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 AG/BIBB 

BIBB
BIBB

BIBB

01 A 1

02 A 2

03 / - B 1.1

04 / B 1.2

05 B 2

06 B 3

07 C 1

08 C 1

09 D 1

10 D 3

11 D 2

12 E 1.2

13 E 1

14 E 3

15 - E 4

16 E 4

17 F 1

18 G 1

19 / G 2

20 G 3

21 H 1
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01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21

ZY 1.3 1 1 1 1 1 1 1 1 1 1

ZY 1.Load 1 1 1

DM 2.N 1 1 1 1 1

DW 3E
  C 1 1 1 1 1 1 1

DW 4E
 G 1 1

DW 10E
 J 1 1

DW 13E
 E 1 1 1 1 1 1 1 1 1 1

DS 2.1 1 1

DS 1.1 1 1 1

DZ 2.1 1 1

DD 1.1 1 1 2 1 2 2 2 2 2 1 2 2 1 1 1 1 1 1

DD 2 1

DF 1.2 1 1 1 1 1 1 1 1

DZ 2.2 1 1

DF 3 1 1 1 1

DD 6.E 1 1

DZ 3.2 1

DE 2 2

DZ 4.1 2 1 1 1 3 3 2 1 2 1 2 3 1 1 1 2 2

DZ 1.4
/ 1 3 3 4 3 3 3 4 3 4 1 3 3 3 1 2 3 3 3 4

DZ 25.1
/ 1 4 3 3 3 4 3 4 1 3 3 3 1 1 3 3 3 4
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ZY 1.3

ZY 1.Load

DM 2.N

DW 3E

 P - T A B DW 4E

 P A -B-T DW 10E

 P T A B DW 13E

1 bar
DS 2.1

DS 1.1

DZ 2.1

DD 1.1
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DD 2

-
DD 6E

DF 1.2

DZ 2.2

DF 3

DZ 3.2

DZ 1.4

DZ 25.1

VSK 1
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DZ 4.1

DZ 30

DE 2.2

1)

1)

1) DIN ISO 1219 
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•
RE 07008/02.05

•
AB 01-01.02

• /
RE 07100-B/10.04

• DS4- IX 
RE 00225-B/05.05
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DIN ISO 1219-1 

DIN ISO 1219 

DIN ISO 1219 
1

DIN ISO 1219 2
—— 

DIN ISO 1219-1

DIN ISO 1219-2

/
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p F

A

F A

= •

SI  Pascal - Blaise
Pascal

1 Pa 1 kg 1 N/       m2
2

 1 1 N

1 bar = 100,000 Pascal (105 Pa) 
1 bar = 10 N/cm2

 Dekapascal daPa 1  Dekapascal  
 0.1 mbar

100 Pa = 10 daPa = 1 haPa = 1 mbar
100,000 Pa = 0.1 MPa = 1 bar = 1,000 mbar
1.000.000 Pa = 1 MPa = 10 bar = 1 N/m2

•

m  s
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1.0 0 0 daN 7 5 0 cm
5 0 cm

= 15.0 0 0
2

2

7 5 0
5 0

1 0 0 0daN 15 15.000 daN

p
A1  A2 F

 1

2

 p 

φ

A 1 = 50 cm2

A 2 = 750 cm2

F1 = 1.000 daN
F2 = ?

 1 1 000 daN  1,000 kg  2
15 000 kg 15 

daN
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pK = 100 bar
= 2 : 1

bar
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/ l/min

l/min

cm

m  / s

s ,  mm

, cm
, m   /s

2A
v

 cm  /

Vg =  cm 3/
n = min -1

t
s

qV l/min

s mm

A cm 2

l/min

l/min

3
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 q  V 

 V  A  s V = A • s

 A •  s  V  q 

 s  t  v

 q A v qv = A • v.

 q / /
 A1  A2

q1 = q2

q1 = A1 • v1

q2 = A2 • v2

A1 • v1 = A2 • v2
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DIN 51 502 ISO 6743/4

ATF HA
HN

: UTTO, STOU

DIN 51 502, ISO 6743/4 ISO 6743/4 ISO/CD
12922 DIN 51 502

 - 

VDMA  24568, ISO 
6743/4 ISO15380

FDA, USDA NSF

DIN 51
524

ISO/DIS
11158 HSF H1 NSF H2

HL
HLP

HLPD
HVLP

HVLPD

HH
HL
HM
HR
HV
HS
HG

HFAE
HFAS
HFB
HFC

HFDR
HFDU

HETG
HEES
HEPR

HEPG

 PAO  PAO

 0 + P
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 DIN 51 502  ISO 6743/4
 L  H

