6888.

OrpaHUUEeHHbIEe TEXHUUECKUE XapaKTEPUCTUKM ANA LWNWLEBOrO Bana
TpebyeTcsa cornacoBaHue

6) B cOCTOAHMM OCTAHOBKMW MMM Be3HANOPHOW LMPKYNALUK
aKkcuanbHo-NopLUIHEBOro arperata. [Nof AaBneHWem gonyckarTtca
bonbline ycunua, Tpebyetca cornacoBaHue.

BHumaHue

HanpaBneHue LeMCTBUA LOMNYCTUMOIO OCEBOTO YCUMHUA:

+ Faxmax = YBENMUeHWe cpoka CNny>xObl NOALLIMMHUKOB

— Faxmax = COKpalleHWe cpoka cny0bbl NOAWKUNHUKOB (M3beraTb)
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TexHUUecKue xapakKTepmucTmuku

BnuAaHue pagnanbHoro ycunua Fq Ha cpok cnyxo6bl OnpepeneHne TeXHUUECKUX AAHHbIX
NOALMMNHUKOB
. ObbeMHbIN [n/MuH]
Bbibop noaxoaALlero HanpaeneHuA AencTemA Fq pacxos Qy = Vgenen,
No3BOMNAET CHU3UTb HArpy3Ky Ha NOALWMUNHUKM, _—
00yCNOBNEHHYIO BHYTPEHHUMU YCUNUAMU POTOPHOM 1000
rpynnbl, M 3a CUET 3TOro AoOWUTbCA ONTUMANbHOIO CPOKa KpyTALLM
Ccny>bbl NOALWWMHUKOB. PeKoMeHayeMoe NonoxXeHue MOMEHT T = Vg + Ap [Hem]
COMPSYKEHHOro Koneca B 3aBUCMMOCTU OT HanpaBneHus T EEE——
BpalLEHUA Ha npumepe: 20+ m * M
OT60p OT60p MOLLHOCTH MowHocTb P = 2nweTen = qy*Ap [KBT1]
MOLLHOCTH nocpeacTBOM .
NocpeacTBoM KNUHOPEMEHHOro 60000 600 « n;
LeCTepHH npusoga
NG Qopt. Qopt. Vy = O6bem Hacoca Ha obopot B cm3
o o
ot 5 Ao 180 *70 *45 Ap = lMepenap aaBneHus B bap
ot 200 fo 1000 +45° +70°

n = YacToTa BpauieHusa B 06/MuH
nv = O6bemHubin KN4
NMmh = MexaHuKo-rugpasnuueckum K

Nt = Cymmapubit KN (1= 1y * Nmn)

HanpaBneHue HanpaBneHue HanpaBneHue
BpaLleHun BpaLleHnn BpaLLeHKA
"BnpaBo" "Bneso" "BnpaBo"
[HaBneHune [aBneHune [aBneHune

B KaHane B B KaHane A B KaHane B
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Mepen yTBEPXKOEHWEM CODCTBEHHOWM

Pa3 M e p bl 9 H 0 M ” H an b H bl ﬁ pa3 M e p 5 KOHCTPYKLMK cneayeT 3anpocuTb obAsaTenbHyto

K C06I1IO[JEHI4FO CXeMy MOHTaxa. PaSMprI B MM

MpucoeanHeHue pabounx nuuui 07 — pesbboBble coeanHeHnAa A/B 1 S cboky

N30bparkeHre. HanpaBneHWe BpalleHUa BNpaBo (Ans UCMONMHEHUA "HanpaBreHue BpalleHWUs BneBo"
npucoeauMHeHne pabounx NMHWIM NoBepHYTO Ha 180°)
521 24
Bug Y
To
@ S
= e/
o
©
S Te)
o]
<
4 8 s T1
B,
61 B
51 80
anBOAHbIe Banbl
B Lwun. Ban ¢ npM3MaTtMuecKom C KoHMueckui Ban c pe3bboBow Landon U CerMeHTHOM
wnoHkon, DIN 6885, Ad4x4x20 wnoHkoM 3x5 DIN 6888 (koHyc 1:10)
N5 | o 10 5
33| o =
3 g 3.2 3‘ 9>< .
® t; s = |
=—l In —
3 %/ o _ @, © ™
— }7, T=s ‘ Q o~
9.5
24
10.5
22.5
Touku noaoKknw4vyeHuUuA
HaumeHoBaHue | MogknioueHue ansa CraHpapt® Paasmep? MakcumanbHoe CocTosiHue”
AaBnenue [6ap]®
B (A) Pabouasa nuHuA DIN 3852 M18 x 1,5; rnybuHa 12 350 0]
S ITMHMA BcacbiBaHUA DIN 3852 M22 x 1,5; rnybuHa 14 30 (0]
Ty OpeHaxHbi Tpybonposoa DIN 3852 M10 x 1; rnybuHa 8 3 (0]
T, OpeHaxHbin Tpybonpoeog DIN 3852  M10 x 1; rnybuHa 8 3 0}

1) o bypTvka Bana

2) LleHTpupytolee otBepcTre cornacHo DIN 332 (pesbba cornacHo DIN 13)

3) [1nA MaKcMMarnbHbIX MOMEHTOB 3aTAXKW cobntogante obLime ykasaHus Ha cTpaHuue 34.

4) Pe3bba cornacHo DIN 3852, makcuManbHbi MOMEHT 3aTAXKK: 30 Hem

5) B 3aBUCMMOCTM OT 06NnacTy NPUMEHEHWNA BO3MOXHO BO3HUKHOBEHWE KPATKOBPEMEHHbIX NMUKOB AaBNeHuUA.
370 cnepyeT yuuTbiBaTh Npu Bbibope M3mMepuUTenbHbIX NPpMbopoB M obopyaoBaHMA.

6) 3eHKOBKa MOXeT ObITb rnMy0xe, UeM NPeayCMOTPEHO CTaHOapPTOM.

7) O = TpebyeTcA npucoeauHeHne (NpuU NocTaBKe 3arnyLleHo)
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Mepen yTBEPKAEHWEM COOCTBEHHOWM
KOHCTPYKLMK CnedyeT 3anpocuTb obAsatensHyto

Pa3Mepr’ HOMMHaanbIﬁ pa3Mep 10’ 12’ 16 KCO6J'IIOA€HMIOCX6MY MOHTaXa. PaBMprIBMM

MpucoeanHeHune pabounx nuHuit 06 — peabLboBoe coefuHeHne A/B cboky U peabboBoe coeauHeHue S c3agu

N3o0bparkeHWe. HanpaBneHWe BpalleHusa BNpaBo (Ans UCMOMHEHWA "HanpaBreHue BpalleHWs BleBo"
npucoeauHeHue pabounx NMHWUIA NoBepHYTO Ha 180°)

20"

280 -0.019
1]
) [ (

18.2

131 Y
147
166

PnaHey cornacHo
ISO 3019-2

Bug Y

85

1) Jo bypTuka Bana
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Pasmepbl, HOMUHaNbHbIA pasmep 10, 12, 16 i cremer sampoom oo

NMpuBoAHbIE Banbl
NG10, 12, 16

KOHCTPYKLMK cneayeT 3anpocuTb obAsaTenbHyto
K C06I1IO[JEHI4FO CXeMy MOHTaxa. PaSMprI B MM

NG10, 12 NG10, 12, 16 NG10, 12
A Lnuueson Z WnuueBon B Uwun. Ban c npuamatnueckor [P Lun. Ban c npuamaTnueckomn
Ban DIN 5480 Ban DIN 5480 wnoHkom, DIN 6885, wnoHkom, DIN 6885,
W25x1.25x18x9g W20x1.25x14x9g AS8x7x32 AS6x6x32
LLnpuHa LLinprHa
s 22 A 16 o yy NPH3Ma- oo npusma-
'Q 7.5 o 5 8| = TUUecKoMn 58 16 TUUECKOM
3 = ?LO? in| 75 LINOHKK 8 $o$ |5 WNOHKK B
= = 5.8 S8
Q ® 5= I S ¥
Z ° © & == -8 S == -
22 22
28 34 40 40
Touku noaKknUeHUnA
HaumeHoBaHue | lMoaknoueHue gnna CraHpapt® Pasmep? MakcumanbHoe CocToAHue®
npaBnexnue [6ap]®
B (A) Pabouaa nuHuA DIN 3852 M22 x 1,5; rnybuna 14 450 (0]
S NuHKUA BCcacbiBaHMA DIN 3852 M33 x 2; rnybuHa 18 30 (0]
Ty OpeHaxHbi Tpybonposoag DIN 3852 M12 x 1,5; rnybuHa 12 3 x4
T, OpeHaxHbin Tpybonpoeon DIN 3852  M12 x 1,5; rnybuHa 12 3 04
R YoaneHue Bosayxa DIN 3852 M8 x 1; rnybuHa 8 3 X

1) LeHTpupytowee otBepctue cornacHo DIN 332 (peabba cornacHo DIN 13)
2) [lnA MakcUManbHbIX MOMEHTOB 3aTAXKKW cobniofaiTe obLiMe ykasaHua Ha cTpaHuue 34.
3) B 3aBMCMMOCTH OT 06NacTM NPpUMEHEHWUA BO3MOXXHO BO3HUKHOBEHWE KPATKOBPEMEHHbIX MMKOB AABNEHUA.
370 cnepyeT yunTbiBaTb NPU BblbOpe M3MepPUTENbHBIX NPMOOPOB M 0bopyaoBaHUA.
4) B 3aBMCMMOCTH OT MOHTAXXHOIO MNONOXeHUA TpebyeTcA npucoeanHeHune Ty unu T,
(cm. Takxe "YKazaHMA MO MOHTaXy" Ha cTp. 32 1 33).
5) 3eHKOBKa MOXeT bbITb rnybyke, ueM npeaycMoTPEHO CTaHAAPTOM.
6) O = TpebyeTca npucoefuHeHUe (NpU NOCTAaBKe 3arnyLieHo)
X = 3arnyweHo (B HOpManbHOM pexnme paboTbl)
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~ Mepen yTBEPKAEHWEM COOCTBEHHOWM
Pasmepbl, HOMUHANbHbIN pa3Mep 23, 28, 32 ol crener smpocsts comsarensayio
K CO6J‘I}OA€HMIO CXeMy MOHTaxa. PaBMprI B MM

MpucoeguHeHune pabounx nuHui 05 — pnaHueBoe coeguHeHne SAE A/B cboky 1 cnaHueBoe coeamnHeHue SAE S c3agu

N3o0bparkeHWe. HanpaBneHWe BpalleHusa BNpaBo (Ans UCMOMHEHWA "HanpaBreHue BpalleHWs BleBo"
npucoeauHeHue pabounx NMHWUIA NoBepHYTO Ha 180°)

4

\3) 450
257)_ 106 A 9
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Pa3mepbl, HOMWHaNbHbIK pa3mep 23, 28, 32

NMpuBoAHbIE Banbl

NG23, 28, 32

NG23, 28

NG23, 28, 32

Mepen yTBEPXKOEHWEM CODCTBEHHOWM
KOHCTPYKLMK CneayeT 3anpocuTb obAsatensHyto

K C06I1IO[JEHI4FO CXeMy MOHTaxa. PaSMprI B MM

NG23, 28

A LUnvueson Z WnunueBon B Lun. Ban c npuamarmueckon| |P Lun. Ban c npuamatMueckom
Ban DIN 5480 Ban DIN 5480 wnoHkom, DIN 6885, wnoHkoM, DIN 6885,
W30x2x14x9g W25x1.25x18x9g AS8x7x40 AS8x7x40

LLinpnHa LLnpunHa
g 22 8 19 o npuama- oo npusma-
| 75 L 6 53| a 22_ Tnueckoit 53| 8 19 _ Tnueckoi
S = F%| 0|75 LINOHKKM 8 %18 8 LUMNOHKKM 8
= 2 QS S5
g 0 tE > - h_
- - ™
Z s Z s 8 S == R
27 28
50
35 43 e
Touku nogKNOUYEHUnA

HaumeHoBaHue |MopgknwoueHue ansa CraHpapt Pasmep? MakcumanbHoe CocToAaHue”)

npaBnexnue [6ap]®

B (A) Pabouasa nuHuA SAE J518% 1/2 grovima 450 (0]

KpenexHas peabba A/B DIN 13 M8 x 1,25; rnybuHa 15
S NMUHUA BcacbiBaHUA SAE J518% 3/4 grovima 30 0
KpenexHan pe3bba DIN 13 M10 x 1,5; rnybuHa 17

Tq [penaxHbiit Tpybonposoa DIN 38528 M16 x 1,5; rnybuna 12 3 x4

T, JpeHaxHbil Tpybonposog DIN 38528  M16 x 1,5; rnybuHa 12 3 0%

R YpaneHue Bosgyxa DIN 3852% M10 x 1; rnybuHa 12 3 X

1) LleHTpupytolee otBepctre cornacHo DIN 332 (pesbba cornacHo DIN 13)
2) [lnA MakCcUManbHbIX MOMEHTOB 3aTAXKKW cobntofaiTe obLime yKasaHUa Ha cTpaHuue 34.

3) B 3aBMCMMOCTH OT 06NacTM NPUMEHEHNA BO3MOXHO BO3HUKHOBEHWE KPATKOBPEMEHHbIX MUKOB AABNEHUA.
370 cnepyeT yuuTbiBaTb Npu Bbibope M3MepuUTenbHbIX NpMbopoB M obopyaoBaHMA.
4) B 3aBMCMMOCTM OT MOHTaXXHOIro NONOXeHUA Tpebyetca npucoeanHeHme Ty unu T,

(cMm. Takxe "YKazaHMA No MOHTaXy" Ha cTp. 32 1 33).
5) Tonbko pasmepbl cornacHo SAE J518, meTprueckas KpenexHana pe3bba oTnnyaeTca oT cTaHaapTa.
6) 3EHKOBKA MOXET ObITb rNybke, ueM NpPeayCMOTPEHO CTaHAAPTOM.
7) O = TpebyeTcA npucoegmHeHre (Npu NocTaBKe 3arnyLIeHo)

X = 3arnyweHo (B HopManbHOM pexume paboTbl)
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Mepen yTBEPKAEHWEM COOCTBEHHOWM

Pasmepbl, HOMUHanNbHbIK pa3mep 45

K CO6J‘I}0A€HMIO CXeMy MOHTaxa. PaBMprI B MM
MpucoeguHeHune pabounx nuHui 05 — pnaHueBoe coeguHeHne SAE A/B cboky 1 cnaHueBoe coeamnHeHue SAE S c3agu

N3o0bparkeHWe. HanpaBneHWe BpalleHusa BNpaBo (Ans UCMOMHEHWA "HanpaBreHue BpalleHWs BleBo"
npucoeauHeHue pabounx NMHWUIA NoBepHYTO Ha 180°)
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Pasmepbl, HOMWUHanNbHbIN pa3mep 45

NMpuBoAHbIE Banbl

Mepen yTBEPXKOEHWEM CODCTBEHHOWM
KOHCTPYKLMK CneayeT 3anpocuTb obAsatensHyto
K cobnioaeHuto cxeMy MoHTaxa. Paamepbl B MM

Z llinnueson P Uwun. Ban ¢ npnuamaTtMyeckon
Ban DIN 5480 wnoHkon, DIN 6885,
W30x2x14x9g AS8x7x50
_ 08 LLnpunHa
= oot | = npusma-
2| 95 33 % 28 TUUECKOM
~— oo
S B = 9.5 LIMOHKK 8
= Q&
o == I
| S| | 8 =R
27 60
35
Touku nogKnwUYEeHUnA
HaumeHoBaHue | [logknioueHue ansa CraHpapt Pasmep? MakcumanbHoe CocTtoAHue”)
npaBnenue [6ap]®
B (A) Pabouan nuHMA SAE J518% 3/4 proiima 450 0
KpenexxHas pesbba A/B DIN 13 M10 x 1,5; rnybuHa 17
S TMHMA BcacblBaHUA SAE J518% 1 gronm 30 O
KpenexHana pesbba DIN 13 M10 x 1,5; rnybuHa 17
T: NpeHaxHbin Tpybonpoeoa DIN 38528  M18 x 1,5; rnybuna 12 3 x4
T, JpenaxHbiit Tpybonposoa DIN 38528)  M18 x 1,5; rnybuHa 12 3 04
R YnaneHue Bo3ayxa DIN 3852%) M12 x 1,5; rnybuHa 12 3 X

1) LeHTpupyrouwee otBepctue cornacHo DIN 332 (peabba cornacHo DIN 13)

2) lnA MaKCcMManbHbIX MOMEHTOB 3aTAXKK cobntoganTte obuine ykasaHusa Ha cTpaHuue 34.

3) B 3aBMCMMOCTH OT 06nacT¥ NPUMEHEHUA BO3MOXHO BO3HUKHOBEHWE KPaTKOBPEMEHHbIX NMUKOB AaBNeHus.
370 cnepyeT yuuTbiBaTb Npu Bbibope M3mMepuUTeNnbHbIX NPpMbopoB M obopyaoBaHMA.

4) B 3aBUCMMOCTHU OT MOHTaXXHOTIO MONOXKEHUA Tpe6yeTCF| npucoeauHeHune T, unu T,

(cMm. Takxe "YKkazaHWA No MOHTaXy" Ha cTp. 32 1 33).
5) Tonbko pasmepbl cornacHo SAE J518, meTpuueckas KpenexHasa pe3bba oTinyaeTca oT cTaHaapTa.
6) 3eHKOBKa MOXeT bbITb rnybyke, uem npeaycMoTPEHO CTaHAAPTOM.
7) O = TpebyeTca npucoeanHeHure (NpY NOCTaBKe 3arnyLLIeHo)

X = 3arnyweHo (B HopmanbHOM pexume paboThl)



R-RS 91401/06.2012 | A2FO Cepusn 6 Bosch Rexroth AG 17/34

- n 6 i
Pasme Pbl, HOMUHANbHbIX pa3mMmep BO. B3  orchvn conyer sampocms sosatensiyio
, , K CO6J'HOF|€HMI'0 CXeMy MOHTaxa. PaBMprI B MM

MpucoeguHeHune pabounx nuHui 05 — pnaHueBoe coeguHeHne SAE A/B cboky 1 cnaHueBoe coeamnHeHue SAE S c3agu

N3o0bparkeHWe. HanpaBneHWe BpalleHusa BNpaBo (Ans UCMOMHEHWA "HanpaBreHue BpalleHWs BleBo"
npucoeauHeHue pabounx NMHWUIA NoBepHYTO Ha 180°)
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Pasmepbl, HOMMHanNbHbIX pa3mep 56, 63

NMpuBoAHbIE Banbl

A2FO Cepusa 6 | R-RS 91401/06.2012

Mepen yTBEPXKOEHWEM CODCTBEHHOWM
KOHCTPYKLMK CneayeT 3anpocuTb obAsatensHyto
K cobnioaeHuto cxeMy MoHTaxa. Paamepbl B MM

NG56, 63 NG56 NG56, 63 NG56
A LLnnuesow Z WnunueBon B Lun. Ban c npuamarmueckow| | P Lun. Ban c npuamMaTnueckomn
Ban DIN 5480 Ban DIN 5480 wnoHkom, DIN 6885, wnoHkoM, DIN 6885,
W35x2x16x9g W30x2x14x9g AS10x8x50 AS8x7x50
= = WnpunHa LnpuHa
o 28 ® 28 o | — og MNpu3ma- ol = npuama-
| 95 ~| 9.5 83| = TMUecKoM gg| g 28 TUUECKOM
= = 32| 2|95 Ss| o
& S S = wnoHku 10 Syl 9.5 LWINOHKK 8
s = 8,8 QX
(=} o =S I 5 = I
_ g -2
2| 3 z2il| EE: =27 EHINE ==/
32 27 60
40 35 60
Touku nogKNOUYEHUnA
HaumeHoBaHue | [loaknioueHue gna CraHpapt Pasmep? MakcumanbHoe CocToAHue”)
AaBnexnue [6ap]®
B (A) Pabouasa nuHuA SAE J518% 3/4 grovima 450 (0]
KpenexHas peabba A/B DIN 13 M10 x 1,5; rnybuHa 17
S NMWHMA BcacbiBaHMA SAE J518% 1 proim 30 0
KpenexHana pe3bba DIN 13 M10 x 1,5; rnybuHa 17
Tq [penaxHbiit Tpybonposoa DIN 38528 M18 x 1,5; rnybuna 12 3 x4
T, IpeHaxHbil Tpybonposog DIN 38528 M18 x 1,5; rnybuna 12 3 o4
R YoaneHune Bosgyxa DIN 3852% M12 x 1,5; rnybuHa 12 3 X

1) LleHTpupytolee otBepctre cornacHo DIN 332 (pesbba cornacHo DIN 13)
2) [lnA MakCcUManbHbIX MOMEHTOB 3aTAXKKW cobntofaiTe obLime yKasaHUa Ha cTpaHuue 34.
3) B 3aBMCMMOCTH OT 06NacTM NPUMEHEHNA BO3MOXHO BO3HUKHOBEHWE KPATKOBPEMEHHbIX MUKOB AABNEHUA.
370 cnepyeT yuuTbiBaTb Npu Bbibope M3MepuUTenbHbIX NpMbopoB M obopyaoBaHMA.
4) B 3aBMCMMOCTM OT MOHTaXXHOIro NONOXeHUA Tpebyetca npucoeanHeHme Ty unu T,
(cMm. Takxe "YKazaHMA No MOHTaXy" Ha cTp. 32 1 33).
5) Tonbko pasmepbl cornacHo SAE J518, meTprueckas KpenexHana pe3bba oTnnyaeTca oT cTaHaapTa.
6) 3EHKOBKA MOXET ObITb rNybke, ueM NpPeayCMOTPEHO CTaHAAPTOM.
7) O = TpebyeTcA npucoegmHeHre (Npu NocTaBKe 3arnyLIeHo)
X = 3arnyweHo (B HopManbHOM pexume paboTbl)
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- n 6 i
Pasmepbl, HOMUHaNbHbIKU pa3Mep 80, 90 e creer sampocum comsarenso
K CO6J'HOF|€HMI'0 CXeMy MOHTaxa. PaBMprI B MM

MpucoeguHeHune pabounx nuHui 05 — pnaHueBoe coeguHeHne SAE A/B cboky 1 cnaHueBoe coeamnHeHue SAE S c3agu

N3o0bparkeHWe. HanpaBneHWe BpalleHusa BNpaBo (Ans UCMOMHEHWA "HanpaBreHue BpalleHWs BleBo"
npucoeauHeHue pabounx NMHWUIA NoBepHYTO Ha 180°)
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20/34 Bosch Rexroth AG

Pasmepbl, HOMMHanbHbIK pa3mep 80, 90

NMpuBoAHbIE Banbl

A2FO Cepusa 6 | R-RS 91401/06.2012

Mepen yTBEPXKOEHWEM CODCTBEHHOWM
KOHCTPYKLMK CneayeT 3anpocuTb obAsatensHyto
K cobnioaeHuto cxeMy MoHTaxa. Paamepbl B MM

NG80, 90 NG80 NG80, 90 NG80
A LWnuueson Z WnunueBon B Lun. Ban ¢ npuamarmueckon| |P Lunn. Ban c npuamarmueckom
Ban DIN 5480 Ban DIN 5480 wnoHkom, DIN 6885, wnoHkom, DIN 6885,
W40x2x18x9g W35x2x16x9g AS12x8x56 AS10x8x56
LnpuHa LLnpurHa
36 a9 28 « npusma- ol npusma-
S| 49 E 9.5 %fs _ 36 TMUECKOM 83 =) 28 _ riueckoit
< = 2| = |12 WMNOHKK 12 22| £lo5 LINOHKK 10
e g g 3 Ll %
= = = tg 7 I LA
—— o = T h..
_ _
3 2 E |2 == R 5|2
37 32 70 70
45 40
Touku nogKnUYEeHUnA
HaumeHoBaHue | [oaknioueHue gna CraHpapt Pasmep? MakcumanbHoe CocrtoaHue”
AaBnenue [6ap]®
B (A) Pabouasa nuHuA SAE J518% 1 proim 450 (0]
KpenexHasa peabba A/B DIN 13 M12 x 1,5; rnybuHa 17
S NuHKUA BCacbiBaHMA SAE J518% 1 1/4 gronma 30 0
KpenexHana pe3bba DIN 13 M10 x 1,5; rnybuHa 17
Tq IpenaxHbiit Tpybonposog DIN 38528 M18 x 1,5; rnybuna 12 3 x4
T, OpeHaxHbii Tpybonposog DIN 38528) M18 x 1,5; rnybuna 12 3 o4
R YpoaneHune Bosgyxa DIN 3852% M12 x 1,5; rnybuHa 12 3 X

1) LleHTpupytolee otBepctre cornacHo DIN 332 (pesbba cornacHo DIN 13)
2) [nA MakCcUManbHbIX MOMEHTOB 3aTAXKKW cobntofaiTe obLimMe yKasaHua Ha cTpaHuue 34.
3) B 3aBMCMMOCTH OT 06NacTM NPUMEHEHNA BO3MOXHO BO3HUKHOBEHWE KPATKOBPEMEHHbIX MUKOB AABNEHUA.

370 cnepyeT yuuTbiBaTh Npu Bbibope M3MepuUTeNnbHbIX NpMbopoB M obopyaoBaHMA.
4) B 3aBMCMMOCTM OT MOHTa)XHOIO NONOXeHUA TpebyeTca npucoeanHernme Ty unu T,

(cm. Takxe "YKazaHMA No MOHTaXy" Ha cTp. 32 1 33).
5) TonbKo pasmepbl cornacHo SAE J518, meTpruecKkas KpenexHana pe3bba oTnnyaeTca oT cTaHaapTa.
6) 3EHKOBKA MOXeET ObITb FNybKe, ueM NPeayCMOTPEHO CTaHAAPTOM.
7) O = TpebyeTcA npucoegmHeHre (Npu NocTaBKe 3arnyLIeHo)

X = 3arnyweHo (B HopManbHOM pexume paboThbl)
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Mepen yTBEPKAEHWEM COOCTBEHHOWM

Pasamepbl, HOMUHaNbHbIKN pasdMep 107, 125 i e smpocs comsarensio

K CO6J'IIOF\€HMI'O CXeMy MOHTaxa. PaBMprI B MM

MpucoeguHeHune pabounx nuHui 05 — pnaHueBoe coeguHeHne SAE A/B cboky 1 cnaHueBoe coeamnHeHue SAE S c3agu

N3o0bparkeHWe. HanpaBneHWe BpalleHusa BNpaBo (Ans UCMOMHEHWA "HanpaBreHue BpalleHWs BleBo"
npucoeauHeHue pabounx NMHWUIA NoBepHYTO Ha 180°)
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22/34 Bosch Rexroth AG

A2FO Cepusa 6 | R-RS 91401/06.2012

Pasmepbl, HOMUHanNbHbIX pa3mep 107, 125

NMpuBoAHbIE Banbl

Mepen yTBEPXKOEHWEM CODCTBEHHOWM

KOHCTPYKLMK cneayeT 3anpocuTb obAsaTenbHyto
K C06I1IO[JEHI4FO CXeMy MOHTaxa. PaSMprI B MM

NG107, 125 NG107 NG107, 125 NG107
A lWnnueson Z Wnvueson B Uun. Ban c npuamartmueckon| |P Lunn. Ban c npuamarmueckom
Ban DIN 5480 Ban DIN 5480 wnoHkom, DIN 6885, wnoHkow, DIN 6885,
W45x2x21x9g W40x2x18x9g AS14x9x63 AS12x8x63
LnpuHa Lnpuna
36 g 28 o npuama- o s npuama-
2112 2 95 83| _ 36 rueckoii 53 B 28+ pueckoit
ﬁ < gg % 12 LWIMNOHKK 14 2? o~ 9.5 WNOHKK 12
N [To R o| —
S = 38 3, &
= = el © el &
° ° LS = b == I
— o]
E 8 |3 == R ==
42 37 80 80
50 45
Touku nogKNOUYEHUA
HaumeHoBaHue |MoaknioueHue ana CraHpapt Pasmep? MakcumanbHoe CocToAHue”)
Aasnenue [6ap]®
B (A) Pabouasa nuHuA SAE J518% 1 gronm (NG107) 450 (0]
1 1/4 prorma (NG125)
KpenexxHasa pesbba A/B DIN 13 M12 x 1,75; rnybuHa 17
(NG107)
M14 x 2; rnybuHa 19
(NG125)
S NUHMA BcacbiBaHMA SAE J518% 1 1/2 nroima 30 (0]
KpenexHana pe3bba DIN 13 M12 x 1,75; rnybuHa 20
Ts [peHaxHbiit Tpybonposog DIN 38528 M18 x 1,5; rnybuna 12 3 x4
T, [penaxHbiit Tpybonposoa DIN 38528 M18 x 1,5; rnybuna 12 3 o4
R YoaneHue Bosgyxa DIN 3852% M14 x 1,5; rnybuna 12 3 X

1) LeHTpupytowee otBepctue cornacHo DIN 332 (peabba cornacHo DIN 13)
2) [lnA MakcMManbHbIX MOMEHTOB 3aTAXKKW cobniofaiTe obLimMe ykasaHusa Ha cTpaHuue 34.

3) B 3aBMCUMOCTH OT obnactu npuMmeHeHnA BO3MOXHO BOBHUKHOBEHWE KPAaTKOBPEMEHHDbIX MMKOB AaBNeHUA.

370 cnepyeT yuuTbiBaTh Npy Bbibope M3mMepuTenbHbIX NPMOopPoB M obopyaoBaHMA.
4) B 3aBMCMMOCTHM OT MOHTa)XHOFO NONoXeHusA Tpebyetcsa npucoeauHeHue T, unu T,

(cm. Takxe "YKazaHMA NO MOHTaXy" Ha cTp. 32 1 33).
5) Tonbko pasmepbl cornacHo SAE J518, meTpuueckas KpenexHana pe3bba oTinyaeTca oT cTaHaapTa.
6) 3eHKOBKa MOXeT ObITb rnybyke, uemM npeaycMOTPEHO CTaHAAPTOM.
7) O = TpebyeTca npucoeanHeHre (NpU NOCTaBKe 3arnyLIeHo)

X = 3arnyweHo (B HopmManbHOM pexume paboThbl)
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Mepen yTBEPKAEHWEM COOCTBEHHOWM

Pasamepbl, HOMUHaNbHbIK pa3dMep 160, 180 i e spocus comsarensio

K CO6J'IIOF\€HMI'O CXeMy MOHTaxa. PaBMprI B MM

MpucoeguHeHune pabounx nuHui 05 — pnaHueBoe coeguHeHne SAE A/B cboky 1 cnaHueBoe coeamnHeHue SAE S c3agu

N3o0bparkeHWe. HanpaBneHWe BpalleHUa BNpaBo (Ans UCMONMHEHUA "HanpaBreHue BpalleHWs BNeBo
npucoeauHeHue pabounx NMHWUIA NoBepHYTO Ha 180°)
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24/34 Bosch Rexroth AG

Pasmepbl, HOMUHanNbHbIK pa3mep 160, 180

NMpuBoAHbIE Banbl

A2FO Cepusa 6 | R-RS 91401/06.2012

Mepen yTBEPXKOEHWEM CODCTBEHHOWM
KOHCTPYKLMK CneayeT 3anpocuTb obAsatensHyto

K C06I1IO[JEHI4FO CXeMy MOHTaxa. PaSMprI B MM

NG160, 180 NG160 NG160, 180 NG160
A LWnuueson Z lnuuesom B Lun. Ban c npuamarmueckon| |P Lunn. Ban c npuamarmueckom
Ban DIN 5480 Ban DIN 5480 wnoHkom, DIN 6885, wnoHkom, DIN 6885,
W50x2x24x9g W45x2x21x9g AS14x9x70 AS14x9x70
LLinpnHa LWnpunHa
36 36 I~ npuama- npusma-

S 49 | 49 88 = 36 _ tmueckoit 23 36 _ tnueckoit

& N ?rc?; =12 LUINOHKK 14 22| E112 LINOHKK 14

= 2 B & Er

= = Sz el ©
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N ) Te)
g |3 =7 Sl == R
44 42 90 90
55 50
Touku noaoKnw4yYeHuUuA
HaumeHoBaHue | MoaknioueHue gnsa Cranpapt Pasmep? MakcumanbHoe CocrtosiHue”
paBneHue [6ap]®
B (A) Pabouas nuHuA SAE J518% 1 1/4 proiima 450 (0]
KpenexHas pe3bba A/B DIN 13 M14 x 2; rnybuHa 19
S TMHMA BcacbliBaHUA SAE J518% 1 1/2 nroima 30 (0]
KpenexHana pe3bba DIN 13 M12 x 1,75; rnybuHa 20

Ts IpenaxHbiit Tpybonposoa DIN 38528 M22 x 1,5; rnybuHa 14 3 x4
T, JpenaxHbiit Tpybonposoa DIN 38528 M22 x 1,5; rnybuna 14 3 04
R YnaneHue Bo3ayxa DIN 3852%) M14 x 1,5; rnybuna 12 3 X

1) LeHTpupytowee otBepctue cornacHo DIN 332 (peabba cornacHo DIN 13)

2) [lnA MakcMManbHbIX MOMEHTOB 3aTAXKKW cobniofaiTe obLMe ykasaHUsa Ha cTpaHuue 34.

3) B 3aBMCUMMOCTH OT 0bnacTv NpUMeHEeHUA BO3MOXHO BO3HUKHOBEHHWE KPAaTKOBPEMEHHbIX MUKOB AaBNEHUA.
370 cnepyeT yuuTbiBaTh Npy Bbibope M3mMepuTenbHbIX NPMOopoB M obopyaoBaHMA.
4) B 3aBMCMMOCTHM OT MOHTa)XHOIO NONoOXeHusA Tpebyetcsa npucoeauHeHue T, unu T,
(cMm. Takxe "YKazaHMA Mo MOHTaXy" Ha cTp. 32 1 33).
5) Tonbko pasmepbl cornacHo SAE J518, meTpuueckas KpenexHana pe3bba oTinyaeTca oT cTaHaapTa.
6) 3eHKOBKa MOXeT ObITb rnybyke, uemM npeaycMOTPEHO CTaHAAPTOM.
7) O = TpebyeTca npucoeanHeHure (NpM NOCTaBKe 3arnyLLIeHO)
X = 3arnyweHo (B HopmManbHOM pexume paboThbl)
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Pasmepbl, HOMMHanbHbIK pa3mep 200

MpucoeguHeHune pabounx nuHui 05 — pnaHueBoe coeguHeHne SAE A/B cboky 1 cnaHueBoe coeamnHeHue SAE S c3agu

Bosch Rexroth AG

25/34

Mepen yTBEPKAEHWEM COOCTBEHHOWM
KOHCTPYKLMK CnedyeT 3anpocuTb obAsatensHyto
K cOBNIoAEHHIO CXeMY MOHTaxa. Paamepbl B MM

N3o0bparkeHWe. HanpaBneHWe BpalleHusa BNpaBo (Ans UCMOMHEHWA "HanpaBreHue BpalleHWs BleBo"
npucoeauHeHue pabounx NMHWUIA NoBepHYTO Ha 180°)
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MecTHbIM BUa Y
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MpuBoaHbIE Banbl
A Llnvnueso# Ban B Lun. Ban c npuamatMueckomn
DIN 5480 wnoHkown, DIN 6885,
W50x2x24x9g AS14x9x80
36 WupuHa o
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44
55 100
Touku nogKNUYEeHUn
HaumeHoBaHue |logknioueHue ana CraHnpaprt Pasmep? MakcumanbHoe CocTofHuned
nAaBneHue [6ap]?
B (A) Pabouasa nuuua SAE J518% 1 1/4 pgrorma 450 (0]
KpenexHas pesbba A/B DIN 13 M14 x 2; rnybuHa 19
S JIMHKWA BCcacbiBaHUA SAE J5189 31/2 nonma 30 (6]
KpenexHana pe3bba DIN 13 M16 x 2; rnybuHa 24
Ty [peHaxHbi Tpybonposos DIN 38527  M22 x 1,5; rnybuHa 14 3 X3
T, [IpeHaxHbli Tpybonposop DIN 38527  M22 x 1,5; rnybuHa 14 3 (ol
R YoaneHue Bo3gyxa DIN 38527 M14 x 1,5; rnybuHa 12 3 X

1) [o byptuka Bana

2) LeHTpupytowee otBepctre cornacHo DIN 332 (peabba cornacHo DIN 13)

3)
4)

YUMUTbIBATb NPU BbiOOpE U3MepUTENbHbIX NPMBOPOB M 0O60pPYAOBaAHUA.

5)
6)

~

8)

X = 3arnyweHo (B HoOpManbHOM pexHnme paboThbl)

[nAa MakcMmanbHbIX MOMEHTOB 3aTAXKK cobntofanTe obLine ykasaHuA Ha cTpaHuue 34.
B 3aBMcuMMOCTM OT 061acTv NpUMeHEeHUA BO3MOXHO BO3HMKHOBEHWE KPAaTKOBPEMEHHbIX MUKOB AaBNeHusA. ITo cneayeT

B 3aBMCMMOCTHM OT MOHTAXXHOTO MONoXeHWA TpebyeTca npucoeanHenune Ty unu T, (CM. Takxxe "YKasaHWA No MOHTaxy" Ha cTp. 32 u 33).
Tonbko pa3mepsbl cornacHo SAE J518, meTpuueckan KpenexHana pe3bba oTnnyaeTca oT cTaHgapTa.
) 3EeHKOBKA MOXET ObITb rMy0Xke, UeM NPeayCMOTPEHO CTaHAAPTOM.
O = TpebyeTtca npucoeanHeHne (NPKU NoOCTaBKe 3arnyLleHo)
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- n 6 ;i
Pa3smepbl, HOMWUHaNbHbIKU pasmep 250 (ORCTDYKLUn Chegyer sanpooHT OBASaTELHY0
K COGHIO[JEHMPO CXeMy MOHTaxa. PaSMepr B MM

MpucoeguHeHue pabounx nuHui 05 — pnaHuesoe coeamHeHne SAE A/B cboky v chnaHueBoe coeanHeHne SAE S c3agm

N30bparkeHre. HanpaBneHWe BpalleHUa BNpaBo (Ans UCMONMHEHUA "HanpaBreHue BpalleHWUs BneBo"
npucoeauMHeHne pabounx NMHWIM NoBepHYTO Ha 180°)
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Touku nogKnUYEeHUA
HaumeHoBaHue |[MopknioueHue gna CraHpaprt Pasmep? MakcumanbHoe CoctoAaHued
npaBsnenue [6ap]?
B (A) Pabouasa nuuusa SAE J518%9 1 1/4 proiima 400 (0]
KpenexHas pesbba A/B DIN 13 M14 x 2; rnybuHa 19
S JIuHKUA BCcacbiBaHUA SAE J518% 2 1/2 proma 30 (6]
KpenexxHana pe3bba DIN 13 M12 x 1,75; rnybuHa 17
Ty [peHaxHbiit Tpybonposog, DIN 38527  M22 x 1,5; rnybuna 14 3 09
T, [peHaxHbIl Tpybonposos DIN 38527  M22 x 1,5; rnybuHa 14 3 X3
U [MpoMbIBKa NOALWMUMNHUKA DIN 38527 M14 x 1,5; rnybuHa 12 3 X

1
2

[o bypTuka Bana

LleHTpupytowee oteepctue cornacHo DIN 332 (peabba cornacHo DIN 13)

[nAa MakcMManbHbIX MOMEHTOB 3aTAXKK cobntoganTe obuiMe ykasaHuA Ha cTpaHuLe 34.

B 3aBMCHMMOCTHM OT 06n1acT¥ NPUMEHEHUA BO3MOXHO BO3HMKHOBEHWE KPAaTKOBPEMEHHbIX MMKOB AaBNeHuA. ITo creayeT
YUMUTbIBATb NPKU BbiOOpE U3MepUTENbHbIX NPUbopoB 1 06opynOBaHMUA.

) B 3aBMCUMMOCTH OT MOHTAXXHOIO NONOXeHUA TpebyeTca npucoeaunHeHue T unu T, (CM. TakxKe "YKasaHUA No MOHTaxy" Ha cTp. 32 u 33).
) Tonbko pasmepbl cornacHo SAE J518, meTpuueckan KpenexHas pe3bba oTnnuaerca oT cTaHgapTa.

) 3eHKOBKa MOXET ObITb rMy6xke, Uem NpeaycCMOTPEHO CTaHAAPTOM.

) O = TpebyeTca npucoeanHeHue (Npu NocTaBKe 3arnyLieHo)

X = 3arnyweHo (B HOpManbHOM pexxume paboTbl)

B oW

)
)
)
)

® N o u
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Pasmepbl, HOMWUHanNbHbIX pa3dmep 355

MpucoeanHeHue pabounx nuuui 11 — pnaHueBblie coeguHenunsa SAE A/B 1 S c3agu

Bosch Rexroth AG 27/34

Mepen yTBEPKAEHWEM COOCTBEHHOWM
KOHCTPYKLMK CnedyeT 3anpocuTb obAsatensHyto
K cOBNIoAEHHIO CXeMY MOHTaxa. Paamepbl B MM

N3o0bparkeHWe. HanpaBneHWe BpalleHusa BNpaBo (Ans UCMOMHEHWA "HanpaBreHue BpalleHWs BleBo"
npucoeauHeHue pabounx NMHWUIA NoBepHYTO Ha 180°)
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Touku nogKnueHun
HaumeHoBaHue | MogknioueHue gnsa CraHpapt Pasmep? MakcumanbHoe CocToAHue®
naBnenue [6ap]?
B (A) Pabouas nuHusA SAE J518% 1 1/2 gronma 400 (0]
KpenexHasa peabba A/B DIN 13 M16 x 2; rnybuHa 21
S JTMHWA BcacbiBaHUA SAE J518% 2 1/2 groima 30 (0]
KpenexHana pesbba DIN 13 M12 x 1,75; rnybuHa 17
Ty [JpeHaxHbll Tpybonposop DIN 38527  M33 x 2; rnybuHa 18 3 09
T, [peHaxHblit Tpybonposog, DIN 38527  M33 x 2; rnybuHa 18 3 X5
u [MpomMbiBKa NOAWNMHMUKA DIN 38527 M14 x 1,5; rnybuna 12 3 X
Ma, Mg M3mepeHue pabouero gaBneHun DIN 38527  M14 x 1,5; rnybuna 12 400 X
Mg M3mepeHue gaBneHus scacbiBaHuAa DIN 38527 M14x 1,5; rnybuHa 12 30 X

1) [o byptuka Bana
2) LeHTpupytouee otBepctre cornacHo DIN 332 (peabba cornacHo DIN 13)
3) [lnA MakcMManbHbIX MOMEHTOB 3aTAXKKW cobntopanTe obuume ykasaHuA Ha cTpaHuue 34.

4)

YUMTbIBATb NPU BbIDOpe U3MepHUTENbHbBIX MPUOOPOB M 00OPYAOBaHUA.
5) B 3aBMCMMOCTM OT MOHTAXXHOMO NONMOXeHUA Tpebyetca npucoeaunHeHue T Unu T, (CM. Takxe "YKasaHUs No MOHTaxy" Ha cTp. 32 u 33).

()

8) O = TpebyeTca npucoeanHeHne (Npu NoCTaBKe 3arnyLieHo)

X = 3arnyweHo

(B HOpManbHOM pexxMMme pPaboThbl)

B 3aBUCMMOCTH OT obnacTu NPUMEHEHNA BO3MOXHO BO3HUKHOBEHNE KPAaTKOBPEMEHHbIX NMUKOB AaBTEHUA. 310 cnepyet

) Tonbko pasamepbl cornacHo SAE J518, meTpuueckas KpenexHas pe3bba oTnMuaeTca OT cTaHdapTa.
7) 3eHKOBKa MOXET ObITb rnybxe, uem nNpeaycMOTPeHO CTaHAAPTOM.



28/34 Bosch Rexroth AG

A2FO Cepusa 6 | R-RS 91401/06.2012

Pasmepbl, HOMUHanNbHbIK pa3dmep 500

MpucoeanHeHue pabounx nuuui 11 — pnaHuesblie coeguHeHua SAE A/B u S c3agu

Mepen yTBEPXKOEHWEM CODCTBEHHOWM
KOHCTPYKLMK CneayeT 3anpocuTb obAsatensHyto
K cobnioaeHuto cxeMy MoHTaxa. Paamepbl B MM

N30bparkeHre. HanpaBneHWe BpalleHUa BNpaBo (Ans UCMONMHEHUA "HanpaBreHue BpalleHWUs BneBo"
npucoeauMHeHne pabounx NMHWIM NoBepHYTO Ha 180°)
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Touku nogKnoueHun
3)
HaumeHOBaHueI MoaknioueHue gna CraHgapt Pasmep MaKcumaanoe4) Cocrosnne®
Aasnexue [6ap]
B (A) Pabouasa nuHua SAE J5189 1 1/2 gonma 400 (0]
KpenexHan pe3abba A/B DIN 13 M16 x 2; rnybuHa 21
S JIMHMA BcacbiBaHMA SAE J518% 3 gronma 30 O
KpenexHas pesbba DIN 13 M16 x 2; rnybuHa 24
Ts [peraxHbii Tpybonposos, DIN 38527  M33 x 2; rnybuHa 18 3 09
T, [peHaxHbIl TpybonpoBsop DIN 38527  M33 x 2; rnybuHa 18 3 X3
U [TpoMbIBKa NOALWMMHUKA DIN 38527 M18 x 1,5; rnybuHa 12 3 X
Ma, Mg Na3mepeHue pabouero gaBneHun DIN 38527 M14 x 1,5; rnybuHa 12 400 X
Mg M3mepeHue gaBnenuns scacbiaHua DIN 38527 M14 x 1,5; rnybuHa 12 30 X

1) [Jo 6ypTuka Bana

2

bW

)
) LleHTpupytoliee oteepcTtue cornacHo DIN 332 (pesbba cornacHo DIN 13)

) [nA MaKkcUManbHbIX MOMEHTOB 3aTAXKK cobntoganTe obLiMe ykasaHusa Ha cTpaHuue 34.
) B 3aBMCMMOCTH OT 06NacTH NPpUMEHEHUA BO3MOXXHO BO3HUKHOBEHUE KPATKOBPEMEHHbIX NMUKOB AaBneHusa. 3To cneayet

YUMUTbIBaTb MPHU BbIDOPE M3MepHTENbHbLIX MPUMOOPOB M 0BOPyAOBAHUA.

oo

@

X = 3arnyweHo (B HOpManbHOM pexunme paboTbl)

B 3aBMCUMMOCTM OT MOHTaXKHOIO NONOXeHUA TpebyeTca npucoeaunHerue T unu T, (CM. Takxke "YKazaHUsA No MOHTaXy" Ha cTp. 32 u 33).
Tonbko pasmepsbl cornacHo SAE J518, meTpuueckas KpenexHas pe3bba oTnMuaeTca oT cTaHaapTa.
3eHKoBKa MOXeT ObITb rnybyke, uem NpPeaycMoTPEHO CTaHOAPTOM.

O = TpebyeTca npucoeanHeHne (NpU NoCTaBKe 3arnyLleHo)
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Pasmepbl, HOMMHanNbHbIX pa3mep 710

MpucoeanHeHue pabounx nuuui 11 — pnaHueBblie coeguHenunsa SAE A/B 1 S c3agu

Bosch Rexroth AG

29/34

Mepen yTBEPKAEHWEM COOCTBEHHOWM
KOHCTPYKLMK CnedyeT 3anpocuTb obAsatensHyto
K cOBNIoAEHHIO CXeMY MOHTaxa. Paamepbl B MM

N3o0bparkeHWe. HanpaBneHWe BpalleHusa BNpaBo (Ans UCMOMHEHWA "HanpaBreHue BpalleHWs BleBo"
npucoeanHeHre paboumnx NMHUK NoBepHyTO Ha 180°)
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Touku nogKnwUYeHun
HaumeHoBaHue |[lMopgknioueHue ana Cranpaprt Pasmep? MakcumanbHoe CoctoAaHued®
naBnenue [6ap]?
B (A) Pabouasa nuHua SAE J518% 2 groima 400
KpenexHas pesbba A/B DIN 13 M20 x 2,5; rnybuHa 30
S JIMHKUA BCcacblBaHUA SAE J5189 4 nronma 30 (0]
KpenexxHana pe3bba DIN 13 M16 x 2; rnybuHa 24
Ty [peraxHbi Tpybonposos, DIN 38527  M42 x 2; rnybuna 20 3 0%
Ts [peHaxHbIl Tpybonposog, DIN 38527 M42 x 2; rnybuHa 20 3 x5
U [MpoMbIBKa NOALWMWMNHKUKA DIN 38527 M18 x 1,5; rnybuHa 12 3 X
My, Mg M3mepeHHne pabouero gaBneHun DIN 38527 M14 x 1,5; rnybuHa 12 400 X
Ms M3mepeHue aaBnenua BcacbiBaHna DIN 38527 M14 x 1,5; rnybuna 12 30 X

1) [Jo bypTuka Bana

2) LeHTpupytowee otBepctre cornacHo DIN 332 (peabba cornacHo DIN 13)
3) [lnA MakcHmanbHbIX MOMEHTOB 3aTAXKKW cobntopganTe obLune ykasaHusA Ha cTpaHuue 34.
4) B 3aBUCMMOCTH OT 06nacTy NPUMMEHEHUA BO3MOXHO BO3HUKHOBEHWE KPATKOBPEMEHHbIX NMUKOB AaBNeHUA. ITo cneayet

YUMUTbIBATb NPU BbiOOpE U3MepUTENbHbIX NPUBOPOB 1 0O60pYyaOBaAHUA.