DIN ISO-L

-- HH
-10  90 °C

HL HL
-10  90 °C

HLP HM
HL

-20  90 °C

-- HR
HL HL 

-35 120 °C

HVLP HV HM
-35 120 °C

-- HS
-35 120 °C

(HLPD) HG
HM 

-
-30 120 °C

HLPD --

HM /
DD DD EP/AW DD

  0 + P
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DIN 51 502  DIN EN ISO
 6743/4  2002 4

HFA-E
/

 < 20 %
300 bar 

HFA-S
- 

 < 20 %
 - < 160 bar 

5  < 55 °C

HFB  60 % 5  60 °C

HFC  > 35 % -20  60 °C

HFD-R -20 150 °C

10  70 °C

HFD-U -35  90 °C

 VDMA 24568 
 ISO 15380

HEPG
-30  < 90 °C

HETG
-20  70 °C

HEES
-35  90 °C

HEPR α-

-35  < 80 °C
  0 + P
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m

2 /s

 °C

ISO

*

*

*

SAE SAEISO - VG
(DIN 51519)
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J1 0.5 8 m
J2 100 450 m
J3 20 80 m

J1 0.5 5 m
J2 0.5 5 m

J1 0.5 5 m
J2 5 20 m
J3 30 40 m

J1 5 40 m
J2 0.5 1 m
J3 20 40 m
J4 1 25 m

J1 5 25 m
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1
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2

1
3

 CETOP RP70

DIN 24557 
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3 5 μm

-

-

-

5 20 μm

-

-

-

  >  20 μm

-

-

-

-
( 3  5 100)

-

-

-

-

( 5 20 100)

-

-

-

( X 100)

X  = μm
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 NAS 1638  DIN ISO 4406

 NAS 1638 

14  5 
100 ml 

 NAS 1638
100 ml 

μm

5 - 15 15 - 25 25 - 50 50 - 100 > 100

00 125 22 4 1 0

0 250 44 8 2 0

1 500 89 16 3 1

2 1000 178 32 6 1

3 2000 356 63 11 2

4 4000 712 126 22 4

5 8000 1425 253 45 8

6 16000 2850 506 90 16

7 32000 5700 1012 180 32

8 64000 11400 2025 360 64

9 128000 22800 4050 720 128

10 256000 45600 8100 1440 256

11 512000 91200 16200 2880 512

12 1024000 182400 32400 5760 1024
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 ISO DIS 4406 

        2500000           > 28

1300000         2500000              28

          640000 1300000              27

          320000           640000              26

160000           320000              25

            80000 160000              24

            40000             80000              23

            20000             40000              22

10000             20000              21

              5000 10000              20

              2500               5000 19

1300               2500 18

                640 1300 17

                320                 640 16

160                 320 15

                  80 160 14

                  40                   80 13

                  20                   40 12

10                   20 11

                    5 10 10

                       2.5                     5                9

1.3                        2.5                8

                         0.64 1.3                7

                         0.32                          0.64                6

                         0.16                          0.32                5

                         0.08                          0.16                4

                         0.04                          0.08                3

                         0.02                          0.04                2

                         0.01                          0.02 1

                         0.00                          0.01                0
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•   qV = 20 /

•  p = 80 bar

• qV 3 - 5 
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 01. 2  

01

9.0

6.0

 2.0 

1.0

 3.0 

 5.0 

8.0

4.0 7.0

10.0

 01
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1.0 1 100 /

2.0 1 PV7-1X/16-30...

3.0 1 FSK

4.0 1 4 KW/1450 /

5.0 1

6.0 1 S6-1X/...

7.0 1 RF 060...

8.0 1

9.0 1  1/4 

10.0 1

  01.1    01. 2  

 9.0 10.0

01

 01
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01

 01
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qV = l/min
Vg = cm
n =

=  %

 01.3

01.3

/

v =

s =  m

t =  s

F =  N
p =  bar
A = mm2

AP
AA

PM = kW
p =  bar
qV =

,P =  %

/

 = •

v

F

01

 01

3

l/min
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•
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NAS  9  ß10 ≥100 ISO 4406 c

20/18/15

•  ß 

•

•

•

•

•  Δp Δp  - 1 bar

 = 0.4 bar

•  - 

•  -  - /

•

01

 01
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qV = / /

/  1 500 /

/

p bar
qV  l/min

3 kW 4 kW 5.5 kW 7.5 kW 

 =  •  5

 04

-

01

 01

l/min

kW
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