5) B 3aBMCMMOCTM OT MOHTAXXHOIO MONOXeHUA TpebyeTca npucoeanHeHre T Unu T, (CM. TakxKe "YKasaHUs No MOHTaxy" Ha cTp. 32 u 33).
6) TONbKO pasmepbl cornacHo SAE J518, meTpuueckas KpenexHas pe3bba oTnMuaeTca oT cTaHdapTa.

~

) 3EeHKOBKA MOXET ObITb rny6)Ke, yem npegyCMOoTpeHO CTaHAaPTOM.

8) O = TpebyeTca npucoennHeHne (NPU NocTaBKe 3arnyLleHo)

X = 3arnyweHo (B

HOPManbHOM pexume paboTbl)
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Pasmepbl, HOMUHanbHbIK pa3mep 1000

MpucoeanHeHue pabounx nuuui 11 — pnaHuesblie coeguHeHua SAE A/B u S c3agu

Mepen yTBEPXKOEHWEM CODCTBEHHOWM
KOHCTPYKLMK CneayeT 3anpocuTb obAsatensHyto
K cobnioaeHuto cxeMy MoHTaxa. Paamepbl B MM

N30bparkeHre. HanpaBneHWe BpalleHUa BNpaBo (Ans UCMONMHEHUA "HanpaBreHue BpalleHWUs BneBo"
npucoeauMHeHne pabounx NMHWIM NoBepHYTO Ha 180°)
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Touku nogKnuyeHun
HaumeHoBaHue | MopgknioueHue ana CraHpapt Paamep? MakcumanbHoe CocTtoAHue®
naBsnenue [6ap]?
B (A) Pabouan nuHusA SAE J518% 2 gronma 400
KpenexHas pesbba A/B DIN 13 M20 x 2,5; rnybuHa 30
S ITMHWA BCcacbiBaHUA SAE J518% 4 ponma 30 (0]
KpenexHas pesbba DIN 13 M16 x 2; rnybuHa 24
Ty [peHaxHbIi Tpybonposop DIN 38527  M42 x 2; rnybuHa 20 3 0%
T, [peraxHbii Tpybonposos, DIN 38527 M42 x 2; rnybuHa 20 3 X5
u MpombIBKa NOALWMNHUKA DIN 38527 M18 x 1,5; rnybura 12 3 X
Ma, Mg M3mepeHne pabouero gaBneHusn DIN 38527 M14 x 1,5; rnybuna 12 400 X
Ms M3mepeHue gaBnenmns BcacbiBaHua DIN 385270  M14 x 1,5; rnybura 12 30 X

1) [o byptuka Bana

A W

BaTb Npu Bbl60pe NM3MEPUTENDBHbIX I'IpVIGOpOB n o6opy,qoaava.

® N o O

)
)
)
)

X = 3arnyueHo (B HOpManbHOM pexunme paboTbl)

[nA MakcMmanbHbIX MOMEHTOB 3aTAXKHU cobnogante obuime yKasaHuA Ha cTpaHuue 34.

)

2) LUleHTpupytouiee otBepctue cornacHo DIN 332 (peabba cornacHo DIN 13)
)
) B 3aBMCMMOCTH OT 06NacTi NPUMEHEHUA BO3MOXHO BO3SHUKHOBEHME KPATKOBPEMEHHbIX MUKOB AaBNeHUA. ITO CNeayeT YuMThbl-

B 3aBMCUMOCTU OT MOHTAXXHOIO NONOXeHUA Tpebyetca npucoeaunHeHue T unu T, (CM. TakxKe "YKasaHUs No MOHTaxy" Ha cTp. 32 u 33).
Tonbko pasmepsbl cornacHo SAE J518, meTpuueckas KpenexHas pe3bba oTnMuaeTca OT cTaHdapTa.
3eHKOBKa MOXET ObITb FMy0XKe, UemM NpeayCMOTPEHO CTaHAaPTOM.
O = TpebyeTcA npucoeauHeHune (Npu NOCTaBKe 3arnyLeHo)
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YKazaHuA no MOHTaXy

06w Kre nonoXXeHun

Mpu BBOAE B 3KCMNyaTaLMio U BO BPeEMA Hee
aKcuanbHO-MOPLIHEBOM arperar IoNXeH ObiTb 3anonHeH
pabouen XMAKOCTbIO, a BO3AYX U3 HEero Ao/mKkeH bbiTb
yoaneH. Ha 31o Tak»Ke Hy»HO obpallatb BHUMaHWe Npu
ONUTENBHOM MPOCTOE, T. K. pabouan XUAKOCTb MOXeT
BbiTeUb M3 aKCUaNbHO-NOPLIHEBOro arperara yepes
ruapaBnuueckue Tpybonposobl.

3a NONHbIM 3anoNHEeHWEM U yaaneHnem Bo3ayxa
HeobxoaMmo 0cobo cneanTb NPU MOHTAXKHOM
NonoXeHuu "NpuBOAHLIM Banom Beepx",

NMOCKOMNbKY B JAHHOM Clyyae CyLlecTBYeT ONacHOCTb
paboTbl BCyxyto.

[peHa)kHyto XUOKOCTb B KOpryce HeobxoauMo cnuBaTtb
B OaKk uepes pacnonoXeHHbIM B KpalHeN BEPXHEN TOUKe
KaHan ans npucoenuHeHus baka (Tq, To).

MpHY KOMBUHUPOBAHUU HECKONBbKUX YCTPOWCTB
HeobXogMMO cnefuTb 3a TeM, UTOObI HE NMPEBBILANOCH
COOTBETCTBYIOLLEE AaBNeHWe B Kopnyce. Npu
nepenagax AaBNeHWUM B APEeHaXKHbIX KaHanax ycTponcTB
KOHCTPYKLMUIO 0bLLero ApeHaxHoro kaHana HeobxoaMmo
M3MEHWTb TaKUM 06pa3oM, UTobbl HU NPU KaKUX
00CTOATENBCTBAX HE MPEBbLILWANOCh MUHUMANBbHO
[OMNyCTUMOE [laBNeHne B KOPMyce BCeX NOAKMOUEHHbIX
YCTPOWCTB. ECNK 3TO HEBO3MOXHO, NPU HEOBXOAUMOCTH
cnenyeT NPONoXWTb OTAENbHbIe APEeHaXHble
TpybonpoBoAbl ANA coefnHeHUA ¢ BakoM.

Utobbl obecneunTb HU3KUM YPOBEHD LIyMa, BCE
coefuHuTeNbHble TPybonpoBOAbl AONXKHbI ObITb
rubkumun. Takxke cnepyet usberatb yCTaHOBKM
obopynoBaHuA Haa Dakom.

IIMHWKW BCcacbiBaHUA U ApeHa)kHble TpybonpoBoabl
OOMKHbI B NOOOM aKcnnyaTaMOHHOM COCTOAHMWM
BXOOMTb B OaK HUXE MUHMMANbHOIO YPOBHSA XXUOKOCTH.
[onycTumas BblcoTa BcacbiBaHuA hg onpenensetca
CYMMapHbIM NageHneM AaBneHus, 0gHaKo OHa

He [OoMKHa NpeBbllaTbh 3HaUeHUA hg yake. = 800 MMm.
[laBneHune BcacbiBaHUA B TOUKE MNOAKMNIOUEHUA S BO
BpemMA aKCnnyataumMuv U Npyv XONoAHOM MYCKe He AOMKHO
nagatb HUXXe MUHUManNbHOM OTMETKH, paBHoM 0,8 bap.

Bosch Rexroth AG 31/34

MoHTa)>XHOe NonoXXeHue

Cwm. cnegytowme npumMepbl ¢ 1 no 8.
[pyrve MOHTa)KHble MONOXEHUA BO3MOXHbI MO 3anpocy.

PekomeHaoBaHHOE MOHTaXXHOe nonoxexwue: 1 n 2.
YctaHoBKa nog 6akom (ctaHpapTHOe UCMONHEHUE)

YctaHoBKa nopg 6akom nogpasymeBaeT, uTo
aKcuanbHO-MOPLIHEBOW arperaT yCTaHOBNEH HUXe
MWUHWMaNbHOIO YPOBHA XXWAKOCTU BHe Baka.

1 2
SB
g 18 R
17 _E } htmin htmin _E 7]
Amin hmin hmin

htminﬂ:-_!-j] htminiil_-_i-j]

hmin Amin

MoHTaxHoe YpnaneHue
3anonHeHue
nono)xeHue BO3gyXxa
1 - Ty
2 - Ty
3 - Ty
4 R (U) T,
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YKasaHuA no MOHTaXy

YcraHoBKa Hag 6akom

YcTaHoOBKa Hag 6akoMm noapasymMeBaerT, uTo
aKcuanbHO-MOPLUIHEBOM arperar yCTaHOB/EH Bblille
MWHUManNbHOIO YPOBHSA XXMUAKOCTH baka.

PekomeHaaLMA ANA MOHTaXXHOFO MONOXeHUA 8
(npuBOAHOM Ban BBEpXY): 0OpaTHbIM KnanaH

B ApeHaXXHOM TpybonpoBoae (OaBneHWe oTKPbITUSA

0,5 bap) MOXeT NPeaoTBPaTUTh CNUB pabouen XUAKOCTU
13 Koprnyca MoTopa.

5 6
Ly
S‘K o
hs max \
hs max P
[ 4hemin | hemin -1:--—2
SB 7hmin hrmin | SB

hs max
i j_i i Pt min ht mini
SB 7hmin hminl -~ 5B
MoHTaxHoe YnaneHue
nonoxeHue BO3Ayxa SLLELLLLLD
5 Ly Ty (L1)
6 Ly Ty (Ly)
7 Ly Ty (L1)
8 R (V) Ty (Ly)
L1 3anonHeHue / ynaneHve Bo3gyxa
R KaHan yaaneHuna Bo3ayxa
U MpoMbIBKa NoAWMNHWKA / KaHan yaaneHus
BO34yxa
S BcacbiBatowana nuHua
T1, T2 [dpeHaxHblX KaHan
h¢min  MUHUManNbHO Heobxoanmas rnyouHa
norpyxeHus (200 mm)
humin MWHUManbHO HeobxoanMoe paccToaHue

00 AHa baka (100 mm)

SB CtabunusaunoHHasa neperopoaka
(neperopogka-BonHopes)

hS max

QAmin

A2FO Cepusa 6 | R-RS 91401/06.2012

MakcrMMarnbHO JonycTUMas BbicoTa
BcacbiBaHusA (800 mm)

Mpu BbibOpE pacnonoxeHusa baka cnegute

3a TeM, UToObI ObITO obecneyeHo gJocTaTouHoOE
paccTofHWe Mexay NMMHUEeN BcacbiBaHWUA

W OpPEHaXKHbIM KaHanom. 3T0 No3BOMUT
npeaoTBpaTUTb NPAMOE BCacbiBaHWe HarpeTomn
KUOKOCTU 0OpaTHO B NMMHUIO BCACbIBaHUA.
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Obwme ykazaHus

— Hacoc A2FO npegHasHaueH Ansa akcnnyatauuu B cucteme
C OTKPbITbIM KOHTYPOM.

— lNpoekTMpoBaHne, MOHTaX U BBOL,
AKCMaNbHO-NOPLWHEBOro arperara B akcnnyartayuto
npegnonarakvoT npuBneyeHue 06y'~|eHHbIX cneunanncrtos.

— Mepen NnpUMeHeHWeM aKCUanbHO-MOPLLIHEBOrO
arperara nofHOCTbO U BHUMaTENbHO NpouuTanTe
COOTBETCTBYIOLLYIO MHCTPYKLMIO MO 3KCMNNyaTaumu.
Mpr HEOBXOAMMOCTU MOXKHO 3aKa3aTb €e B KOMMaHWK1
Bosch Rexroth.

— Bo BpemA 3KcnnyataumMu akcuanbHO-NMoPLIHEBOrO
arperara M HEKOTOPOE BPeMA Nocfie ero 0OCTaHOBKMU
CYyLLIECTBYET ONACHOCTb OXora. HeobxogmMmo cobnogaTb
mMepbl 6esonacHocTH (HanprMMep, HaleBaTb 3aLUTHYHO
opexay).

- B 3aBMCMMOCTU OT 3KCMNyaTaLMOHHOIO COCTOAHMA
aKcMuanbHO-NOpPLLHEBOro arperara (pabouee naBneHue,
TeMneparypa XWAKOCTH) BO3MOXHbI CABMIM rpadnuecKomn
XapaKTepPUCTUKHK.

— Pabouwne npucoeanHeHun

- MpucoeauHeHUA 1 KpenexHana pe3bba paccunTaHbl
Ha yKasaHHOe MaKcHMalnbHOe AaBneHue.
Mpon3BOAUTEND MALUUHbI UMK YCTAHOBKW OMXKEH
obecrneunTb COOTBETCTBUE COEAUHUTENbHbIX 3NIEMEHTOB
W TpybonpoBOAOB NPeayCMOTPEHHbIM YCNIOBUAM
npuMeHeHus (naBneHue, obbeMHbIM pacxos, pabouasn
KUOKOCTb, TEeMMNepaTypa) C yueTom Heobxoaumbix
pakTopoB 6e30nacHOCTH.

- Pabouune 1 TexHonornueckue npucoeguHeHUA
npegycMoTpeHbl TONbKO ANA NOAKNKYEHUA
rmapaBnnUyeckKmnx NUHWUA.
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Heobxoaumo cobntofartb BCe NpuBeAEHHbIE AaHHble
W yKasaHuA.

— Wspenve He OoNyLEHO K NPUMEHEHWIO B KauecTse

KOMMOHEHTa B pamMKax KoHLUenunu 6esonacHocTH obLien
MallKnHbl cornacHo 1SO13849.

- B cocraBe FVI,D,paBI'IMLIECKOVI CUCTEMbI NpeaycMOoTpeH

NpPeaoXpaHUTENbHbBIN KnanaH.

— Heobxoanmo cobnioparth crieayolMe MOMEHTbI 3aTAXKH.

- Apmarypa:
No MOMEHTaM 3aTAKKU NPUMEHAEMON apMaTypbl
cobnoganTe ykasaH1MA Npou3BoOaUTENA.

KpenexHble BUHTbI:

ONA KPenexHblX BUHTOB C METPUUECKon pe3bbon
ISO cornacHo DIN 13 vnu peabbo# cornacHo

ASME B1.1 pekomeHayeTcA NPOU3BOAUTb NPOBEPKY
MOMEHTA 3aTAXKKK B KaXXAOM OTAENbHOM CryJyae

B COOTBETCTBMU co cTaHaapTom VDI 2230.

Pe3abboBoe OTBEpPCTUE aKCUaNIbHO-MOPLLHEBOTO
arperara:

MaKCHMMarbHO LOMYCTUMbIE MOMEHTbI

3aTAXKKN Mg max — 3TO MaKCUMasbHble 3HauYeHuA

anA pe3bboBbIX OTBEPCTUM, U UX NpPEBbILLIEHWE
HedonycTMMO. 3HaueHWA CM. B criedylollen Tabnuue.

PesbboBble 3arnyLiKu:

[ONA NOCTaBNAEMbIX B KOMMNEKTE C aKCHUanbHO-
NMOPLUHEBLIM arperatoM MeTannnyecknx pes3bboBbix
3arnywek AencTeuTeNbHbl HE0OX0AMMblE MOMEHTbI
3aTAXKKU pe3bboBbIX 3arnywek My. 3HaueHus

CM. B crneaytoulen tabnuue.

Touku NOAKNIOUEHHA MakcumanbHo Heobxoaumbin Pasmep nopa kniou
AONYCTUMbIA MOMEHT MOMEHT 3aTAXKHU BHYTPEHHero
Crangapt Pasmep pe3b6pi | 3ATAXKM ANA pe3bb6oBbIX |AnA pe3bboBbIX LWeCcTUrpaHHUKa
otrBepcTUi Mg max sarnywek My? pe3b60BbIX 3arnyLliek
DIN 3852 M8 x 1 10 Hem 7 Hem 3 MM
M10 x 1 30 Hem 15 Hem? 5 MM
M12 x 1,5 50 Hem 25 Hem?2 6 MM
M14 x 1,5 80 Hem 35 Hem 6 MM
M16 x 1,5 100 Hem 50 Hem 8 MM
M18 x 1,5 140 Hem 60 Hem 8 MM
M22 x 1,5 210 Hem 80 Hem 10 mm
M33 x 2 540 Hem 225 Hem 17 mm
M42 x 2 720 Hem 360 Hem 22 MM

1) MOMEHTbI 3aTAXKKW AENCTBUTENbHbI ANA COCTOAHUA npu nocTtaBKke "6e3 cMaskM", a TakXkKe ANA COCTOAHMA

"'cnerka cmasaHHoro macrnom" npu cbopke.

2) B "cnerka cmasaHHoMm mMacnom" coctofHuMK My ymeHblwaetca ana M10 x 1 o 10 Hem v ana M12 x 1.5 go 17 Hem.

Bosch Rexroth AG

Mobile Applications
GlockeraustraBe 4

89275 Elchingen, lfepmanua
Ten. +49 7308 82-0

®dakc +49 7308 7274
info.borm@boschrexroth.de
www.boschrexroth.com/axialkolbenpumpen

An den Kelterwiesen 14
72160 Horb, lepmanus
Ten. +49 7451 92-0
®dakc +49 7451 8221

© Bce npaBa npvHaanexart komnaHuu Bosch Rexroth AG, B Tom uucne
B CNydyae nofauu 3asBOK Ha NpeaocTaBNeHMe NpaBoOBOM OXpaHbl. Bce
npaBa PacnopsXeHWs, B UAaCTHOCTM NPABO Ha KOMWPOBaHWe U nepeaauy,
npuHagnexar komnaHum Bosch Rexroth AG.

MpuBeaeHHble AaHHble CNY)XaT UCKTIOUUTENBHO ANA ONWCAHUA U3AENUA.
OHM He NO3BONAT AenaTb BbiBoAbl 06 onpeaeneHHbIX CBOMCTBAaX

MNU NPUrOAHOCTH U3AENUA ANA ONpPefeNneHHOW Lenu NpUMEHEHUA.
MpuBeAeHHble AaHHble He OCBOOOXAAIOT NONb30BaTENsA OT NPOBeAeHUsA
COBCTBEHHbIX 3KCNEPTU3 U NPOBEPOK. CneayeT yunTbiBaTh, UTO HALLK
M30enus NoaBep)KeHbl eCTECTBEHHOMY MPOLECCY U3HOCA U CTAPEHUA.

CoxpaHAETCA NPaBO Ha BHECEHUE U3MEHEHUN.
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The data specified above serve to describe the
product. Should information be provided on use,
these are only examples of applications and
suggestions. Information from the catalog are not
assured properties. The information given does
not release the user from the obligation of own
judgment and verification. Our products are subject
to a natural wear and aging process.

© This document, as well as the data, specifications
and other information set forth in it, are the exclusive
property of Bosch Rexroth AG.

It may not be reproduced or given to third parties
without its consent.

The cover shows an example application. The
product delivered may differ from the image on the
cover.

The original instruction manual was created in the
German language.
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About this manual

1 About this manual

1.1 Validity of the documentation

This documentation is valid for the following product:

« Axial piston fixed pump A4FO Series 1 and 3

This documentation is intended for machine/system manufacturers, fitters and

service technicians.

This documentation contains important information on the safe and appropriate
installation, transport, commissioning, operation, maintenance, removal and
simple troubleshooting of the axial piston unit.

» Read this documentation completely and in particular chapter 2 "Safety
instructions” and chapter 3 "General instructions on damage to equipment
and the product”, before working with the axial piston unit.

1.2 Required and supplementary documentation

» Only commission the axial piston unit if the documentation marked with the
book symbol is available to you and you have understood and observed it.

Table 1: Required and supplementary documentation

Title Document number | Document type
[RA Order confirmation - Order confirmation
Contains the order-related technical data of your axial piston fixed pump A4FO.
[L[]] | Installation drawing Please request the Installation drawing
Contains the outer dimensions, all connections and the hydraulic circuit diagram installation drawing
for your axial piston fixed pump A4FO. via your contact
person at Bosch
Rexroth.
ﬂ!_!ﬂ Axial piston fixed pump A4FO RE 91455 Data sheet
Contains the permissible technical data.
[LLJ] | Mineral-oil based hydraulic fluid and related hydrocarbons RE 90220 Data sheet
Describes the requirements on a mineral-oil based hydraulic fluid and related
hydrocarbons for the operation with Rexroth hydraulic components, and assists
you in selecting a hydraulic fluid for your hydraulic system.
[LL]] | Environmentally acceptable hydraulic fluids RE 90221 Data sheet
Describes the requirements on an environmentally acceptable hydraulic fluid
for operation with Rexroth hydraulic components and assists you in selecting
a hydraulic fluid for your hydraulic system.
|RA| Axial piston units for operation with HF hydraulic fluids RE 90223 Data sheet
Contains additional information on the use of Rexroth axial piston units with
HF hydraulic fluids.
Information of the use of hydrostatic drives at low temperatures RE 90300-03-B Manual
Contains additional information on the use of Rexroth axial piston units at low
temperatures.
Storage and preservation of axial piston units RE 90312 Data sheet
Contains additional information on storage and preservation.
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1.3 Display of information

Standardized safety instructions, symbols, terms and abbreviations are used so
that you can use this documentation to work quickly and safely with your axial
piston unit. To give you a better understanding they are explained in the sections
below.

1.3.1 Safety instructions

Safety instructions are contained in this documentation in chapter 2.6 "Product-
specific safety instructions” and chapter 3 "General instructions on damage to
equipment and the product” as well as before a sequence or instruction whenever
there is a risk of injury to persons or damage to equipment. The described danger
prevention measures must be observed.

Safety instructions are set out as follows:

A SIGNAL WORD

Type and source of danger
Consequences with noncompliance
» Measure for danger prevention
> <List>

« Safety sign: draws attention to the danger
+ Signal word: identifies the degree of the danger
» Type and source of danger: identifies the type and source of the danger

» Consequences: describes what occurs if the safety instructions are not
complied with

» Precautions: states how the danger can be avoided

Table 2: Danger classes in accordance with ANSI Z535.6-2006

Safety sign, signal word Meaning
Identifies a dangerous situation that will result in death
A DANG E R or serious injuries if it is not avoided.
Identifies a dangerous situation that may result in death
A WARN I NG or serious injuries if it is not avoided.
A Identifies a dangerous situation that may result in minor
CA UTION to moderate injuries if it is not avoided.
NOTE Damage to equipment: the product or the environment
may be damaged.
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The following symbols mark notes that are not safety-relevant but which increase
the understanding of the documentation.

Table 3: Meaning of the symbols

Symbol
(]

1

Meaning

If this information is disregarded, the product can not be used
and/or operated to the optimum extent.

Single, independent step

.y

U

Numbered instruction:
The numbers specify that the steps are completed one after
the other.

1.3.3 Designations

This documentation uses the following designations:

Table 4: Designations

Designation
A4FO

Meaning
Axial piston fixed pump, open circuit

Screw plug

Metal screw, pressure-resistant

Protective plug

Made out of plastic, not pressure-resistant, only for transportation

As umbrella term for "Axial piston fixed pump A4FQ*, the designation "axial piston
unit* will be used in the following.

1.3.4 Abbreviations
This documentation uses the following abbreviations:

Table 5: Abbreviations

Abbreviation
DIN

Meaning
Deutsche Industrie Norm (German Institute for Standardization)

ISO

International Organization for Standardization

RE

Rexroth document in the English language

VDI 2230

Directive for the systematic calculation of high duty bolted
joints and joints with one cylindrical bolt from the VDI
(Verein Deutscher Ingenieure — Association of German Engineers)
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2 Safety instructions

2.1 About this chapter

The axial piston unit has been manufactured according to the generally accepted
rules of current technology. There is, however, still a danger of personal injury

or damage to equipment if this chapter and the safety instructions in this
documentation are not complied with.

» Read this documentation completely and thoroughly before working with the
axial piston unit.

» Keep this documentation in a location where it is accessible to all users at
all times.

» Always include the required documentation when you pass the axial piston
unit on to third parties.

2.2 Intended use

Axial piston units are hydraulic components, meaning that in their application
they are classified neither as complete nor as incomplete machines in the sense
of the EU machine directive 2006/42/EC. A component is exclusively intended to
form an incomplete or a complete machine together with other components. The
component may only be commissioned after it has been installed in the machine/
system for which it is intended and the safety of the entire system has been
established in accordance with the machine directive.

The product is intended for the following use:

The axial piston unit is only approved as a pump for hydrostatic drives in open
circuit.

» Observe the technical data, application and operating conditions and
performance limits as specified in data sheet RE 91455 and in the order
confirmation. Information about approved hydraulic fluids can be found
in data sheet RE 91455.

The axial piston unit is only intended for professional use and not for private use.

Intended use includes having completely read and understood this documentation,
especially chapter 2 "Safety instructions*.

2.3 Improper use

Any use other than that described as intended use shall be considered as
improper and is therefore impermissible.

Bosch Rexroth AG shall accept no liability whatsoever for damage resulting from

improper use. The user shall bear all risks arising from improper use.

Similarly, the following foreseeable faulty usages are also considered to be not

as intended:

+ Using outside the operating parameters approved in the data sheet (unless
customer-specific approval has been granted)

» Use for non-approved fluids, e.g. water or polyurethane components

» Modification of factory settings by non-authorized persons

» Use of add/on parts (e.g. mountable filter, control unit, valves) that are not
specified Rexroth components

 Using the axial piston unit under water at a depth of more than 10 meters
without necessary additional measures, e.g. pressure equalization
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» Using the axial piston unit when the exterior pressure is greater than the interior
pressure (case pressure)

» Using the axial piston unit in explosive environments unless the component or
machine/system has been certified as compliant with the ATEX directive 94/9/EC

* Using the axial piston unit in an aggressive atmosphere
» Using the axial piston unit in aircraft or space craft

2.4 Personnel qualifications

The activities described in this documentation require basic mechanical, electrical
and hydraulic knowledge, as well as knowledge of the associated technical terms.
For transporting and handling the product, additional knowledge is necessary
with regard to working with a lifting device and the corresponding attachment
equipment. In order to ensure safe use, these activities may therefore only be
carried out by appropriate qualified personnel or an instructed person under the
direction and supervision of qualified personnel.

Qualified personnel are those who can recognize possible hazards and institute
the appropriate safety measures due to their professional training, knowledge,
and experience, as well as their understanding of the relevant regulations
pertaining to the work to be done. Qualified personnel must observe the rules
relevant to the subject area and have the necessary hydraulic knowledge.

Hydraulic knowledge means, for instance:

« reading and fully understanding hydraulic plans,

« fully understanding in particular the interrelationships regarding safety devices,
and

* having knowledge on the function and assembly of hydraulic components.

P Bosch Rexroth offers training support for special fields. You can find an
l overview of the training contents on the Internet at: http://www.boschrexroth.de/
didactic.

2.5 General safety instructions

» Observe the applicable accident prevention and environmental protection
regulations.

» Observe the safety regulations and provisions of the country in which the
product is used/operated.

» Use Rexroth products only when they are in good technical order and condition.

» Observe all notes on the product.

» Persons who install, operate, remove or maintain Rexroth products must not
consume any alcohol, drugs or pharmaceuticals that may affect their ability to
respond.

» Only use Rexroth original accessories and spare parts to ensure there is no risk
to persons from unsuitable spare parts.

» Conform to the technical data and ambient conditions specified in the product
documentation.

« If unsuitable products are installed or used in applications that are of relevance
to safety, unexpected operating conditions may occur in the application which
could result in injury to persons or property damage. For this reason, only use
the product in a safety-relevant application if this use is expressly specified
and permitted in the product documentation, for example in ex-protection
applications or in safety-related parts of a control system (functional safety).
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Safety instructions

* You may only commission the product if it has been determined that the end
product (e.g. machinery or a system) into which the Rexroth products are
installed complies with the country-specific provisions, safety regulations and
standards of the application.

» A separate pressure relief valve is to be provided in the hydraulic system.

2.6 Product-specific safety instructions

The following safety instructions apply for chapters 6 to 14.

AWARNING

Danger from suspended loads!
Danger to life or risk of injury, damage to equipment!

Improper transportation may cause the axial piston unit to fall down lead to
injuries e.g. crushing or broken bones or damage to the product.

> Make certain that the forklift truck or lifting device has adequate lifting
capacity.

» Never stand under or put you hands under suspended loads.
Ensure your position is stable during transportation.

» Use your personal protective equipment (e.g. safety glasses, safety gloves,
suitable working clothes, safety shoes).

Use suitable lifting devices for transportation.
» Observe the prescribed position of the lifting strap.

> Observe the national laws and regulations on work and health protection
and transportation.

Pressurized machine/system!

Danger to life or risk of injury, serious injuries when working on machines/
systems not shutdown! Damage to equipment!

» Protect the complete system against being energized.

» Make sure that the machine/system is depressurized. Please follow the
machine/system manufacturer’s instructions.

» Do not disconnect any line connections, connections and components when
the machine/system is pressurized.

» Switch off all power-transmitting components and connections (electric,
pneumatic, hydraulic) in accordance with the manufacturer’s instruction and
secure them against being switched back on.

Escaping oil mist!

Danger of explosion, danger of fire, allergic reactions, environmental pollution!
» Depressurize the machine/system and repair the leak.

» Only perform welding work then the machine/system is depressurized.

> Keep open flames and ignition sources away from the axial piston unit.
>

If axial piston units are to be situated in the vicinity of ignition sources or
powerful thermal radiators, a shield must be erected to ensure that any
escaped hydraulic fluid can not ignite, and to protect hose lines from
premature aging.

Electrical voltage!
Risk of injury due to electric shock or damage to equipment!

> Always set up the relevant part of the machine/system so that it is free of
electrical voltage before you install the product or when connecting and
disconnecting plugs. Protect the machine/system against being energized.
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ACAUTION

High noise development in operation!
Danger of hearing damage, deafness!

The noise emission of axial piston units depends on speed, operating pressure
and installation conditions. The sound pressure level may rise above 70 dBA
during normal application conditions.

» Always wear hearing protection when in the vicinity of the operating axial
piston unit.

Hot surfaces on the axial piston unit!

Risk of burns!

» Allow the axial piston unit to cool down sufficiently before touching it.
» Wear heat-resistant protective clothing, e.g. gloves.

Improper routing of cables and lines!
Tripping hazard and damage to equipment!

> Lay cables and lines so that they can not be damaged and nobody can trip
over them.

Contact with hydraulic fluid!

Hazard to health/health impairment e.g. eye injuries, skin damage, toxication
during inhalation!

» Avoid contact with hydraulic fluids.

»  When working with hydraulic fluids, strictly observe the safety instructions
provided by the lubricant manufacturer.

» Use your personal protective equipment (e.g. safety glasses, safety gloves,
suitable working clothes, safety shoes).

» If hydraulic fluid should, nevertheless, come into contact with your eyes or
bloodstream or is swallowed, consult a doctor immediately.

Escaping hydraulic fluid due to machine/system leakage!
Risk of burns and risk of injury due to escaping oil jet!

» Depressurize the machine/system and repair the leak.

» Never attempt to block or seal the leak or oil jet with a cloth.

2.7 Personal protective equipment

The personal protective equipment is the responsibility of the user of the axial
piston unit. Observe the safety regulations and provisions of your country.

All components of the personal protective equipment must be intact.
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General instructions on damage to equipment and the product

3

General instructions on damage
to equipment and the product

The following notes apply for chapters 6 to 14.

NOTE

vV VvV vV vV v vV VY

>

>

>

Danger from improper handling!
Product can be damaged!

Do not expose the product to an impermissible mechanical load.
Never use the product as a handle or step.

Do not place/lay any objects on the product.

Do not strike the drive shaft of the axial piston unit.

Do not set/place the axial piston unit on the drive shaft.

Do not strike sensitive fittings (e.g. sensors or valves).

Do not strike sealing surfaces (e.g. service line ports).

Leave the protective covers on the axial piston unit until shortly before
the lines are connected.

Damage to equipment due to improper lubrication!
Product can be damaged or destroyed!

Never operate the axial piston unit with insufficient hydraulic fluid. Make sure
in particular that the rotary group has sufficient lubrication.

When commissioning a machine/system, make sure that the case interior
and the service lines of the axial piston unit are filled with hydraulic fluid and
remain filled during operation. Air intrusions in the forward drive shaft bearing
are to be prevented, especially with the installation position "drive shaft
upwards®”.

Check the hydraulic fluid level in the case interior regularly; if necessary,
recommission. With above-reservoir installation, the case interior may
drain via the reservoir line after longer standstill periods (air enters via the
shaft seal) or via the service line (gap leakage). The bearings are thus
insufficiently lubricated at switch on.

Make certain that the suction line is always filled with hydraulic fluid during
commissioning and operation.

Mixing of hydraulic fluids!
Product can be damaged!

Before installation, remove all fluids from the axial piston unit to prevent
mixing with the hydraulic fluid used in the machine/system.

Any mixing of hydraulic fluids of different manufacturers or different types
of the same manufacturer is not permissible in general.
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General instructions on damage to equipment and the product

NOTE

Contamination of the hydraulic fluid!

The cleanliness of the hydraulic fluid has a considerable impact on the
cleanliness and service life of the hydraulic system. Premature wear and
malfunctions!

» Make sure that the working environment at the installation site is fully free
of dust and foreign substances in order to prevent contaminants, such as
welding beads or metal cuttings, from getting into the hydraulic lines and
causing product wear or malfunctions. The axial piston unit must be installed
in a clean condition.

» Use only clean connections, hydraulic lines and attachments (e.g. measuring
equipment).

No contaminants may enter the connections when they are plugged.

Before commissioning, make certain that all hydraulic connections are
tight and that all of the connection seals and plugs are installed correctly to
ensure that they are leakproof and fluids and contaminants are prevented
from penetrating the product.

» Use a suitable filter system to filter hydraulic fluids during filling to minimize
solid impurities and water in the hydraulic system.

Improper cleaning!
Product can be damaged!

» Plug all openings with the appropriate protective equipment in order to
prevent detergents from entering the hydraulic system.

» Never use solvents or aggressive detergents. Use only water and, if
necessary, a mild detergent to clean the axial piston unit.

» Do not point the power washer at sensitive components, e.g. shaft seal,
electrical connections and components.

> Use lint-free cloths for cleaning.

Environmental pollution due to incorrect disposal!

Careless disposal of the axial piston unit, the hydraulic fluid and the packaging
material could lead to pollution of the environment!

» Dispose of the axial piston unit, hydraulic fluid and packaging in accordance
with the national regulations in your country.

» Dispose of the hydraulic fluid in accordance with the applicable safety data
sheet for the hydraulic fluid.

Escaping or spilling hydraulic fluid!
Environmental pollution and contamination of the ground water!

» When filling and draining the hydraulic fluid, always place a drip tray under
the axial piston unit.

» Use an oil binding agent if hydraulic fluid is spilt.

> Observe the information in the safety data sheet for the hydraulic fluid and
the specifications provided by the system manufacturer.

« The warranty only applies to the delivered configuration.

» The entitlement under warranty is rendered void if the product is incorrectly
installed, commissioned or operated, as well as in the case of improper use
and/or handling.
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Delivery contents

4 Delivery contents

Fig. 1: Axial piston unit

Included in the delivery contents are:

+ Axial piston unit as per order confirmation

The following parts are also installed on delivery:

* Protective covers made of plastic (1) (metal protective covers are used
for painted axial piston units)

* Protective plug/threaded plug (2)

+ On version with through drive, metallic protective cover and fixing screws
(not illustrated)
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Product description

5 Product description

5.1 Performance description

The axial piston fixed pump generates a hydraulic fluid flow. It is designed for
mobile and stationary applications.

Refer to data sheet RE 91455 and the order confirmation for the technical data,
operating conditions and operating limits of the axial piston unit.

5.2 Product description

The A4FO is a fixed pump with axial piston rotary group in swashplate design
for hydrostatic drives in open circuits. Flow is proportional to drive speed and
displacement. For axial piston units with swashplate design, the pistons are
arranged axially with respect to the drive shaft.

Open circuit  In an open circuit, the hydraulic fluid flows from the reservoir to the hydraulic
pump from where it is fed via a directional valve to the consumer, e.g. hydraulic
motor. From the consumer, the hydraulic fluid flows back to the reservoir via
the directional valve.

5.2.1 Assembly of the axial piston unit

5
6
Fig. 2: Assembly of the A4FO
Drive shaft Port plate 9 Slipper pad
Retaining plate Control plate 10 Swashplate

1 5
2 6
3 Piston 7 Suction side
4 8

High-pressure side Cylinder
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5.2.2 Functional description

Torque and rotational speed are applied to the drive shaft (1) by an engine. The
drive shaft is connected by splines to the cylinder (8) to set this in motion. With
every revolution, the pistons execute one stroke in the cylinder bores. The pistons
hold the slipper pads (9) onto the glide surface of the swashplate with the retaining
plate (2) and guide them along. The swashplate setting during a rotation causes
each piston to move over the bottom and top dead centers and back to its initial
position. Here, hydraulic fluid is fed in and drained out through the two control
slots in the control plate (6) according to the stroke displacement. On the suction
side (7) hydraulic fluid flows into the piston chamber as the piston recedes. At the
same time, on the high-pressure side (4) the fluid is pushed out of the cylinder
chamber into the hydraulic system by the pistons.

5.3 Product identification

The axial piston unit can be identified from the name plate. The following example
shows an A6VM name plate: A4FO

4. (0 Rexroth ©o)

13 DE - 89275 Elchingen
\ CNR: X1234567890Y
~Typ: A4FO250/30R-PZB25KB2

12— MNR: ROOXXXXXXX__SC: X 2
11— s\ %023425678 @/\ 3
LED! 2011w24 - B

10 /—n XXXX mint P XXX KW. Rotatlonrh xxxél:

MESS
9/\0 CTTTTLTTIRL T

Made ir| Germany

-
o

7
8
Fig. 3: A4VSO name plate A4FO
1 Manufacturer 8 Barcode
2 Sample category (optional) 9 Speed
3 Internal plant designation 10 Production date
4 Specified area for test stamp 11 Serial number
5 Direction of rotation (viewed on 12 Material number of the axial
drive shaft) — here: clockwise piston unit

6 Ground (optional) 13 Ordering code

7 Power 14 Customer material number
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Transport and storage

6 Transport and storage

» Make sure you conform to the required ambient conditions during
transportation and storage, see chapter 6.2 "Storing the axial piston unit".

P You can find unpacking notes in chapter 7.1 "Unpacking*.

6.1 Transporting the axial piston unit

The transportation options below exist depending on the weight and duration of
the transport:

» Transporting by hand
» Transporting with lifting device (ring screw or lifting strap)

Dimensions and weights Table 6: Dimensions and weights

Size 16 22 28 40 71 125 250 500
Ground kg | 135 13.5 13.5 16.5 34 61 120 220
Width mm | The dimensions vary with the unit type. The values applicable

for your axial piston unit can be found in the installation drawing

Height mm .
(request if necessary).

Depth mm

The weight specifications may vary depending on the unit type.

6.1.1 Transporting by hand

Axial piston units with a weight of up to 15 kg can be transported manually
for a short time if necessary.

CAUTION! Danger from heavy loads!

There is a danger of health damage when carrying axial piston units.

» Use suitable lifting, placement and relocation equipment.

» Use your personal protective equipment (e.g. safety glasses, safety gloves,
suitable working clothes, safety shoes).

» Do not transport the axial piston unit at sensitive attachment parts
(e.g. sensors or valves).

» Carefully place the axial piston unit on the seating to prevent it from being
damaged.

6.1.2 Transporting with lifting device
For transporting, the axial piston unit can be connected to a lifting device via a
ring screw or a lifting strap.
Transport with ring screw  The axial piston unit can be transported suspended from a ring screw screwed
into the drive shaft as long as only outward (pulling) axial forces are applied.
» For all female threads, use a threaded plug from the same system of units and
of the correct size.

» To do this, screw a ring screw completely into the thread on the drive shaft.
The thread sizes is stated in the installation drawing.

» Make sure that the ring screw can bear the total weight of the axial piston unit
plus 20%.

You can hoist the axial piston unit as shown in Fig. 4 with the ring screw screwed
into the drive shaft.
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Fig. 4: Fixing the ring screw

WARNING! Danger from suspended loads!

During transport with a lifting device, the axial piston unit can fall out of the lifting
strap and cause injuries.

>
>
>

Use the widest possible lifting strap.
Make sure that the axial piston unit is securely fixated with the lifting strap.

Only guide the axial piston unit by hand for fine positioning and to avoid
oscillations.

Never stand under or put you hands under suspended loads.

Place the lifting strap around the axial piston unit in such a way that it passes
over neither the attachment parts (e.g. valves) nor such that the axial piston
unit is hung from attachment parts (see Fig. 5).

Fig. 5: Transport with lifting strap
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Requirement

After delivery

Transport and storage

6.2 Storing the axial piston unit

» The storage areas must be free from corrosive materials and gases.

» To prevent damage to the seals, ozone-forming equipment (e.g. mercury-vapor
lamps, high voltage equipment, electric motors, sources of electrical sparks or
electrical discharges) must not be operated in storage areas.

» The storage areas must be dry.

« ldeal storage temperature: +5 °C to +20 °C.

* Minimum storage temperature: -50 °C.

* Maximum storage temperature: +60 °C.

» Avoid high light irradiation (e.g. bright windows or direct fluorescent lighting).
» Do not stack axial piston units and store them shock-proof.

» Do not store the axial piston unit on sensitive attachment parts, e.g. speed
Sensors.

» For other storage conditions, see table 7.

» Check the axial piston unit monthly to ensure proper storage.
The axial piston units are provided ex-works with corrosion protection packaging

(corrosion protection film).

The following table lists the maximum permissible storage times for an originally
packed axial piston unit as per data sheet RE 90312.

Table 7: Storage time with factory corrosion protection

. Standard Long-term
Storage conditions X . ; .
corrosion protection corrosion protection
Closed, dry room, uniform Maximum 12 months Maximum 24 months

temperature between +5 °C
and +20 °C. Undamaged
and closed corrosion
protection film.

The entitlement under warranty is rendered void if the requirements and
storage conditions are not adhered to or after expiration of the maximum
storage time (see table 7).

Procedure after expiration of the maximum storage time:

1. Check the entire axial piston unit for damage and corrosion prior to
installation.

2. Check the axial piston unit for proper function and leaks during a test run.
3. If the storage time exceeds 24 months, the shaft seal ring must be replaced.

After expiry of the maximum storage time, we recommend that you have the
axial piston unit inspected by your responsible Bosch Rexroth Service partner.

In the event of questions regarding repair and spare parts, contact your
responsible Bosch Rexroth Service partner or the service department of the
manufacture’s plant for the axial piston unit, see chapter ”10.5 Spare parts”
for further information.
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If a dismounted axial piston unit is to be stored, it must be preserved against
corrosion for the duration of the storage.

The following instructions only refer to axial piston units which are operated
with a mineral-oil based hydraulic fluid. Other hydraulic fluids require
preservation methods that are specifically designed for them. In such a case,
consult with Bosch Rexroth Service, see chapter 10.5 "Spare parts” for
address.

Bosch Rexroth recommends the following procedure:

1.
2.
3.

Clean the axial piston unit, see chapter 10.1 "Cleaning and care”.
Empty the axial piston unit.

For storage time up to 12 months: Moisten the inside of the axial piston unit
with mineral oil and fill with approx. 100 ml mineral oil.

For storage time up to 24 months: Fill the axial piston unit with corrosion
protection medium VCI 329 (20 ml).

Fill via the reservoir port R(L), T1 or T, see chapter 7.4 "Installing the axial
piston unit*, Fig. 15to 17.

Seal all ports airproof.

Moisten the unpainted surfaces of the axial piston unit with mineral oil or a
suitable, easily removed corrosion protection agent, e.g. acid-free grease.

Package the axial piston unit airproof together with desiccant in corrosion
protection film.

Store the axial piston unit so that it is protected against jolts, see "Requirement”
in this chapter.
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7

Installation

Installation

Prior to installation, the following documents must be available:

7

Installation drawing for axial piston unit (can be obtained from your responsible
contact person at Bosch Rexroth)

Hydraulic circuit diagram for the axial piston unit (in the installation drawing)
Hydraulic circuit diagram for the machine/system (available from the machine/
system manufacturer)

Order confirmation (contains the order-related technical data for your axial
piston unit)

Data sheet of the axial piston unit (contains the permissible values of
technical data)

.1 Unpacking

The axial piston unit is delivered in a corrosion protection film made of
polyethylene material (PE).

CAUTION! Danger from parts falling out!

If the packaging is not opened correctly, parts may fall out and damage the parts
or even cause injuries!

>
>

7

Place the packaging on a flat and solid surface.
Only open the packaging from the top.

Remove the packaging from the axial piston unit.

Check the axial piston unit for transport damage and completeness,
see chapter 4 "Delivery contents®”.

Dispose of the packaging according to the environmental regulations of
your country.

.2 Installation conditions

The installation location and position of the axial piston unit essentially determine
the procedures during installation and commissioning (such as when filling and air
bleeding the axial piston unit).

>

Fix the axial piston unit so that the expected forces and torques can be
transferred without any danger. The machine/system manufacturer is
responsible for dimensioning the fasteners.

Observe the permissible radial forces on the drive shaft when transferring
output drive with radial loading (belt drives). If necessary, the belt pulley must
be separately mounted.

Make certain that the axial piston unit is air bled and filled with hydraulic fluid
during commissioning and operation. This is also to be observed following
relatively long standstill periods as the axial piston unit may empty via the
hydraulic lines.

The case drain fluid in the case interior must be directed to the reservoir via
the highest reservoir port. Use the line size which is appropriate for the port.

Avoid using a check valve in the reservoir line.

Exception: above-reservoir installation, shaft upward.

A check valve in the reservoir line (cracking pressure 0.5 bar) can prevent
draining via the reservoir line. Note the correct flow direction.

To achieve favorable noise values, decouple all connecting lines from all
vibration-capable components (e.g. reservoir) using elastic elements.
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> Make sure that the suction, reservoir and return lines lead into the reservoir
below the minimum fluid level in all operating conditions. This will prevent air
from being drawn in and foam from being formed.

082 02

Fig. 6: Suction pressure

1 Absolute pressure gauge
2 Standard pressure gauge

Make sure that a minimum suction pressure of 0.8 bar absolute is present at port
”"S" during operation for all installation positions and installation locations of the
axial piston pump; see Fig. 6. See data sheet for pressure values.

The suction conditions improve with below- and inside-reservoir installation.

» Make sure that the working environment at the installation site is fully free of
dust and foreign substances. The axial piston unit must be installed in a clean
condition. Dirt contamination in the hydraulic fluid can seriously impair the
function and service life of the axial piston unit.

» Use lint-free cloths for cleaning.

» Use suitable mild detergents to remove lubricants and other difficult-to-remove
contamination. Cleaning agents must not enter the hydraulic system.
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7.3 Installation position

The following installation positions are permissible. The shown piping layout
illustrates the basic layout.

For sizes 16 to 40, the case drain chamber is internally connected to the

[
l suction chamber. A reservoir line from the case to the reservoir is not required.
A reservoir line is required for size 71 to 500.
7.3.1 Below-reservoir installation for size 16 to 40 (standard)
Below-reservoir installation is when the axial piston unit is installed outside of the
reservoir below the minimum fluid level.
P Recommendation: Fill suction line

ht min

hmin

Fig. 7: Below-reservoir installation for size 16 to 40 with installation position 1

T4, To Highest reservoir port (case drain) himin  Minimum necessary immersion
depth (200 mm)

S Suction port hmin Minimum required distance

SB Baffle (baffle plate) to reservoir base (100 mm)

Table 8: Below-reservoir installation for size 16 to 40
Installation position Air bleed Filling

1 (drive shaft, horizontal) Above the highest S
reservoir port
T1 or Tg
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Installation

7.3.2 Below-reservoir installation for size 71 to 500 (standard)

Below-reservoir installation is when the axial piston unit is installed outside of the
reservoir below the minimum fluid level.

7ht min l_ ) r ht min

hmin hmin

) U port not present on size 71. Installation position 3 therefore not permissible.
Fig. 8: Below-reservoir installation for size 71 to 500 with installation position 2—-3

R (L) Fluid filling himin  Minimum necessary immersion
depth (200 mm)

T Fluid drain Rmin Minimum required distance
to reservoir base (100 mm)

S Suction port Amin When designing the reservoir,
provide for sufficient clearance

U Flow port

between the suction line and the
SB Baffle (baffle plate) reservoir line. This will prevent
the heated, return flow from
being drawn directly back into
the suction line.

Table 9: Below-reservoir installation for size 71 to 500
Installation position Air bleed Filling
2 (drive shaft, horizontal) R (L) S + R(L)
3 (drive shaft vertically upward) R(L), U S + R(L)
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7.3.3 Inside-reservoir installation for size 16 to 40

Inside-reservoir installation is when the axial piston unit is installed in the reservoir
below the minimum fluid level. The axial piston unit is completely below the
hydraulic fluid.

If the minimum fluid level is equal to or below the upper edge of the pump, see
chapter ”7.3.5 Above-reservoir installation for size 16 to 40

NOTE

Danger due to contaminants in reservoir!
Product can be damaged!

» Remove all plastic parts (e.g. protective caps, covers) before you install the
axial piston unit in the reservoir. Make certain that no pieces of these parts
remain in the reservoir.

P We recommend fitting a suction pipe to the suction port S. In such cases, the
l other ports must be plugged. The axial piston unit case must be filled before
fitting the piping and filling the reservoir with hydraulic fluid.
4
V|
L =
EE - hl min
2
|
hmin
y

Fig. 9: Inside-reservoir installation for size 16 to 40 with installation position 4

T4, To Highest reservoir port (case drain) hymin  Minimum necessary immersion
depth (200 mm)

S Suction port hmin Minimum required distance
SB Baffle (baffle plate) to reservoir base (100 mm)

Table 10: Inside-reservoir installation for size 16 to 40

Installation position Air bleed Filling

4 (drive shaft, horizontal) Above the highest With piping:
reservoir port The axial piston unit must be
TiorT, filled before fitting the piping.

Without piping:

Automatically via all open ports,
by position below hydraulic
fluid level
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Installation

7.3.4 Inside-reservoir installation for size 71 to 500

Inside-reservoir installation is when the axial piston unit is installed in the reservoir
below the minimum fluid level. The axial piston unit is completely below the
hydraulic fluid.

If the minimum fluid level is equal to or below the upper edge of the pump, see
chapter ”7.3.6 Above-reservoir installation for size 71 to 500"

NOTE

Danger due to contaminants in reservoir!
Product can be damaged!

» Remove all plastic parts (e.g. protective caps, covers) before you install the
axial piston unit in the reservoir. Make certain that no pieces of these parts
remain in the reservoir.

P We recommend fitting a suction pipe to the suction port S and to fit a pipe
1 to the highest port R(L) or T. In this case, the other ports must be plugged,
except the bearing flushing U with the installation position “drive shaft

upward®. The axial piston unit case must be filled before fitting the piping
and filling the reservoir with hydraulic fluid.

° 6

------------- Y Y A

e B_ SB! B ~

]
u @} J \%&\i X .
i QBZ; E 't min
{E & | E '

T S mini h hm'n

\ R

) U port not present on size 71. Installation position 6 therefore not permissible.
Fig. 10: Inside-reservoir installation for size 71 to 500 with installation position 5-6

R (L) Fluid filling Rmin Minimum required distance
to reservoir base (100 mm)

T Fluid drain Amin When designing the reservoir,

s Suction port ensure adequate distance

P between the suction line and the

U Flow port case drain line. This prevents
the heated, return flow from

SB Baffle (baffle plate) being drawn directly back into

htmin  Minimum necessary immersion the suction line.

depth (200 mm)

Table 11: Inside-reservoir installation for size 71 to 500

Installation position Air bleed Filling
5 (drive shaft, horizontal) via the highest With piping:
open port R(L) The axial piston unit must
be filled before fitting the
piping.

Without piping:
Automatically via all open
ports, by position below
hydraulic fluid level
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Installation position Air bleed Filling

6 (drive shaft vertically Via the highest open port With piping:

upward) R(L) and the bearing The axial piston unit must
flushing U be filled before fitting the
piping.

Without piping:
Automatically via all open
ports, by position below
hydraulic fluid level

7.3.5 Above-reservoir installation for size 16 to 40

Above-reservoir installation is when the axial piston unit is installed above the
minimum fluid level of the reservoir.

P Observe the maximum permissible suction height hg max = 800 mm.
l The permissible suction height hg is derived from the total pressure loss.
7
S
hs max
SB
|
: - ]—‘ ht min
Rmin

Fig. 11: Above-reservoir installation for size 16 to 40 with installation position 7

T4, To Highest reservoir port (case drain) hymin  Minimum necessary immersion
depth (200 mm)

S Suction port hmin Minimum required distance
to reservoir base (100 mm)

SB Baffle (baffle plate) hsmax Maximum permissible suction
height (800 mm)

Table 12: Above-reservoir installation for size 16 to 40
Installation position Air bleed Filling
7 (drive shaft, horizontal) - Ty
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7.3.6 Above-reservoir installation for size 71 to 500

Above-reservoir installation is when the axial piston unit is installed above the
minimum fluid level of the reservoir.

For vertical installation (shaft end upward), Rexroth recommends the use of
a bearing flushing at port U in order to ensure lubrication of the front bearing
and of the shaft seal ring.

Observe the maximum permissible suction height hg max = 800 mm.
The permissible suction height hg is derived from the total pressure loss.

9
hs max hs max
4'71
J ht min
hmin

) U port not present on size 71. Installation position 9 therefore not permissible.
Fig. 12: Above-reservoir installation for size 71 to 500 with installation position 8-9

R(L)

T
S
U
SB

ht min

Filling / air bleeding
Fluid filling

Fluid drain

Suction port

Flushing port for bearing flushing
Baffle (baffle plate)

Minimum necessary immersion
depth (200 mm)

hmin

hS max

@min

Minimum required distance
to reservoir base (100 mm)

Maximum permissible suction
height (800 mm)

When designing the reservoir,
ensure adequate distance
between the suction line and the
case drain line. This prevents
the heated, return flow from
being drawn directly back into
the suction line.

Table 13: Above-reservoir installation for size 71 to 500

Installation position Air bleed Filling
8 (drive shaft, horizontal) F (R(L)) F (R(L))
9 (drive shaft vertically upward) F (U) F (R(L))
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7.4 Installing the axial piston unit

7.4.1 Preparation

1. Compare the material number and designation (ordering code) with the details
in the order confirmation.

P If the material number for the axial piston unit does not correspond to the one
l in the order confirmation, contact Bosch Rexroth Service for clarification, see
chapter "10.5 Spare parts” for address.

2. Before installation, completely empty the axial piston unit to prevent mixing
with the hydraulic fluid used in the machine/system.

Fig. 13: Direction of rotation

L Counter-clockwise

R Clockwise

3. Check the direction of rotation of the axial piston unit (on the name plate) and
make sure that this corresponds to the direction of rotation of the engine.

P The direction of rotation as specified on the name plate, see chapter 5.3
l “Identification of the product®, is the direction of rotation of the axial piston unit
as viewed to the drive shaft. For information on the direction of rotation of the

engine, please refer to the engine manufacturer’s operating instructions.

7.4.2 Dimensions

The installation drawing contains the dimensions for all connections and ports
on the axial piston unit. Also observe the manuals provided by the manufacturers
of the other hydraulic components when selecting the required tools.

7.4.3 General instructions

Please keep in mind the following general notes for installation of the axial piston
unit:

» Note that you can expect certain installation positions to affect the control
device. Because of gravity, dead weight and case pressure, minor characteristic
displacements and actuating time changes may occur.

 After a short operating time, toothed belts lose a major portion of their
pre-tension and thus cause speed variations and torsional vibrations.

Torsional vibrations may cause leakages on the shaft seal or increased rotary
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angle accelerations of the rotary group of the axial piston unit. Particularly at
risk are diesel drives with a small number of cylinders and low flywheel mass.

+ V-belt drives without automatic clamper are also critical with regard to speed
variations and torsional vibrations. These can also lead to leakages on the shaft
seal ring.

An automatic clamper can lessen the speed variations and vibrations and thus

avoid consequential damage.

— When using toothed belts or v-belts to transfer the input or output drive,
always use an automatic tensioning device.

+ On the input or output drive of an axial piston unit, a cardan shaft may cause
vibrations and impermissible rotary angle accelerations. Depending on the
frequency and temperature, they may result in leakage on the shaft seal and
damage to the rotary group.

* When multiple units are combined, make sure that the case pressure of
each unit is not exceeded. If there are pressure differences at the reservoir
ports of the units, the complete reservoir line must be changed so that the
lowest permissible case pressure of all connected units is not exceeded in
any situation. If this is not possible, separate reservoir lines must be laid as
required.

How to install the axial piston unit depends on the connecting elements to the drive
side. The following descriptions explain the installation of the axial piston unit:

+ with a coupling
+ on a gearbox

7.4.4 Installation with coupling
The method for installing the axial piston unit with a coupling is described below:

NOTE! Danger from improper handling!
Product can be damaged!

» Do not install the coupling hub onto the drive shaft of the axial piston unit by
striking it.

1. Install the specified coupling half onto the drive shaft of the axial piston unit
according to the instructions of the coupling manufacturer.

The drive shaft of the axial piston unit is equipped with a threaded bore.
Use this threaded bore to pull the coupling element onto the drive shaft.
The size of the threaded bore can be seen in the installation drawing.

2. Remove dirt and contaminants from the installation location.

3. Clamp the coupling hub onto the drive shaft or ensure permanent lubrication
of the drive shaft. This prevents the formation of frictional corrosion and the
associated wear.

4. Transport the axial piston unit to the installation location.

5. Install the coupling on the drive shaft of the machine/system in accordance
with the specifications provided by the coupling manufacturer.

The axial piston unit may not be bolted down until the coupling has been
correctly installed.

6. Fix the axial piston unit at the installation location.
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For attachment via gear wheel or
helically-toothed shaft

Installation

7. Align the drive shaft of the axial piston unit and the drive shaft of the machine
or system so that there is no angular deviation.

8. Make certain that no impermissible axial and radial forces act on the drive
shaft.

9. For bell housing installation, check the coupling axial play through the bell
window according to the manufacturer’s instructions.

10. Details on the required tools and tightening torques for the fixing screws are
available from the machine/system manufacturer.

11. When using flexible couplings, check that the output drive is free of resonance
after completing the installation.

7.4.5 Installation on a gearbox

The installation layout for the axial piston unit on a gearbox is described below.
After installing on a gearbox, the axial piston unit is covered and is difficult to
access:

» Therefore, before installing, make sure that the centering diameter centers the
axial piston unit (observe tolerances) and that no impermissible axial or radial
forces act on the drive shaft of the axial piston unit (installation length).

» Protect the drive shaft against frictional corrosion by providing permanent
lubrication.

» Fix the axial piston unit at the installation location.

No gearing forces higher than the permissible axial and radial forces are to act
on the shaft, if necessary the gear wheel must be supported separately at the
gearbox output.

7.4.6 Installation with cardan shaft
To connect the axial piston unit to the engine via a cardan shaft:

1. Position the axial piston unit close to the specified installation location. It
should allow enough space for the cardan shaft to fit through on both sides.

2. Position the cardan shaft on the output shaft of the engine.

3. Push the axial piston unit to the cardan shaft and join the cardan shaft to the
drive shaft of the axial piston unit.

4. Bring the axial piston unit to the installation position and secure. Details on the
required tools and breakaway torques for the fixing screws can be obtained
from the system manufacturer if required.
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7.4.7 Completing installation

1. Remove any mounted transport screws.

CAUTIONI! Operation with protective plug!

Operating the axial piston unit with protective plugs may result in injuries or
damage to the axial piston unit.

» Before commissioning, remove all protective plugs and replace them with
suitable, pressure-proof, metal threaded plugs.

2. Remove the transport protection.
The axial piston unit is delivered with protective covers (1) and protective
plug (2). They are not pressure-resistant, therefore they have to be removed
prior to connection. Use a suitable tool for this to prevent damage to the
sealing and functional surfaces. If sealing or functional surfaces are damaged,
contact your responsible Bosch Rexroth Service partner or the service
department of the manufacture’s plant for the axial piston unit.

Fig. 14: Removing transport protection

1 Protective covers made of plastic 2 Protective plug/threaded plug
(metallic protective covers are
used for painted axial piston units)

Ports intended for connecting lines are covered by protective plugs or threaded
plugs, which serve as transport protection. All ports required for functional
operation must be connected (see table 14 "Ports A4FO Series 1 and 3%). If
this requirement is disregarded, malfunction or damage may result. If a port

is not connected, it must be plugged with a threaded plug because protective
plugs are not pressure-resistant.

3. For versions with through drive, install the auxiliary pump according to the
pump manufacturer’s instructions.
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1

Notes on routing the lines

Installation

7.4.8 Hydraulically connecting the axial piston unit

NOTE

Insufficient suction pressure!

Generally, a minimum permissible suction pressure at port "S* is specified for
axial piston pumps in all installation positions. If the pressure at port "S* drops
below the specified values, damage may occur which may lead to the axial
piston pump being damaged beyond repair!
» Make certain that the necessary suction pressure is not undercut. This is
influenced by:
— the piping (e.g. suction cross-section, pipe diameter, length of suction line)
— the position of the reservoir
— the viscosity of the hydraulic fluid
— if fitted, a filter cartridge or check valve in the suction line (regularly check

the level of soiling of the filter cartridge)

The machine/system manufacturer is responsible for dimensioning the lines.
The axial piston unit must be connected to the rest of the hydraulic system

in accordance with the hydraulic circuit diagram of the machine/system
manufacturer.

The ports and fixing threads are designed for the maximum pressure specified
in the data sheet. The machine/system manufacturer must ensure that the
connecting elements and lines correspond to the specified application conditions
(pressure, flow, hydraulic fluid, temperature) with the necessary safety factors.

Connect only hydraulic lines that are appropriate for the axial piston unit port
(pressure level, size, system of units).

Observe the following notes when routing the suction, pressure and reservoir
lines.

» Lines and hoses must be installed without pre-charge pressure, so that no
further mechanical forces are applied during operation that will reduce the
service life of the axial piston unit and, if applicable, the entire machine/system.

» Use suitable seals as sealing material.

» Suction line (pipe or hose)

— The suction line should be as short and straight as possible.

— Measure the line cross section of the suction line so that the pressure at
the suction port does not drop below the minimum permissible pressure.
Make sure that the maximum suction pressure is not exceeded (e.g. when
pre-filling).

— Make sure the connections and connecting elements are air-tight.

— The hose must be pressure-resistant, also for external air pressure.

» Pressure line
— For the pressure lines, use only pipes, hoses and connecting elements

rated for the operating pressure range specified in data sheet RE 91455
(see table 14).

» Reservoir line

— Always route the reservoir lines so that the case is constantly filled with
hydraulic fluid and to ensure that no air gets through the shaft seal even
during extended standstill periods.

— The case internal pressure must not exceed the limit values listed for the
axial piston unit in the data sheet under any operating conditions.

— The reservoir line joint in the reservoir must always be below the minimum
fluid level under all conditions (see chapter ”7.3 Installation position®).
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The axial piston units are used in application areas with metric as well as with the
Anglo-American (inch) system of units.

Both the system of units as well as the size of threaded hole and threaded plug
(e.g. locking screw) must match.

Due to the limited options for visually detecting differences, there is a risk of
mix-ups.

WARNING! Leaking or popped-out threaded plugs!

If a threaded plug which is of a different measurement system and size with
respect to the female thread is pressurized, the threaded plug may loosen itself
or even be ejected from the hole in a projectile-like manner. This can result in
serious injury and damage to equipment. Hydraulic fluid can be discharged from
this leakage point.

» Use the drawings (installation drawing/data sheet) to determine the required
threaded plug for each fitting.

» Make certain that there are no mix-ups when installing fittings, fixing screws
and threaded plugs.

» For all female threads, use a threaded plug from the same system of units and
of the correct size.

Fig. 15: Port overview A4FO size 16 to 40

Fig. 16: Port overview A4FO size 250



RE 91455-01-B/06.2011 | A4FO Series 1 and 3

Bosch Rexroth AG

35/52

Installation

Fig. 17: Port overview A4FO size 500

Table 14: Ports A4FO Series 1 and 3

Designation | Port for Standard Maximum pressure [bar]" State
NG 16 to 40 NG 71 to 500
(A-B) Service line SAE J5182 450 400 O
(high pressure series) DIN 13
Fixing thread B (A)
S Suction line (standard series) SAE J5182 2 30 O
Fixing thread S DIN 13
B Service line SAE J5182 - 400 X
(high pressure series) DIN 13
Fixing thread B4
R (L) Fluid filling DIN 38523 - 4
T Fluid drain DIN 38523 - 4
T, T2 Reservoir line (case drain fluid) DIN 3852°) 2 - o4
X3 Measuring pressure B (A) DIN 38523 450 - X
Mg Measuring, pressure B DIN 38523 - 400 X
Ms Measuring pressure S DIN 38523) - 30 X
U Flushing port for bearing flushing DIN 38523 - 4 X

1) Short term pressure spikes may occur depending on the application. Keep this in mind when selecting measuring equipment and fittings.

2) Metric fixing thread, deviating from standard.

)
)

3) The countersink may be deeper that specified in the standard.
)

4) Depending on installation position, R(L), T or T, must be connected, (see chapter "7.3 Installation position®)

O = Must be connected (plugged on delivery)

X = Plugged (in normal operation)

Tightening torques

The following tightening torques apply:

» Threaded hole of the axial piston unit:
The maximum permissible tightening torques Mg max are maximum values of the
threaded holes and must not be exceeded. For values, see the following table.

Fittings:

Observe the manufacturer’s instructions regarding the tightening torques of the

fittings used.
Fixing screws:

For fixing screws with metric ISO thread according to DIN 13 or with thread
according to ASME B1.1, we recommend checking the tightening torque in

individual cases as per VDI 2230.
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Threaded plugs:

For the metallic threaded plugs supplied with the axial piston unit, the required
tightening torques of threaded plugs My apply. For values, see the following
table.

Table 15: Tightening torques of the female threads and threaded plugs

Ports AP [T Required tightening torque WAF hexagon socket for
tightening torque of the
Standard Thread size threaded holes Mg may of the threaded plugs My the threaded plugs
DIN 3852 M14 x1.5 80 Nm 35 Nm 6 mm
M18 x 1.5 140 Nm 60 Nm 8 mm
M27 x 1.5 330 Nm 135 Nm 12 mm
M33 x 2 540 Nm 225 Nm 17 mm
M42 x 2 720 Nm 360 Nm 22 mm
M48 x 2 900 Nm 400 Nm 24 mm
Procedure To connect the axial piston unit to the hydraulic system:

1.

Remove the threaded plugs at the ports at which the connections are to be
made according to the hydraulic circuit diagram.

Make certain that the sealing surfaces of the hydraulic ports and functional
surfaces are not damaged.

Use only clean hydraulic lines or flush them before installation. (Observe
chapter 7.5 "Perform flushing cycle” when you flush the entire system.)

Connect the lines in accordance with the installation drawing and the machine
or system circuit diagram. Check whether all ports are piped up or plugged
with threaded plugs. With inside-reservoir installation, the axial piston unit
case must be filled before fitting the piping and filling the reservoir with
hydraulic fluid.

Correctly tighten the union nuts for the fittings and flanges (observe tightening
torques!). Mark all correctly tightened fittings, e.g. with a permanent marker.

Check all pipes and hose lines and every combination of connecting pieces,
couplings or connecting points with hoses or pipes to ensure they are in
condition for safe working.

Relationship between direction of rotation and flow direction:
Clockwise rotation: StoB
Counter-clockwise rotation: S to A (size 16 to 40)

S to B (size 71 bis 500)

7.5 Performing flushing cycle

In order to remove foreign particles from the system, Bosch Rexroth recommends
a flushing cycle for the entire system. To avoid internal contamination, the axial
piston unit must not be included in the flushing cycle.

The flushing cycle must be performed with an additional flushing unit. Follow
the instructions of the flushing unit's manufacturer for the exact procedure
during the flushing cycle.
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8 Commissioning

AWARNING

Danger while working in the danger zone of a machine/system!
Danger to life, risk of injury or serious injuries!

» Pay attention to and rectify potential danger sources before operating the
axial piston unit.

Nobody may stand in the danger zone of the machine/system.

» The emergency stop button for the machine/system must be within the
operator’s reach.

» Always follow the instructions of the machine/system manufacturer during
commissioning.

ACAUTION

Commissioning of an incorrectly installed product!

Risk of injury and damage to equipment!

You can injure yourself on incorrectly installed products or damage the product.
» Make sure that all electrical and hydraulic ports are connected or plugged.
» Only commission a completely installed product.

8.1 First commissioning

P During all work for commissioning the axial piston unit, observe the general
l safety instructions and intended use in chapter 2 "Safety instructions*.

» Connect the gauge for the operating pressure, case pressure and suction
pressure to the specified measuring points on the axial piston unit or in the
hydraulic system, to check the technical data at first operation.

» During the commissioning process, monitor the temperature of the hydraulic
fluid in the reservoir to ensure that it lies within the permissible viscosity limits.

8.1.1 Filling the axial piston unit

Professional filling and air bleeding is necessary to prevent damage to the axial
piston unit and to maintain correct function.

P The axial piston unit should be filled with a filling unit (10 ym filter grade).
l The axial piston unit must not be operated while it is being filled by the
filling unit.

Use only a hydraulic fluid that conforms to the following requirements:

You can find details of the minimum requirements on hydraulic fluids in Bosch
Rexroth data sheets RE 90220, RE 90221 and RE 90223. You can find the title
of the data sheets in table 1 "Required and supplementary documentation®.

You can find details of permissible and optimal viscosity in data sheet RE 91455.

To ensure the functional reliability of the axial piston unit, cleanliness level
20/18/15 according to at least ISO 4406 is necessary for the hydraulic fluid. At
very high hydraulic fluid temperatures (+90 °C to maximum +115 °C), cleanliness
level 19/17/14 according to at least ISO 4406 is necessary. For permissible
temperatures, see data sheet RE 91455.
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1. Place a drip tray under the axial piston unit to collect any hydraulic fluid that
may escape.

NOTE! Contaminated hydraulic fluid!

The cleanliness levels of hydraulic fluids on delivery do not normally conform to
the requirements for our components.

» Use a suitable filter system to filter hydraulic fluids during filling to minimize
solid impurities and water in the hydraulic system.

2. Fill and air bleed the axial piston unit via the appropriate ports, see chapter
”7.3 Installation position“. The hydraulic lines of the system must also be filled.

NOTE! Damage to equipment due to improper lubrication!
Product can be damaged or destroyed!

» When using a shut-off valve in the suction and/or reservoir line, make sure
that the input of the axial piston unit can only be started when the shut-off
valves are open.

3. When using a shut-off valve in the suction and/or reservoir line, only operate
the axial piston unit when the shut-off valves are open.

4. Test the direction of rotation of the engine. To do this, rotate the engine briefly
at the lowest rotational speed (inching). Make sure that direction of rotation of
the axial piston unit matches the details on the name plate, see also chapter
”5.3 Product identification®, Fig. 3: Name plate.

5. Operate the axial piston pump at a lower speed (starter speed for internal
combustion engines or inching operation for electric motors) until the hydraulic
system is completely filled and bled. To inspect, drain the hydraulic fluid at
the reservoir port and wait until it drains without bubbles.

8.1.2 Testing the hydraulic fluid supply

The axial piston unit must always have a sufficient supply of hydraulic fluid.

For this reason, the supply of hydraulic fluid must be ensured at the start of the
commissioning process.

When you test the hydraulic fluid supply, constantly monitor the noise
development and check the hydraulic fluid level in the reservoir. If the axial piston
unit becomes louder (cavitation) or the case drain fluid is discharged with bubbles,
this is an indication that the axial piston unit is not being sufficiently supplied with
hydraulic fluid.

Notes on troubleshooting can be found in chapter 14 "Troubleshooting".
To test the hydraulic fluid supply:

1. Allow the engine to run at the lowest speed. The axial piston unit must be
operated without load. Pay attention to leakage and noise.

2. Check the axial piston unit’s reservoir line during the test. The case drain fluid
should not contain any bubbles.

3. Increase the load and check whether the operating pressure rises as
expected.

4. Carry out a leak test to ensure that the hydraulic system is sealed and can
withstand the maximum pressure.

5. Check the suction pressure at port "S* of the axial piston pump at nominal
speed. Refer to data sheet RE 91455 for the permissible value.

6. At maximum pressure, check the case drain pressure at port R (L), Ty or Ta.
Refer to data sheet RE 91455 for the permissible value.
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8.1.3 Performing functional test

AWARNING

Incorrectly connected axial piston unit!

Mixing up the ports will lead to malfunctions (e.g. lift instead of lower) and thus
to corresponding danger to persons and equipment!

» Before the functional test, check whether the piping specified in the hydraulic
circuit diagram has been installed.

Once you have tested the hydraulic fluid supply, you must perform a functional
test on the machine/system. The functional test should be performed according
to the instructions of the machine/system manufacturer.

The axial piston unit is checked for functional capability before delivery according
to the technical data. During commissioning, it must be ensured that the axial
piston unit was installed properly in the machine/system.

» After starting the engine, check in particular the specified pressures, e.g.
system pressure and case pressure.

» If necessary, disconnect the gauge and plug the ports with threaded plugs.

8.2 Running-in phase

NOTE

Damage to equipment by insufficient viscosity!

An increased hydraulic fluid temperature may reduce the viscosity values by too
much and damage the product!

» Monitor the operating temperature during the running-in phase, e.g. by
measuring the case drain temperature.

» Reduce the loading (pressure, rpm) of the axial piston unit if impermissible
operating temperatures and/or viscosities occur.

» Operating temperatures that are too high indicate faults that have to be
analyzed and cleared.

The bearings and sliding surfaces are subject to a running-in phase. The
increased friction at the start of the running-in phase results in increased heat
development which decreases with increasing operating hours. The volumetric
and mechanical-hydraulic efficiency increases as well through the conclusion of
the running-in phase of approx. 10 operating hours.

To ensure that contamination in the hydraulic system does not damage the axial
piston unit, Bosch Rexroth recommends the following procedure after the running-
in phase:

» After the running-in phase, have a hydraulic fluid specimen analyzed for the
required cleanliness level.

» Change the hydraulic fluid if the required cleanliness level is not reached. If
a laboratory test is not carried out after the running-in phase, Bosch Rexroth
recommends the hydraulic fluid be changed.
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8.3 Recommissioning after standstill

Depending on the installation conditions and ambient conditions, changes may
occur in the hydraulic system which make recommissioning necessary.
Among others, the following criteria may make recommissioning necessary:

+ Air and/or water in the hydraulic system
+ Old hydraulic fluid
+ Other contamination

» Before recommissioning, proceed as described in chapter 8.1 "First
commissioning*.

9 Operation

The product is a component which requires no settings or changes during
operation. For this reason, this chapter of the manual does not contain any
information on adjustment options. Use the product only within the performance
range provided in the technical data. The machine/system manufacturer is
responsible for the proper project planning of the hydraulic system and its control.
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10 Maintenance and repair

NOTE

Inspection and maintenance work carried out too late!
Damage to equipment!

» Carry out the specified inspection and maintenance work at the intervals
described in this manual.

10.1 Cleaning and care

NOTE

Damage to seals and electrical system by mechanical effects!

The water jet of a power washer may damage the seals and electrical system
of the axial piston unit!

» Do not point the power washer at sensitive components, e.g. shaft seal,
electrical connections and components.

For cleaning and care of the axial piston unit, observe the following:

» Check whether all seals and fittings on the connections are securely seated
to ensure that no moisture can penetrate into the axial piston unit during
cleaning.

» Use only water and, if necessary, a mild detergent to clean the axial piston
unit. Never use solvents or aggressive detergents.

» Remove coarse external dirt and keep sensitive and important components,
such as solenoids, valves, indicators and sensors, clean.
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10.2 Inspection

In order to enable long and reliable operation of the axial piston unit, Bosch
Rexroth recommends testing the hydraulic system and axial piston unit on a
regular basis, and documenting and archiving the following operating conditions:

Table 16: Inspection schedule

Task to be carried out Interval
Hydraulic Check level of hydraulic fluid in the reservoir. Daily
system Check the operating temperature at a Weekly

comparable load condition at the reservoir
port and in the reservoir.

Conduct analysis of hydraulic fluid: viscosity, Yearly or every 2000
aging and dirt contamination operating hours
(whichever occurs
first)

Axial piston unit | Check axial piston unit for leakage. Daily
Early detection of hydraulic fluid loss can help
to find errors on the machine/system and to
rectify them. For this reason, Bosch Rexroth
recommends that the axial piston unit and
system are always kept in a clean condition.

Check axial piston unit for unusual noise Daily
development.

Check fasteners for tight seating. All fasteners Monthly
have to be checked when the hydraulic system
is switched off, depressurized and cooled down.

10.3 Maintenance

The axial piston unit is low maintenance when used properly.

The service life of the axial piston unit is heavily dependent on the quality of the
hydraulic fluid. For this reason, we recommend changing the hydraulic fluid at
least once per year or every 2000 operating hours (which ever occurs first) or
having it analyzed by the hydraulic fluid manufacturer or a laboratory to determine
its suitability for further use.

The service life of the axial piston unit is limited by the service life of the bearings
fitted. The service life based on the load cycle can be requested from the
responsible Bosch Rexroth Service partner, see chapter 10.5 "Spare parts* for
address. Based on these details, a maintenance period is to be determined by
the system manufacturer for the replacement of the bearings and included in the
maintenance schedule of the hydraulic system.

10.4 Repair

Bosch Rexroth offers a comprehensive range of services for the repair of Rexroth
axial piston units.

Repairs on the axial piston unit may only be performed by service centers certified
by Bosch Rexroth.

» Use exclusively original spare parts from Rexroth to repair the Rexroth axial
piston units, otherwise the functional reliability of the axial piston unit can not
be assured and you lose your entitlement under warranty.

In the event of questions regarding repair, contact your responsible Bosch
Rexroth Service partner or the service department of the manufacture’s plant
for the axial piston unit, see chapter "10.5 Spare parts* for further information.
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10.5 Spare parts

ACAUTION

Use of unsuitable spare parts!

Spare parts that do not meet the technical requirements specified by Bosch
Rexroth may cause personal injury or property damage!

» Use exclusively original spare parts from Rexroth to repair the Rexroth axial

piston units, otherwise the functional reliability of the axial piston unit can not
be assured and you lose your entitlement under warranty.

The spare parts lists for axial piston units are order specific. When ordering spare
parts, quote the material and serial number of the axial piston unit as well as the
material numbers of the spare parts.

Address all questions regarding spare parts to your responsible Bosch Rexroth
Service partner or the service department of the manufacture’s plant for the axial
piston unit.

Details on the manufacture’s plant are available on the axial piston unit’s name
plate.

Bosch Rexroth AG
GlockeraustraBe 4

D-89275 Elchingen, Germany
Tel. +49-7308-82-0

Fax +49-711-811-513-9382
svm.support@boschrexroth.de

Bosch Rexroth AG

An den Kelterwiesen 14

72160 Horb a.N., Germany
Tel. +49 (0) 74 51-92-0

Fax +49 (0) 711-811-513-93 82
svm.support@boschrexroth.de

For the addresses of foreign subsidiaries, please refer to
www. boschr exr ot h. conf addr esses
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Removal and replacement

11.1 Required tools

Removal can be performed using standard tools. No special tools are necessary.

11.2 Preparing for removal

1.

Decommission the entire system as described in the instruction manual for
the machine or system.

— Relieve pressure in the hydraulic system according to the instructions of
the machine or system manufacturer.

— Make certain that the relevant system components are not under pressure
or voltage.

Protect the complete system against being energized.

11.3 Removing the axial piston unit

Proceed as follows to remove the axial piston unit:

1.
2.
3.

© N o O

Check whether the hydraulic system is depressurized.
Allow the axial piston unit to cool down until it can be removed without danger.

For below-reservoir installation, before removing the axial piston unit from the
complete system, seal the connection to the reservoir or drain the reservoir.

Place a drip tray under the axial piston unit to collect any hydraulic fluid that
may escape.

Loosen the lines and collect the escaping hydraulic fluid in the drip tray.
Remove the axial piston unit. Use a suitable lifting device.
Completely empty the axial piston unit.

Plug all openings.

11.4 Preparing the components for storage or

further use

» Proceed as described in chapter 6.2 Storing the axial piston unit".
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12 Disposal

Careless disposal of the axial piston unit, the hydraulic fluid and the packaging
material could lead to pollution of the environment.

Observe the following points when disposing of the axial piston unit:

1. Completely empty the axial piston unit.

2. Dispose of the axial piston unit and packaging material in accordance with the
national regulations in your country.

3. Dispose of the hydraulic fluid according to the national regulations of your
country. Also observe the applicable safety data sheet for the hydraulic fluid.

4. Remove the axial piston unit into its individual parts and properly recycle
these parts.

5. Separate according to, for instance:

— Cast parts

— Steel

— Aluminum

— Non-ferrous metal
— Electronic waste
— Plastic

— Seals

13 Extension and conversion

Do not modify the axial piston unit.

P The Bosch Rexroth warranty only applies for the delivered configuration.
l In case of conversion or extension, the entitlement under warranty will be
rendered void.
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14 Troubleshooting

The following table may assist you in troubleshooting. The table makes no claim
for completeness.

In practical use, problems which are not listed here may also occur.

14.1 How to proceed for troubleshooting

>

Always act systematically and targeted, even under pressure of time. Random
and imprudent removal and a readjustment of settings could result in the
inability to ascertain the original failure cause.

First obtain a general overview of how your product works in conjunction with
the entire system.

Try to determine whether the product worked properly in conjunction with the
entire system before the error occurred.

Try to determine any changes of the entire system in which the product is

integrated

— Were there any changes to the product’s application conditions or operating
range?

- Has maintenance work recently been carried out? Is there an inspection or
maintenance log?

— Were changes (e.g. conversions) or repairs made to the complete system
(machine/system, electrics, control) or on the product? If yes, which?

— Has the hydraulic fluid been changed?
— Was the product or machine operated as intended?
— How did the malfunction appear?

> Try to get a clear idea of the error cause. Directly ask the (machine) operator.

Document the work carried out.

If you cannot rectify the error, contact one of the contact addresses which can
be found under:
www. boschr exr ot h. conf addr esses.
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Table 17: Axial piston unit malfunction table
Fault Possible cause

Unusual noises Drive speed too high.
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Remedy

Machine/system manufacturer.

Wrong direction of rotation.

Ensure correct direction of rotation.

Insufficient suction conditions, e.g. air in the
suction line, insufficient diameter of the suction
line, viscosity of the hydraulic fluid too high,
suction height too high, suction pressure too
low, contaminants in the suction line.

Machine or system manufacturer (e.g. optimize
inlet conditions, use suitable hydraulic fluid).

Completely air bleed axial piston unit, fill suction
line with hydraulic fluid.

Remove contaminants from the suction line.

Improper fixing of the axial piston unit.

Check the fixing of the axial piston unit
according to the specifications of the machine/
system manufacturer. Observe tightening
torques.

Improper fixing of the attachment parts,
e.g. coupling and hydraulic lines.

Fix attachment parts according to the
information provided by the coupling or fitting
manufacturer.

Mechanical damage to the axial piston unit
(e.g. bearing damage).

Exchange axial piston unit,
contact Bosch Rexroth Service.

No or insufficient flow Faulty mechanical drive
(e.g. defective coupling).

Machine/system manufacturer.

Drive speed too low.

Machine/system manufacturer.

Insufficient suction conditions, e.g. air in the
suction line, insufficient diameter of the suction
line, viscosity of the hydraulic fluid too high,
suction height too high, suction pressure too
low, contaminants in the suction line.

Machine or system manufacturer (e.g. optimize
inlet conditions, use suitable hydraulic fluid).

Completely air bleed axial piston unit, fill suction
line with hydraulic fluid.

Remove contaminants from the suction line.

Hydraulic fluid not in optimum viscosity range.

Use suitable hydraulic fluid
(machine/system manufacturer).

Wear of axial piston unit.

Exchange axial piston unit,
contact Bosch Rexroth Service.

Mechanical damage to the axial piston unit.

Exchange axial piston unit,
contact Bosch Rexroth Service.

No or insufficient pressure Faulty mechanical drive
(e.g. defective coupling).

Machine/system manufacturer.

Drive power too low.

Machine/system manufacturer.

Insufficient suction conditions, e.g. air in the
suction line, insufficient diameter of the suction
line, viscosity of the hydraulic fluid too high,
suction height too high, suction pressure too
low, contaminants in the suction line.

Machine or system manufacturer (e.g. optimize
inlet conditions, use suitable hydraulic fluid).

Completely air bleed axial piston unit, fill suction
line with hydraulic fluid.

Remove contaminants from the suction line.

Hydraulic fluid not in optimum viscosity range.

Use suitable hydraulic fluid
(machine/system manufacturer).

Wear of axial piston unit.

Exchange axial piston unit,
contact Bosch Rexroth Service.

Mechanical damage to the axial piston unit
(e.g. bearing damage).

Exchange axial piston unit,
contact Bosch Rexroth Service.

Output unit defective (e.g. hydraulic motor
or cylinder).

Machine/system manufacturer.
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Table 17: Axial piston unit malfunction table

Fault

Pressure/flow fluctuations

Possible cause

Axial piston unit not or insufficiently air bled.

Remedy

Completely air bleed axial piston unit.

Insufficient suction conditions, e.g. air in the
suction line, insufficient diameter of the suction
line, viscosity of the hydraulic fluid too high,
suction height too high, suction pressure too
low, contaminants in the suction line.

Machine or system manufacturer (e.g. optimize
inlet conditions, use suitable hydraulic fluid).

Completely air bleed axial piston unit, fill suction
line with hydraulic fluid.

Remove contaminants from the suction line.

Excessive hydraulic fluid temperature
and case temperature

Excessive inlet temperature at the axial
piston unit.

Machine or system manufacturer:
inspect system, e.g malfunction of the cooler,
insufficient hydraulic fluid in the reservoir.

Malfunction of the pressure control valves
(e.g. high-pressure relief valve,
pressure cut-off, pressure controller).

Contact Bosch Rexroth Service.

Wear of axial piston unit.

Exchange axial piston unit,
contact Bosch Rexroth Service.

Instability/vibrations

Target value not stable.

Machine/system manufacturer.

Resonance in the reservoir line.

Machine/system manufacturer.

Malfunction of the control devices or
the controller.

Contact Bosch Rexroth Service.

15 Technical data

The permissible values of the technical data of your axial piston unit can be found

in data sheet RE 91455.

The data sheet can be found on the internet at
www. boschr exr ot h. cont axi al - pi st on- punps

The order-related technical data of your axial piston unit can be found in the order

confirmation.

16 Appendix

16.1 Address directory

For the addresses of foreign subsidiaries, please refer to
www. boschr exr ot h. conf addr esses
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The data specified above only serve to describe
the product. No statements concerning a certain
condition or suitability for a certain application can
be derived from our information. The information
given does not release the user from the obligation
of own judgment and verification. It must be
remembered that our products are subject to a
natural process of wear and aging.

© This document, as well as the data, specifica-
tions and other information set forth in it, are the
exclusive property of Bosch Rexroth AG.

It may not be reproduced or given to third parties
without its consent.

The cover shows an example application. The
product delivered may differ from the image on the
cover.

The original operating instructions were created in
the German language.
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1 About this manual

This manual contains important information on the safe and appropriate
installation, transport, commissioning, maintenance, removal and simple
troubleshooting of the axial piston fixed pump A17FO/A17FNO Series 10.

» Read this manual completely, especially chapter "2 General safety
instructions”, before working with the axial piston fixed pump A17FO/A17FNO.

1.1 Related documents
The axial piston fixed pump A17FO/A17FNO is a system component. Also
observe the manuals for the other system components.

Further information on the axial piston fixed pump A17FO/A17FNO, its installation
and operation can be found in the Rexroth documents listed in the following table.

Table 1: Related documents

Related documents

Order confirmation

Contents

Contains the technical data of the A17FO/A17FNO axial
piston fixed pump .

Installation drawing

Contains the outer dimensions, all connections and the
hydraulic circuit diagram for the A17FO/A17FNO axial piston
fixed pump . The installation drawings can be requested from
your responsible contact person at Rexroth.

Data sheet RE 91510

Contains the permissible technical data for the A17FNO axial
piston fixed pump Series 10.

Data sheet RE 91520

Contains the permissible technical data for the A17FO axial
piston fixed pump Series 10.

Data sheet RE 90220

Describes the requirements on a mineral-oil based hydraulic
fluid and related hydrocarbons for the operation with Rexroth
hydraulic components, and assists you in selecting a
hydraulic fluid for your system.

Data sheet RE 90221

Describes the requirements on an environmentally
acceptable hydraulic fluid for operation with Rexroth hydraulic
components and assists you in selecting a hydraulic fluid for
your system.

Data sheet RE 90312

Contains additional information about storing and preserving
axial piston units.

Also observe the generally applicable, legal or otherwise binding regulations of
the European and national legislation and the rules for the prevention of accidents
and for environmental protection applicable in your country.
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1.2 Abbreviations used

As umbrella term for "A17FO/A17FNO axial piston fixed pump", the designation
"axial piston unit" will be used in the following.
Table 2: Abbreviations

Abbreviation Meaning

A17FO/A17FNO Axial piston fixed pump, open circuit

DIN Deutsche Industrie Norm (German Institute for
Standardization)

ISO International Organization for Standardization

RE Rexroth document in the English language

VDI 2230 Directive for the systematic calculation of high duty bolted

joints and joints with one cylindrical bolt from the VDI
(Verein Deutscher Ingenieure - Association of German
Engineers)




6/48 Bosch Rexroth AG

General safety instructions

A17FO/A17FNO Series 10 | RE 91520-01-B/02.11

2 General safety instructions

The axial piston unit has been manufactured according to the generally accepted

rules of current technology. There is, however, still a danger of personal injury or

damage to equipment if the following general safety instructions and the warnings
before the steps contained in this manual are not complied with.

» Read this manual completely and thoroughly before starting work with the
axial piston unit.

» Keep this manual in a location where they are accessible to all users at all
times.

» Always include the instruction manual when you pass the axial piston unit on
to third parties.

2.1 Intended use

Axial piston units are hydraulic components, meaning that in their application they
are classified neither as complete nor as incomplete machines in the sense of the
EU machine directive 2006/42/EC. A component is exclusively intended to form
an incomplete or a complete machine together with other components.

The component may only be commissioned after it has been installed in the
machine/system for which it is intended.

The product is intended for the following use:

The axial piston unit is only approved as a pump for hydrostatic drives in open
circuit.

» Observe the technical data, application and operating conditions and
performance limits as specified in data sheet RE 91510 and RE 91520 and
in the order confirmation. Information about approved hydraulic fluids can be
found in data sheet RE 91510 and RE 91520.

The axial piston unit is only intended for professional use and not for private use.

Intended use includes having read and understood this documentation, especially
the chapter "2 General safety instructions”.

2.2 Improper use

Any use other than that described as intended use shall be considered as
improper and is therefore impermissible.

If unsuitable products are installed or used in applications that are of relevance to
safety, unexpected operating conditions may occur in the application which could
result in injury to persons or property damage. For this reason, products should
only be used in safety-relevant applications if this usage is expressly specified
and approved in the documents related to the product. For example, in ex-
protection areas or in safety-related parts of a control system (functional safety).

Bosch Rexroth AG shall accept no liability whatsoever for damage resulting from
improper use. The user shall bear all risks arising from improper use.
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Similarly, the following predictable faulty usages are also considered to be not as
intended:

» Using the axial piston unit in explosive environments unless the component or
system has been certified as compliant with the ATEX directive 94/9/EC

» Pumping non-approved fluids compliant with data sheet RE 92260, e.g. water
or polyurethane components.

» Modification of factory settings by non-authorized persons

» Use of add/on parts (e.g. mountable filter, control unit, valves) that are not
specified Rexroth components

» Using the axial piston unit under water at a depth of more than 10 meters
without necessary additional measures, e.g. pressure equalization

» Using the axial piston unit in aircraft or space craft

» Using the axial piston unit when the exterior pressure is greater than the interior
pressure (case pressure)

» Using the axial piston unit in an aggressive atmosphere

» Using outside the operating parameters approved in the data sheet (unless
special approval has been granted)

2.3 Personnel qualifications

Installation, commissioning and operation, removal, care and maintenance require
basic mechanical, hydraulic and electrical knowledge, as well as knowledge of the
appropriate technical terms. For transporting and handling the product, additional
knowledge is necessary with regard to working with a lifting device and the
corresponding attachment equipment. In order to ensure operating safety, these
activities may therefore only be carried out by qualified personnel or an instructed
person under the direction and supervision of qualified personnel.

Qualified personnel are those who can recognize possible hazards and institute
the appropriate safety measures due to their professional training, knowledge,
and experience, as well as their understanding of the relevant conditions
pertaining to the work to be done. Qualified personnel must observe the rules
relevant to the subject area.

2.4 Safety instructions in this manual

In this manual, there are safety instructions before the steps whenever there is a
danger of personal injury or damage to equipment. The measures described to
avoid these hazards must be observed.

Safety instructions are set out as follows:

SIGNAL WORD!

Type of danger!
Consequences
» Precautions

» Safety signs: (warning triangle): draw attention to danger
 Signal word: identifies the degree of the danger
» Type of danger: identifies the type or source of the danger

» Consequences: describes what occurs if the safety instructions are not
complied with

» Precautions: states how the danger can be avoided.
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The signal words have the following meaning:

Signal word Application
DANGER! Indicates an imminently hazardous situation which, if not
Ic avoided, will certainly result in death or serious injury.
WARNING! Indicates a potentially hazardous situation which, if not
Ic avoided, could result in death or serious injury.
CAUTION! Indicates a potentially hazardous situation which, if not
avoided, could result in minor or moderate injury or damage to
A equipment.
P If this information is disregarded, the operating procedure may
_l be impaired.

2.5 Adhere to the following instructions

Observe the regulations for accident prevention and environmental protection
for the country where the product is used and at the workplace.

Only use Rexroth axial piston units in good technical order and condition.

— Inspect the product for obvious defects.

Do not modify or convert the axial piston unit. You are only authorized to

exchange the pressure connection on the service line ports. For further

information, please refer to chapter "6.4.2 Direction of rotation and changing

direction”.

Use the product only within the performance range provided in the technical

data.

Persons who install, commission, operate, remove or maintain Rexroth

products must not consume any alcohol, drugs or pharmaceuticals that may

affect their ability to respond.

The warranty applies only to the delivered configuration.

The warranty is rendered void if the product is incorrectly installed,

commissioned or operated, and also if not used as intended and/or handled

improperly.

Do not expose the product to any mechanical loads under any circumstances.

Never use the product as a handle or step. Do not place/lay any objects on it.

The noise emission of axial piston units depends on speed, operating pressure

and installation conditions. The sound pressure level may rise above 70 dBA

during normal application conditions. This can cause hearing damage.

— Always wear hearing protection while working in the vicinity of the operating
axial piston unit.

The axial piston unit can heat up so much during operation that you can burn

yourself on it.

— Allow the axial piston unit to cool down sufficiently before touching it.

— Wear heat-resistant protective clothing, e.g. gloves.

Hydraulic fluid is easily flammable.

— Keep open flames and ignition sources away from the axial piston unit.
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During transport

During installation

During commissioning

During cleaning

During maintenance and repair

During disposal

General safety instructions

» Contact with hydraulic fluid may cause health damage.

— When working with hydraulic fluids, strictly observe the safety instructions
provided by the hydraulic fluids manufacturer.

* Make certain that the lifting device has adequate lifting capacity. The weight can
be found in chapter "5 Transport and storage".

 Before installation, make sure that all fluids have been removed from the axial
piston unit to prevent mixing with the hydraulic fluid used in the system.

» Always set up the relevant part of the system so that it is depressurized before
you install the product. Protect the system against being energized.

» Before commissioning, ensure that all of the hydraulic connections are
leakproof and that all seals are undamaged to prevent fluids and contaminants
from penetrating the product.

» During installation, provide for absolute cleanliness in order to prevent
contaminants, such as welding beads or metal cuttings, from getting into the
hydraulic lines and causing product wear or malfunctions.

» Ensure that all hydraulic connections and ports are connected or plugged. Only
commission a completely installed product.

 Plug all openings with the appropriate protective equipment in order to prevent
detergents from penetrating the system.

» Never use solvents or aggressive detergents. Use only water and, if necessary,
a mild detergent to clean the axial piston unit.

» Do not point a power washer at sensitive components, such as e.g. shaft seal
ring.

» Perform the prescribed maintenance work at the intervals specified in the
instruction manual (see chapter "9.3 Maintenance").

» Make certain that no lines, connections or components are disconnected
as long as the system is under pressure. Protect the system against being
energized.

» Dispose of the product and the hydraulic fluid in accordance with the currently
applicable national regulations in your country.

2.6 Operator's obligations

The operator of the Rexroth axial piston unit must provide personnel training on a
regular basis regarding the following subjects:

» Observation and use of the instruction manual and the legal regulations

* Intended use and operation of the axial piston unit

» Observation of the instructions from the factory security offices and of the work
instructions from the operator

Rexroth offers training support for special fields. You can find an overview of
the training contents on the Internet at:
htt p: // ww. boschr exr ot h. de/ di dacti c.
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3 Delivery contents

Fig. 1: Axial piston unit

Included in the delivery contents are:

+ Axial piston unit as per order confirmation

The following parts are also installed on delivery:

* Plastic plugs / threaded plugs (1).
» Check the delivery contents for completeness and transport damages.
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4 Product description

4.1 Performance description

The axial piston fixed pump generates a hydraulic fluid flow. It is designed for use
in commercial vehicles.

Refer to the data sheet and order confirmation for the technical data, operating
conditions and operating limits of the axial piston unit.

4.2 Device description

The A17FO/A17FNO is a fixed pump with axial tapered piston rotary group in
bent-axis design for hydrostatic drives in open circuits. Flow is proportional to
drive speed and displacement. For axial piston units with bent-axis design, the
pistons are arranged diagonally with respect to the drive shaft.

In an open circuit, the hydraulic fluid flows from the reservoir to the hydraulic
pump from where it is fed via a directional valve to the consumer, e.g. cylinder.
From the consumer, the hydraulic fluid flows back to the reservoir via the
directional valve.

4.2.1 Assembly of the axial piston unit

Fig. 2: Assembly of the A17FO/A17FNO Series 10

1 Drive shaft 4 Control plate
2 Piston 5 Pressure connection
3 Cylinder
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4.2.2 Functional description

Torque and a rotational speed are applied to the drive shaft (1) by an engine.
The drive shaft and cylinder (3) pick up and turn the piston (2). The cylinder then
glides on the control plate (4). With every revolution, the pistons execute one
stroke in the cylinder bores. During a revolution, each piston moves over the
bottom and top dead centers back to its initial position. Here, hydraulic fluid is
fed into and out through two control slots in the control plate according to the
displacement. On the suction side, hydraulic fluid flows into the enlarging piston
chamber. At the same time, on the high-pressure side the hydraulic fluid is
pushed out of the cylinder chamber into the hydraulic system by the pistons.
The drive direction of the axial piston fixed pump is defined via a pressure
connection screwed into the service line port (5) and can easily be changed
(see chapter "6.4.2 Direction of rotation and changing the direction of rotation").

Fig. 3: Circuit diagram A17FO/A17FNO Series 10
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The axial piston unit can be identified from the name plate. The following example
shows a A17FO name plate:

14\/ o Rexroth ©o)

DE - 89275 Elchingen
CNR: X1234567890Y

13\

~Typ: A17FO80/10MLWKOE81-10

12— MNR: RIOXXXXXXX__SC: X 2
g 2
- . i . - 4
10 ?—n XXXX mint P XXX KW Rotatlonrh XXQZQ\S\
N
9 o HINNDADIGNYE ~ -5
\ Made ir| Germany / 6
7
8
Fig. 4: A17FO name plate
1 Manufacturer 8 Barcode
2 Sample category (optional) 9 Speed
3 Internal plant designation 10 Production date
4 Specified area for test stamp 11 Serial number
5 Direction of rotation (viewed on 12 Material number of the
drive shaft) axial piston unit
- here: clockwise (as delivered) 13 Ordering code
6 Ground (optional) 14 Customer material number
7 Power
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5 Transport and storage

5.1 Transporting the axial piston unit

CAUTION! Risk of damage!
Striking or impulsive forces could damage the axial piston unit.
» Do not strike the drive shaft of the axial piston unit.
Do not set/place the axial piston unit on the drive shaft.

>
» Do not strike sensitive fittings (e.g. sensors or valves).
» Do not strike sealing surfaces (e.g. service line ports).

Axial piston units can be transported with a forklift truck or with a lifting device.

» Make certain that the forklift truck or lifting device has adequate lifting
capacity.

Dimensions and weights  Table 3: Dimensions and weights

Size A17FO 23 32 45 63 80 107
A17FNO 125
Ground kg 5.8 5.8 8.0 9.0 11.6 14.5 14.5
Width mm The dimensions vary with the unit type. The values
Height mm applicable for your axial piston unit can be found in the
installation drawing (request if necessary).
Depth mm

The weight specifications may vary depending on the unit type.

Carrying the axial piston unit  Axial piston units with a weight of up to 15 kg can be transported by hand if
necessary.

5.1.1 Transporting with lifting device

For transporting, the axial piston unit can be connected to a lifting device via a
ring screw or a lifting strap.

Transport with ring screw  The drive shaft can be used to transport the axial piston unit as long as only
outward (pulling) axial forces occur. Thus, you can suspend the axial piston unit
from the drive shaft.

» For all female threads, use a threaded plug from the same system of units and
of the correct size.

» To do this, screw a ring screw completely into the thread on the drive shaft.
The thread sizes is stated in the installation drawing.

» Make sure that each ring screw can bear the total weight of the axial piston
unit plus approx. 20%.
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You can hoist the axial piston unit as shown in Fig. 5 with the ring screw screwed
into the drive shaft.

S

Fig. 5: Fixing the ring screw

Transport with lifting strap > Place the lifting strap around the axial piston unit in such a way that it passes
over neither the attachment parts (e.g. valves) nor such that the axial piston
unit is hung from attachment parts (see Fig. 6).

WARNING! Risk of injury!

During transport with a lifting device, the axial piston unit can fall out of the lifting
strap and cause injuries.

» Use the widest possible lifting strap.
» Make sure that the axial piston unit is securely fixated with the lifting strap.

» Only guide the axial piston unit by hand for fine positioning and to avoid
oscillations.

» Never stand under or put you hands under suspended loads.

)

Fig. 6: Transport with lifting strap
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5.2 Storing the axial piston unit

» The storage areas must be free of corrosive materials and gasses.
» The storage areas must be dry.

+ Ideal storage temperature: +5 °C to +20 °C.

* Minimum storage temperature: -50 °C.

» Maximum storage temperature: +60 °C.

+ Avoid intense lights.

+ Do not stack axial piston units and store them shock-proof.

» Do not store the axial piston unit on sensitive attachment parts.

» For other storage conditions, see Table 4.

» Check the axial piston unit monthly to ensure proper storage.

The axial piston units are provided ex-works with corrosion protection packaging
(corrosion protection film).

The following table lists the maximum permissible storage times for an originally
packed axial piston unit as per data sheet RE 90312.
Table 4: Storage time with factory corrosion protection

Standard corrosion
protection

Long-term

Storage conditions N .
corrosion protection

Closed, dry room, uniform Maximum 12 months Maximum 24 months
temperature between +5 °C
and +20 °C. Undamaged
and closed corrosion

protection film.

The warranty is rendered void if the requirements and storage conditions are
not adhered to or after expiration of the maximum storage time (see Table 4).
Procedure after expiration of the maximum storage time:

1. Check the entire axial piston unit for damage and corrosion prior to
installation.

2. Check the axial piston unit for proper function and leaks during a test run.
3. If the storage time exceeds 24 months, both shaft seal rings must be replaced.

After expiry of the maximum storage time, we recommend that you have the
axial piston unit inspected by your responsible Rexroth Service partner.

In the event of questions regarding repair and spare parts, contact your
responsible Rexroth Service partner or the service department of the
manufacture's plant for the axial piston unit, see chapter "9.5 Spare parts" for
further information.
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After removal

i

Transport and storage

If a dismounted axial piston unit is to be stored, it must be preserved against
corrosion for the duration of the storage.

The following instructions only refer to axial piston units which are operated
with a mineral-oil based hydraulic fluid. Other hydraulic fluids require
preservation methods that are specifically designed for them. In such a case,
consult with Rexroth Service (see chapter "9.5 Spare parts" for address).

Rexroth recommends the following procedure:
1. Clean the axial piston unit, see chapter "9.1 Cleaning and care".

2. Completely empty the axial piston unit.

3. For storage time up to 12 months: Moisten the inside of the axial piston unit
with mineral oil and fill with approx. 100 ml mineral oil.
For storage time up to 24 months: Fill the axial piston unit with corrosion
protection medium VCI 329 (20 ml).
Filling is performed via port "R", see chapter "6.4 Installing the axial piston
unit", Fig. 13.

4. Seal all ports airproof.

5. Moisten the unpainted surfaces of the axial piston unit with mineral oil or a
suitable, easily removed corrosion protection agent, e.g. acid-free grease.

6. Package the axial piston unit airproof together with desiccant in corrosion
protection film.

7. Store the axial piston unit so that it is protected against jolts. See
"Requirement” in this chapter for further conditions.
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Installation

6 Installation

Prior to installation, the following documents must be available:

+ Installation drawing for axial piston unit (can be obtained from your responsible
contact person at Rexroth)

 Hydraulic circuit diagram for the axial piston unit (in the installation drawing)

 Hydraulic circuit diagram for the system (available from the system
manufacturer)

» Order confirmation (contains the data of the axial piston unit)

+ Data sheet for the axial piston unit (contains the technical data)

6.1 Unpacking

The axial piston unit is delivered in a corrosion protection film made of

polyethylene material (PE).

» Dispose of the packaging according to the environmental regulations of your

country.
CAUTION! Risk of parts falling out!

If the packaging is not opened correctly, parts may fall out and damage the parts
or even result in injury.

> Place the packaging on a flat and solid surface.
» Only open the packaging from the top.

6.2 Installation conditions

+ The installation location and position of the axial piston unit essentially
determine the procedures during installation and commissioning (such as when
filling and air bleeding the axial piston unit).

+ Correct filling and air bleeding is necessary to prevent damage to the axial
piston unit and to maintain correct function.

» Observe all data specified in the data sheet, e.g. temperature, viscosity, purity
of the hydraulic fluid and direction of rotation.

» Make sure that the axial piston unit is air bled and filled with hydraulic fluid
during commissioning and operation. This is also to be observed following
relatively long standstill periods as the axial piston unit may empty via the
hydraulic lines.

» To achieve favorable noise values, decouple all connecting lines from all
vibration-capable components (e.g. reservoir) using elastic elements.
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> Make certain that the suction line flows into the reservoir below the minimum
fluid level in all operational states. This will prevent air from being drawn in
and foam from being formed.

\\

Fig. 7: Suction pressure

1 Absolute pressure gauge
2 Standard pressure gauge

» Make sure that a minimum suction pressure of 0.8 bar absolute is present
at port "S" during operation and on cold starts in all installation positions and
installation locations for the axial piston pump, see Fig. 7. See data sheet for
additional values.

P The suction conditions improve with below-reservoir installation.

» Absolute cleanliness is required. The axial piston unit must be installed in a
clean condition. Dirt contamination in the hydraulic fluid can seriously impair
the function and service life of the axial piston unit.

Do not use any cotton waste or linty cloths for cleaning.

Use suitable liquid detergents to remove lubricants and other difficult-to-
remove contamination. Cleaning agents must not penetrate the hydraulic
system.

CAUTION! Risk of damage due to lack of lubrication!

..c Sufficient lubrication must be guaranteed to prevent damage to the axial piston
unit.

» During installation make sure that the case is fully filled with hydraulic fluid for
commissioning and operation (e.g. no air intrusion).

» Make sure that the suction line is always filled with hydraulic fluid during
commissioning and operation.




20/48

Installation

Bosch Rexroth AG

i

A17FO/A17FNO Series 10 | RE 91520-01-B/02.11

6.3 Installation position

The following installation positions are permissible. The shown piping layout
illustrates the basic layout.

The case drain chamber is internally connected to the suction chamber.
A separate case drain line from the case to the reservoir is not required.

6.3.1 Below-reservoir installation (standard)

Below-reservoir installation is when the axial piston unit is installed outside of the
reservoir below the minimum fluid level.

Recommended installation positions: 1 and 2.

ht min

l_z- o r ht min

hmin

hmin

Fig. 8: Below-reservoir installation with installation positions 1-2

R Air bleed port himin Minimum necessary immersion depth
(200 mm)
S Suction port Bmin Minimum necessary spacing from
suction port to reservoir base (100 mm)
Table 5: Below-reservoir installation
Installation position Air bleed Filling

1 R S
2 - S
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Above-reservoir installation is when the axial piston unit is installed above the
minimum fluid level of the reservoir.

CAUTION!

A

Risk of damage due to lack of lubrication!
Sufficient lubrication must be guaranteed to prevent damage to the axial piston

unit.

» When installing, make sure that the case is fully filled with hydraulic fluid for
commissioning and operation (e.g. no air intrusion).

» Check the hydraulic fluid level in the case interior regularly; if necessary,
recommission. With above-reservoir installation, the case interior may drain
after longer standstill periods via the service line (gap leakage). The bearings
are thus insufficiently lubricated for recommissioning.

» Make sure that the suction line is always filled with hydraulic fluid during
commissioning and operation.

Observe the maximum permissible suction height hg max = 800 mm. The
permissible suction height hg is derived from the total pressure loss.

|NE

hS max

ht min

hmin

2

hs max

ht min j_-_.g_

hrmin

Fig. 9: Above-reservoir installation with installation positions 3—4

L Filling / air bleeding ht min Minimum necessary immersion depth
(200 mm)

R Air bleed port hmin Minimum necessary spacing from suction
port to reservoir base (100 mm)

S Suction port hsmax Maximum permissible suction height
(800 mm)

Table 6: Above-reservoir installation

Installation position Air bleed Filling

3 R L

4 S S
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6.4 Installing the axial piston unit

DANGER!

Systems which are in operation pose a risk of injury!

Working on operating systems poses a danger to life and limb. The work steps
described in this chapter must only be performed on systems which are at a
standstill. Before beginning work:

» Ensure that the engine cannot be switched on.

» Ensure that all power-transmitting components and connections (electric,
pneumatic, hydraulic) are switched off according to the manufacturer’s
instructions and are secured against being switched on again. If possible,
remove the main fuse for the system.

» Ensure that the system is completely hydraulically relieved and depressurized.
Please follow the system manufacturer's instructions.

» Only qualified personnel (see chapter "2.3 Personnel qualifications") are
authorized to install the axial piston unit.

6.4.1 Preparation

1. Check the delivery contents for completeness and transport damages.

2. Compare the material number and designation (ordering code) with the details
in the order confirmation.

If the material number for the axial piston unit does not correspond to the one
in the order confirmation, contact Rexroth Service for clarification, see chapter
"9.5 Spare parts" for address.

3. Before installing, completely empty the axial piston unit to prevent mixing with
the hydraulic fluid used in the system.

4. Check the direction of rotation of the axial piston unit and make sure that this
corresponds to the direction of rotation of the power take-off.

6.4.2 Direction of rotation and changing the direction of rotation

The pressure connection is pre-installed upon delivery and must be tightened
with the torque stipulated for the appropriate thread size prior to installation.

CAUTION!

A

Risk of property damage!
Operating in the wrong direction of rotation can damage the axial piston unit.

» Before installing the pump, check the direction of rotation of the pump and of
the power take-off.

The direction of rotation of the axial piston unit is defined by means of a pressure
connection screwed into the service line port and can easily be changed.

By changing the pressure connection, the service line port and the suction port
are exchanged. As a result, the permissible drive direction is changed.
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Direction of rotation on delivery

Changing the direction of rotation

Installation

On delivery, the pressure connection (1) is pre-installed in the right-hand service
line port of the axial piston unit. The permissible drive direction of the pump
looking at the drive shaft: counter-clockwise. The power take-off turns clockwise.

» Tighten the pressure connection (1) with the torque stipulated for the
appropriate thread size, before you install the axial piston unit (for tightening
torques, see Table 7).

Fig. 10: Pressure connection on delivery — for clockwise rotation of the power take-off
(= pump rotates counter-clockwise)

1 Pressure connection 2 Suction port
(in right port)

For power take-offs with counter-clockwise rotation, the direction of rotation of the
axial piston unit must be changed.

» To change the direction of rotation of the axial piston unit, you must convert
the pressure connection (1) from the right port to the left port, see Fig. 11
(for tightening torques, see Table 7).

CAUTION!

A\

Risk of property damage!

If the pump drive shaft moves during conversion, the axial piston unit may be
damaged.

» After unscrewing the pressure connection, do not turn the drive shaft of the
pump!

Tightening torques

Fig. 11: Pressure connection after conversion — for counter-clockwise rotation of the
power take-off (= pump rotates clockwise)

1 Pressure connection 2 Suction port
(in left port)

The following tightening torques apply:
Table 7: Tightening torque Mp of the pressure connection

Size A17FO NG 23, 32 45, 63 80, 107
A17FNO NG 125

Tightening torque Mp Nm 145 270 525

Size WAF mm 36 41 50




24/48

Installation

Bosch Rexroth AG

A17FO/A17FNO Series 10 | RE 91520-01-B/02.11

6.4.3 Dimensions

The installation drawing contains the dimensions for all connections and ports on
the axial piston unit. Also observe the manuals provided by the manufacturers of
the other components when selecting the required tools.

6.4.4 General instructions

During installation (and disassembly) of the axial piston unit, observe the following
general instructions and handling instructions:

» When driving the input or output drive of an axial piston unit with the aid of a
cardan shaft, vibrations may occur which may result in leakages on the shaft
seal rings of the axial piston unit depending on the temperature and frequency.

» Fix the axial piston unit so that the expected forces and torques can be
transferred without any danger.

» The permissible axial loading of the drive shaft, the permissible torsional
vibration, the optimum direction of load force, as well as the limit speeds can
be found in the data sheet.

Radial forces on the drive shaft are not permissible.

CAUTION!

A

Risk of damage!
Striking or impulsive forces could damage the axial piston unit.
» Do not install the coupling hub onto the drive shaft of the axial piston unit by
striking it.
Do not set/place the axial piston unit on the drive shaft.
Do not strike sensitive fittings (e.g. sensors or valves).
Do not strike sealing surfaces (e.g. suction port or through drive).

How to install the axial piston unit depends on the connecting elements to the
drive side. The following descriptions explain the installation of the axial piston
unit:

+ with a clutch

* on a gearbox
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6.4.5 Installation with clutch

The installation procedure for the axial piston unit with a coupling is described in
detail in the following:

1. Install the specified coupling half onto the drive shaft of the axial piston unit
according to the instructions of the coupling manufacturer.

P The drive shaft of the axial piston unit is equipped with a threaded bore. Use
l this threaded bore to pull the coupling element onto the drive shaft. Refer to
the installation drawing for the dimensions of the threaded bore.

2. Make certain that the installation location is clean and free from dirt and
contaminants.

3. Clamp the coupling hub onto the drive shaft or ensure permanent lubrication
of the drive shaft. This prevents the formation of frictional corrosion and the
associated wear.

4. Transport the axial piston unit to the installation location.

5. Install the coupling onto the input according to the instructions of the coupling

manufacturer.
P The axial piston unit may not be bolted down until the coupling has been
l correctly installed.

6. Fix the axial piston unit at the installation location.

7. If necessary, details on the required tools and tightening torques for the fixing
screws are available from the machine or system manufacturer.

— For bell housing installation, check the coupling axial play through the bell
window according to the manufacturer's instructions.

- For flange installation, align the support for the axial piston unit with the
input.

8. When using flexible couplings, check that the input is free of resonance after
completing the installation.

6.4.6 Installation on a gearbox

The installation layout for the axial piston unit on a gearbox is described in detalil
in the following:

After installing on a gearbox, the axial piston unit is covered and is difficult to
access:

» Therefore, before installing, make sure that the centering spigot centers the
axial piston unit (observe tolerances) and that no impermissible axial or radial
forces act on the drive shaft of the axial piston unit (installation length).

» Protect the spline of the drive shaft from frictional corrosion by providing
permanent lubrication.
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6.4.7 Completing installation

1. Remove any mounted transport screws.

2. Remove the transport protection.
The axial piston unit was delivered with protective covers and plastic plugs or
threaded plugs. These must be removed before connecting. Use appropriate
tools.

3. Make certain that the sealing and functional surfaces are not damaged. If
sealing or functional surfaces are damaged, contact your responsible Rexroth
Service partner or the service department of the manufacture's plant for the
axial piston unit.

Ports which are intended for connecting lines are provided with plastic plugs or
threaded plugs, which serve as transport protection.

Fig. 12: Removing transport protection

1 Plastic plugs / threaded plugs
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6.4.8 Hydraulically connecting the axial piston unit

The machine or system manufacturer is responsible for dimensioning the lines.
The axial piston unit must be connected to the rest of the hydraulic system

in accordance with the hydraulic circuit diagram of the machine or system
manufacturer.

CAUTION!

A

Damage to the axial piston unit!

Hydraulic lines and hoses that are installed under mechanical stress generate
additional mechanical forces during operation, which will reduce the service life of
the axial piston unit and the entire machine or system.

» Install hydraulic lines and hoses without mechanical stress.

CAUTION!

A

Risk of damage!

Generally, a minimum permissible suction pressure at port "S" is specified for
axial piston pumps in all installation positions. If the pressure at port "S" drops
below the specified values, damage may occur which may lead to the axial piston
pump being damaged beyond repair.
» Make certain that the necessary suction pressure is not undercut.

This is influenced by:

— the piping (e.g. suction cross-section, pipe diameter, length of suction line)

— the position of the reservoir

— the viscosity of the hydraulic fluid

— if fitted, a filter cartridge or check valve in the suction line (regularly check
the level of soiling of the filter cartridge)

Only connect suitable hydraulic lines to the service and function ports.

CAUTION!

Wear and malfunctions

The cleanliness of the hydraulic fluid has a considerable impact on the cleanliness
and service life of the hydraulic system. Any contamination of the hydraulic fluid
will lead to wear and malfunctions. In particular, contaminants, such as welding
beads or metal cuttings in the hydraulic lines, may damage the axial piston unit.

» Absolute cleanliness is required.
» The axial piston unit must be installed in a clean condition.

» Make sure that all ports, hydraulic lines and add-on units (e.g. measuring
equipment) are clean.

Make certain that no contaminants enter when sealing the ports.
Make certain that no detergents enter the hydraulic system.

Do not use any cotton waste or linty cloths for cleaning.

Do not use hemp as a sealant under any circumstances.

vV v.Vvy
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Notes on routing the lines  Observe the following notes when routing the suction and pressure lines.

»

Make certain that the suction line (pipe or hose) is as short and straight as
possible.

The line cross section of the suction line is to be sized so that the minimum
permissible pressure at the suction port and the maximum permissible
pressure are not exceeded.

On the suction line, make sure that all junctions are air-tight and that the
pressure capability of all hoses meets specifications, including with respect to
the external air pressure.

With the pressure lines, make certain that the pipes, hoses and connecting
elements are approved for the operating pressure range.

The ports and fixing threads are designed for the maximum pressure specified
in the data sheet. The machine or system manufacturer must ensure that the
connecting elements and lines correspond to the specified application
conditions (pressure, flow, hydraulic fluid, temperature) with the necessary
safety factors.

Procedure To connect the axial piston unit to the hydraulic system:

1.

Connecting the line to the pressure >
connection

Remove the threaded plugs at the ports at which the connections are to be
made according to the hydraulic circuit diagram.

Only use clean hydraulic lines or rinse out the hydraulic system with a
flushing unit before commissioning. Follow the instructions of the flushing unit
manufacturer.

Connect the lines in accordance with the installation drawing and the machine
or system circuit diagram. Make sure that all ports are piped up or plugged
with suitable threaded plugs.

The installation drawing contains the dimensions for all connections and ports
on the axial piston unit. Also observe the manuals provided by the
manufacturers of the other hydraulic components when selecting the required
tools.

Make certain that the union nuts on the fittings and flanges are tightened
correctly (observe the manufacturer's tightening torques!). Mark all checked
fittings using e.g. a permanent marker.

Make certain that the pipes and hose lines and every combination of
connecting piece, coupling or connecting point with hoses or pipes have been
inspected by a technically qualified person for safe working condition.

If the tightening torque required for connecting the fittings used exceeds the
tightening torque of the pressure connection (see Table 7), the pressure
connection must be counterheld.

The maximum permissible tightening torque of the female thread (see Table 9)
must not be exceeded.
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Fig. 13: Port overview A17FO/A17FNO Series 10

Table 8: Ports A17FO/A17FNO Series 10

Designation Port for Standard Maximum State
pressure [bar]"
A Service line DIN ISO 228 3502 0
Fixing threads
S Suction DIN ISO 228 2 (0]
R Air bleed DIN 38523) 2 X4

) Short term pressure spikes may occur depending on the application. Keep this in mind when selecting
measuring equipment and fittings.

2)300 bar for size 125 (A17FNO).

3) The countersink may be deeper that specified in the standard.
4 Only open port "R" for filling and air bleeding.

O = Must be connected (plugged on delivery)

X = Plugged (in normal operation)

The following tightening torques apply:

» Female thread of the axial piston unit:
The maximum permissible tightening torque Mgmax are maximum values of the
female threads and must not be exceeded. For values, see the following table.

« Fittings:
Observe the manufacturer's instructions regarding the tightening torques of the
fittings used.

 Fixing screws:
For fixing screws with metric ISO thread according to DIN 13 or thread
according to ASME B1.1, we recommend checking the tightening torque
individually according to VDI 2230.

» Threaded plugs:
For the metallic threaded plugs supplied with the axial piston unit, the required
tightening torques of threaded plugs My apply. For values, see the following
table.

Table 9: Tightening torques of the female threads and threaded plugs

Ports :\:I:r):tlz:::; ?::?st;?ﬁe Required tightening torque | WAF hexagon socket for
Standard Thread size female threads Mayma of the threaded plugs My the threaded plugs
DIN 3852 M10 x 1 13 Nm 12 Nm 5 mm
DIN ISO 228 G1/2 200 Nm - -
G3/4 330 Nm - -
G1 480 Nm - -
G11/4 720 Nm - -
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The axial piston units are used in application areas with metric as well as with
Imperial systems of units.

Both the system of units as well as the size of female thread and threaded plug
(e.g. threaded plug) must match.

Due to the limited options for visually detecting differences, there is a risk of
mix-ups.

WARNING!

A

Risk of damage to persons and property!

If a threaded plug which is of a different measurement system and size with
respect to the female thread is pressurized, the threaded plug may loosen itself or
even be ejected from the hole in a projectile-like manner.

This can result in serious injury and damage to equipment. Hydraulic fluid can be
discharged from this leakage point.

» Use the drawings (installation drawing/data sheet) to determine the required
threaded plug for each fitting.

> Make certain that there are no mix-ups when installing fittings, fixing screws
and threaded plugs.

» For all female threads, use a threaded plug from the same system of units and
of the correct size.
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7 Commissioning

WARNING!

Danger while working in the danger zone of a machine or system!
It is not permissible to work in the danger zone of a machine or system.
» The machine or system may only be commissioned if safe working is ensured.

» Pay attention to and rectify potential danger sources before commissioning
the machine or system.

» Nobody may stand in the danger zone of the machine or system.

» The emergency stop button for the machine or system must be within the
operator's reach.

» Always follow the instructions of the machine or system manufacturer during
commissioning.

CAUTION! Risk of damage to persons and property!
Commissioning of the axial piston unit requires basic mechanical and hydraulic
knowledge.
» Only qualified personnel (see chapter "2.3 Personnel qualifications") are
authorized to commission the axial piston unit.
WARNING! Risk of toxication and injury!

A

Contact with hydraulic fluids may cause health damage
(e.g. eye injury, skin damage, toxication upon inhalation.

» Always check the lines for wear and damage before each commissioning.

» While performing these checks, wear safety gloves, safety glasses and
suitable working clothes.

» If hydraulic fluid should, nevertheless, come into contact with your eyes or
penetrate your skin, consult a doctor immediately.

»  When working with hydraulic fluids, strictly observe the safety instructions
provided by the hydraulic fluid manufacturer.

WARNING! Fire hazard!

Hydraulic fluid is easily flammable.

» Keep open flames and ignition sources away from the axial piston unit.
CAUTION! Missing seals and connections lead to noncompliance

A

with the protection class!
Fluids and contaminants may penetrate and damage the product beyond repair.
» Prior to installation, make sure that all seals and connectors are tight.
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7.1 First commissioning

CAUTION!

Risk of damage to the product!

Any contamination of the hydraulic fluid will lead to wear and malfunctions. In
particular, contaminants, such as welding beads or metal cuttings in the hydraulic
lines, may damage the axial piston unit.

» Ensure utmost cleanliness during commissioning.
» Make sure that no contaminants may penetrate when sealing the gauge ports.

CAUTION!

A

Risk of damage to the product!

If you commission the axial piston unit without hydraulic fluid or with insufficient
hydraulic fluid, the axial piston unit could be damaged immediately, possibly
beyond repair.

» When commissioning or recommissioning a machine or system, make sure

that the case interior and the suction and service lines of the axial piston unit
are filled with hydraulic fluid and remain filled during operation.

When commissioning the axial piston unit, observe the basic safety
instructions and intended use provided in chapter "2 General safety
instructions”.

» Connect the pressure gauge to the measurement points provided for operating
pressure, case pressure and suction pressure to allow the technical data to be
checked during initial operation.

7.1.1 Filling the axial piston unit

You will require an approved hydraulic fluid:

The machine or system manufacturer can provide you with exact details of the
hydraulic fluid. Details on minimum requirements for mineral-oil based hydraulic
fluids and environmentally acceptable hydraulic fluids for the axial piston unit are
available in the Rexroth publications RE 90220 and RE 90221, respectively.

To ensure the functional reliability of the axial piston unit, at least cleanliness
level 20/18/15 according to ISO 4406 is necessary for the hydraulic fluid. At very
high hydraulic fluid temperatures (+90 °C to maximum +115 °C), a cleanliness
level of at least 19/17/14 according to ISO 4406 is necessary. For permissible
temperatures, see the data sheet.

CAUTION!

A

Risk of damage due to lack of lubrication!

Sulfficient lubrication must be guaranteed to prevent damage to the axial piston
unit.

> Make sure that the case is fully filled with hydraulic fluid for commissioning
and operation (e.g. no air intrusion.

» Make sure that the suction line is always filled with hydraulic fluid during
commissioning and operation.

The axial piston unit should be filled with a filling unit (10 ym filter grade). The
axial piston unit must not be operated while it is being filled with the filing unit.
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CAUTION!

A

Danger of environmental contamination!

The discharge or spillage of hydraulic fluid while filling the axial piston unit can

lead to environmental pollution and contamination of the groundwater.

»  When filling and changing the hydraulic fluid, always place a drip tray under
the axial piston unit.

» Observe the information in the safety data sheet for the hydraulic fluid and the
specifications provided by the system manufacturer.

1. Fill and air bleed the axial piston unit via the appropriate ports, see chapter
"6.3 Installation position". The hydraulic lines of the system must also be filled.

2. Test the direction of rotation of the engine. To do this, rotate the engine briefly
at the lowest rotational speed (inching). Make sure that the direction of rotation
of the axial piston unit agrees with the direction of rotation of the power take-
off, e.g. PTO turns clockwise, direction of rotation of the pump drive, viewed
onto the drive shaft is counter-clockwise, see chapter "6.4.2 Direction of
rotation and changing direction".

3. Operate the axial piston pump at a lower speed (starter speed for internal
combustion engines or inching operation for electric motors) until the pump
system is completely filled and bled.

4. Make certain that all ports are either piped up or plugged according to the
general circuit diagram.

5. If a shut-off valve is used in the suction and/or case drain line, make sure that
the axial piston unit is not operated with the shut-off valves closed.

7.1.2 Testing the hydraulic fluid supply

The axial piston unit must always have a sufficient supply of hydraulic fluid.
For this reason, the supply of hydraulic fluid must be ensured at the start of the
commissioning process.

When you test the hydraulic fluid supply, constantly monitor the noise
development and check the hydraulic fluid level in the reservoir. If the axial piston
unit becomes louder (cavitation), this indicates that the axial piston unit is not
adequately supplied with hydraulic fluid.

Notes on troubleshooting can be found in chapter "14 Troubleshooting".
To test the hydraulic fluid supply:

1. Allow the engine to run at the lowest speed. The axial piston unit must be
operated without load. Pay attention to leakage and noise.

2. Increase the load and check whether the operating pressure rises as
expected.

3. Check the suction pressure at port "S" of the axial piston pump at nominal
speed and maximum flow. Refer to data sheet RE 91510 and RE 91520 for
the permissible value.
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7.1.3 Performing functional test

WARNING!

A

Risk of injury in case of incorrectly connected machine or system!
Any change of the connections will lead to malfunctions (e.g. lift instead of lower)
and thus represents a corresponding danger to persons and equipment.

» When connecting hydraulic components, observe the specified piping
according to the hydraulic circuit diagram of the machine or system
manufacturer.

Once you have tested the hydraulic fluid supply, you must perform a functional
test on the machine or system. The functional test should be performed according
to the instructions of the machine or system manufacturer.

The axial piston unit is checked for functional capability before delivery according
to the technical data. During commissioning, it must be ensured that the axial
piston unit was installed as intended in the machine or system.

» In particular, check whether the axial piston unit builds up pressure after the
engine is started and that the case pressure does not rise to an impermissible
level.

» If necessary, remove the pressure gauge and plug the ports so that they are
pressure-proof.

7.1.4 Performing flushing cycle

In order to remove foreign particles from the system, Rexroth recommends a
flushing cycle for the entire system.

The flushing cycle must be performed with an additional flushing unit. Follow
the instructions of the flushing unit's manufacturer for the exact procedure
during the flushing cycle. To avoid internal contamination, the axial piston unit
must not be included in the flushing cycle.

7.2 Recommissioning after standstill

Depending on the installation conditions and ambient conditions, changes may
occur in the system which make recommissioning necessary.

Among others, the following criteria may make recommissioning necessary:

+ Air in the hydraulic system

» Water in the hydraulic system

» Aged hydraulic fluid

+ Other contamination

» Before recommissioning, proceed as described in chapter
"7.1 First commissioning".
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7.3 Running-in phase

The bearings and sliding surfaces are subject to a running-in phase. The
increased friction at the start of the running-in phase results in increased heat
development which decreases with increasing operating hours. The volumetric
and mechanical-hydraulic efficiency increases as well through the conclusion of
the running-in phase of approx. 10 operating hours.

CAUTION!

Risk of damage by insufficient viscosity!

Increased temperature of the hydraulic fluid can cause the viscosity to move out
of the permissible range.

» Monitor the operating temperature during the running-in phase.

» Reduce the loading (pressure, rpm) of the axial piston unit if impermissible
operating temperatures and/or viscosities occur.

8 Operation

The product is a component which requires no settings or changes during
operation. For this reason, this chapter of the manual does not contain any
information on adjustment options. Use the product only within the performance
range provided in the technical data. The machine or system manufacturer is
responsible for the proper project planning of the hydraulic system and its control.
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9 Maintenance and repair

9.1 Cleaning and care

CAUTION! Damage to the surface caused by solvents and aggressive detergents!
Aggressive detergents may damage the seals on the axial piston unit and cause
them to age faster.

» Never use solvents or aggressive detergents.

CAUTION! Damage to the hydraulic system and the seals!

The water pressure of a power washer could damage the seals of the axial piston

unit.

» Do not point a power washer at sensitive components, such as e.g. shaft seal
ring.

For cleaning and care of the axial piston unit, observe the following:

» Plug all openings with suitable protective caps/devices.

» Check whether all seals and fittings on the connections are securely seated
to ensure that no moisture can penetrate into the axial piston unit during
cleaning.

» Use only water and, if necessary, a mild detergent to clean the axial piston
unit.

9.2 Inspection

In order to enable long and reliable operation of the axial piston unit, Rexroth
recommends testing the hydraulic system and axial piston unit on a regular basis
and documenting the following operating conditions:

Table 10: Inspection schedule
Task to be carried out Interval
Hydraulic system | Check level of hydraulic fluid in the reservoir. Daily

Check the operating temperature (comparable Weekly
load conditions) at the case drain port and in the

reservoir.
Perform a hydraulic fluid analysis Yearly or every
Viscosity, aging, contamination 2000 h
(which ever occurs
first)
Axial piston Check axial piston unit for leakage. Daily
unit Early detection of hydraulic fluid loss can help to

identify and eliminate faults on the machine or
system. For this reason, Rexroth recommends
that the axial piston unit and system always be
kept in a clean condition.

Check axial piston unit for noise development. Daily

Check fasteners for tight seating. Monthly
All fasteners have to be checked when the
system is switched off, non-pressurized and
cooled down.
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9.2.1 Checking the inspection hole

CAUTION!

A

Risk of property damage!

If hydraulic fluid leaks from the inspection hole, both the axial piston unit and the
power take-off may drain and be damaged.

» Check the inspection hole daily for leakage.

» Check the inspection hole (1) of the axial piston unit daily for leakage.

Fig. 14: Inspection hole

The inspection hole is protected against external contamination with a cover.
The cover must not be removed.

» If hydraulic fluid leaks from the inspection hole, at least one of the two shaft
seal rings is leaky. Both shaft seal rings of the axial piston unit must be
replaced.

In the event of questions regarding repair and spare parts, contact your
responsible Rexroth Service partner or the service department of the
manufacture's plant for the axial piston unit, see chapter "9.5 Spare parts" for
further information.

9.3 Maintenance

The axial piston unit is low maintenance when used as intended.

The service life of the axial piston unit is heavily dependent on the quality of the
hydraulic fluid. For this reason, we recommend changing the hydraulic fluid at
least once per year or every 2000 operating hours (which ever occurs first) or
having it analyzed by the hydraulic fluid manufacturer or a laboratory to determine
its suitability for further use.

The service life of the axial piston unit is limited by the service life of the bearings
fitted. The service life can be requested from the responsible Rexroth Service
partner, see "9.5 Spare parts" for address. Based on these details, a maintenance
period is to be determined by the system manufacturer for the replacement of the
bearings and included in the maintenance schedule of the hydraulic system.
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9.4 Repair

Rexroth offers a comprehensive range of services for the repair of Rexroth axial
piston units.

Repairs to the axial piston unit may only be performed by authorized, skilled and
instructed personnel.

» Only use genuine spare parts from Rexroth for repairing the Rexroth axial
piston units.

Tested and pre-installed original Rexroth assembly groups allow for successful
repair requiring only little time.

9.5 Spare parts

CAUTION!

Personal injury and property damage due to faulty spare parts!

Spare parts that do not meet the technical requirements specified by Rexroth may
cause personal injury or property damage.

» Use only original spare parts from Rexroth.

The spare parts lists for axial piston units are order specific. When ordering spare
parts, quote the material and serial number of the axial piston unit as well as the
material numbers of the spare parts.

Address all questions regarding spare parts to your responsible Rexroth Service
partner or the service department of the manufacture's plant for the axial piston
unit.

Bosch Rexroth AG
GlockeraustraBBe 4

89275 Elchingen, Germany

Tel. +49-7308-82-0

Fax +49-7308-72-74
service.elchingen@boschrexroth.de

For the addresses of foreign subsidiaries, please refer to
www. boschr exr ot h. conf addr esses
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10 Decommissioning

The axial piston unit is a component that does not require decommissioning. For
this reason, this chapter of the manual does not contain any information.

For details about how to remove or replace your axial piston unit, please refer to
chapter "11 Removal and replacement".

11 Removal and replacement

11.1 Required tools

Removal can be performed using standard tools. No special tools are necessary.

11.2 Preparing for removal

WARNING!

A

Risk of injuries due to remove under pressure and voltage!

If you do not switch off the pressure and power supply before removing the
product, you may get injured or the device or system components may be
damaged.

» Make certain that the relevant system components are not under pressure or
voltage.

1. Decommission the entire system as described in the overall manual for the
machine or system.

2. Protect the complete system against being energized.

3. Relieve the hydraulic system according to the instructions of the machine or
system manufacturer.

11.3 Removing the axial piston unit
Proceed as follows to remove the axial piston unit:
1. Make sure that the hydraulic system is non-pressurized.

2. Check whether the axial piston unit has cooled down far enough so that it can
be removed without danger.

3. For below-reservoir installation, before removing the axial piston unit from the
complete system, seal the connection to the reservoir or drain the reservoir.

4. Place a drip tray under the axial piston unit to collect any hydraulic fluid that
may escape.
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CAUTION!

Danger of environmental contamination!
The discharge or spillage of hydraulic fluid while removing the axial piston unit
can lead to environmental pollution and contamination of the groundwater.

»  When draining the hydraulic fluid, always place a drip tray under the axial
piston unit.

> Observe the information in the safety data sheet for the hydraulic fluid and the
specifications provided by the system manufacturer.

5. To do this, loosen the lines and collect the escaping hydraulic fluid in the drip
tray.

6. Remove the axial piston unit. Use a suitable lifting device.
7. Completely empty the axial piston unit.

8. Plug all openings.

11.4 Preparing the components for storage or further
use

» Proceed as described in section "5.2 Storing the axial piston unit".
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12 Disposal
Observe the following points when disposing of the axial piston unit:
1. Completely empty the axial piston unit.

2. Dispose of the hydraulic fluid according to the national regulations of your
country.

3. Remove the axial piston unit into its individual parts and properly recycle these
parts.

4. Separate parts by:

— Cast parts

— Steel

— Aluminum

— Non-ferrous metal
— Electronic waste
— Plastic

— Seals.

12.1 Environmental protection

Careless disposal of the axial piston unit, the hydraulic fluid and the packaging
material could lead to pollution of the environment.

» Therefore, dispose of the axial piston unit, the hydraulic fluid and the
packaging material in accordance with the currently applicable regulations in
your country.

» Dispose of residual hydraulic fluid in accordance with the applicable safety
data sheets for these hydraulic fluids.

13 Extension and conversion

Do not convert the axial piston unit. You are only authorized to change the
pressure connection on the service line ports according to the instructions in
chapter "6.4.2 Direction of rotation and changing the direction of rotation".

P The Rexroth warranty only applies to the delivered configuration. In case of
l extensions or conversions, the warranty will become void.
Exception: Converting the pressure connection
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14 Troubleshooting

The following table may assist you in troubleshooting. The table makes no claim
for completeness.

In practical use, problems which are not listed here may also occur.

14.1 How to proceed for troubleshooting

»

Always act systematically and targeted, even under pressure of time. Random
and imprudent removal and readjustment of settings could result in the
inability to ascertain the original error cause.

First obtain a general overview of how your product works in conjunction with
the entire system.
Try to determine whether the product worked properly in conjunction with the
entire system before the error occurred.
Try to determine any changes of the entire system in which the product is
integrated.
— Were there any changes to the product's application conditions or operating
range?
— Were there any changes or repair works on the complete system
(machine / system, electrics, control) or on the product? If yes, which?
— Has the hydraulic fluid been changed?
— Was the product or machine operated as intended?
— How did the malfunction appear?

» Try to get a clear idea of the error cause. Directly ask the (machine) operator.

If you cannot rectify the error, contact one of the contact addresses which can
be found under:
www. boschr exr ot h. conf addr esses.



RE 91520-01-B/02.11 | A17FO/A17FNO Series 10

14.2 Malfunction table

Table 11: Malfunction table - fixed pump

Malfunction

Unusual noises

Possible cause

Drive speed too high.
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Remedy

Machine or system manufacturer.

Wrong direction of rotation.

For how to convert the pressure connection, see
chapter "6.4.2 Direction of rotation and changing
the direction of rotation".

Insufficient suction conditions, e.g. air in the
suction line, insufficient diameter of the suction
line, viscosity of the hydraulic fluid too high,
suction height too high, suction pressure too
low, contaminants in the suction line.

Machine or system manufacturer (e.g. optimize
inlet conditions, use suitable hydraulic fluid).

Completely air bleed the axial piston unit, fill the
suction line with hydraulic fluid.

Remove contaminants from the suction line.

Improper fixing of the axial piston unit.

Check fixing of the axial piston unit according
to the specifications of the machine or system
manufacturer. Observe tightening torques.

Improper fixing of the attachment parts,
e.g. coupling and hydraulic lines.

Fix attachment parts according to the
information provided by the coupling or fitting
manufacturer.

Mechanical damage to the axial piston unit
(e.g. bearing damage).

Exchange axial piston unit, contact Rexroth
Service.

No or insufficient flow

Faulty mechanical drive (e.g. defective
coupling).

Machine or system manufacturer.

Drive speed too low.

Machine or system manufacturer.

Insufficient suction conditions, e.g. air in the
suction line, insufficient diameter of the suction
line, viscosity of the hydraulic fluid too high,
suction height too high, suction pressure too
low, contaminants in the suction line.

Machine or system manufacturer (e.g. optimize
inlet conditions, use suitable hydraulic fluid).

Completely air bleed the axial piston unit, fill the
suction line with hydraulic fluid.

Remove contaminants from the suction line.

Hydraulic fluid not in optimum viscosity range.

Use suitable hydraulic fluid (machine or system
manufacturer).

Wear of axial piston unit.

Exchange axial piston unit, contact Rexroth
Service.

Mechanical damage to the axial piston unit.

Exchange axial piston unit, contact Rexroth
Service.

No or insufficient pressure

Faulty mechanical drive (e.g. defective
coupling).

Machine or system manufacturer.

Drive power too low.

Machine or system manufacturer.

Insufficient suction conditions, e.g. air in the
suction line, insufficient diameter of the suction
line, viscosity of the hydraulic fluid too high,
suction height too high, suction pressure too
low, contaminants in the suction line.

Machine or system manufacturer
(e.g. optimize inlet conditions, use suitable
hydraulic fluid).

Completely air bleed the axial piston unit, fill the
suction line with hydraulic fluid.

Remove contaminants from the suction line.

Hydraulic fluid not in optimum viscosity range.

Use suitable hydraulic fluid (machine or system
manufacturer).

Wear of axial piston unit.

Exchange axial piston unit, contact Rexroth
Service.

Mechanical damage to the axial piston unit
(e.g. bearing damage).

Exchange axial piston unit, contact Rexroth
Service.

Output unit defective (e.g. hydraulic motor or
cylinder).

Machine or system manufacturer.
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Table 11: Malfunction table - fixed pump

Malfunction

Pressure/flow fluctuations

Possible cause

Axial piston unit not or insufficiently air bled.

Remedy

Completely air bleed axial piston unit.

Insufficient suction conditions, e.g. air in the
suction line, insufficient diameter of the suction
line, viscosity of the hydraulic fluid too high,
suction height too high, suction pressure too
low, contaminants in the suction line.

Machine or system manufacturer
(e.g. optimize inlet conditions, use suitable
hydraulic fluid).

Completely air bleed the axial piston unit, fill the
suction line with hydraulic fluid.

Remove contaminants from the suction line.

Excessive hydraulic fluid and case
temperature

Excessive inlet temperature at the axial piston
unit.

Machine or system manufacturer:
inspect system, e.g. malfunction of the cooler,
insufficient hydraulic fluid in the reservoir.

Wear of axial piston unit.

Exchange axial piston unit, contact Rexroth
Service.

Instability/vibrations

Setpoint value not stable.

Machine or system manufacturer.
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15 Technical data

The technical data of your axial piston unit can be found in
data sheet RE 91510 (A17FNO) and RE 91520 (A17FO).

The data sheet can be found on the internet at
www. boschr exr ot h. cont axi al - pi st on- punps
The technical data of your axial piston unit can be found in the order confirmation.

16 Appendix

16.1 Address directory

For the addresses of foreign subsidiaries, please refer to
www. boschr exr ot h. cont addr esses
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