2002

STLE

91
91

18
16

27



2002 STLE

2002 STLE

Oronite



2002 STLE



Oronite

91/5/18
91/5/19

91/5/23
91/5/24

91/5/25
91/5/26

91/5/27

2002

STLE

2002

2002

STLE

91 5

STLE

18

2002

Oronite

STLE
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Oronite

2002
STLE
2002 STLE
1
47%
28% 6% 8%
11%
CECL 33-A-A4 2T
OECD 301 6-ASTM D 5864-1S0 9429 Cco2 02
AFNOR method CO2
OECD 201 203 OECD
207 208 1SO 10712 OECD
401 404 405 406
1

WKG WKG 3
WKG 2 WKG 1



DAB WKG1 <5% aromatics WKG 1
>50p aromatics WKG 2 WKG 3
not water miscible  WKG 2
water miscible  WKG 3 polyakylenglycols WKG 1 natural
esters synthetic esters

polyglycols PEG
600-800 PEG >90%
in 21 days

mono esters  esters
of dibasic acids polyol esters complex esters  glycerine esters

VI
VI
CEC-L-33-A-94
polyethyleneglycols
PAO CEC
80%

PEG



'blue angel’ 3
SP 1997 the Eco-labd for
hydraulic fluids VDMA
DIN
HTPG polyethylene glycols HETG
HEES HEPR PAO
polyglycol
DIN 51524 HLP
FZG DIN 51354 10
DIN 51389 <120mg <30mg
HLP
DIN 51587

polyglycol



DIN 51554

PAO |PIO |Diesters (Polyol
esters
VHVI

4 6 6 6 10 2
4 10 |8 8 6 4
VI 6 6 6 10 8 8
4 6 6 6 10 6
4 2 2 8 8 8
8 4 4 10 10 8
2 2 2 8 10 10
2 4 4 8 8 10




2 poor, 4 fair, 6 good, 8 very good, 10 excdlent

" blue angd’
WGK 3 80%
20% <1lmg/l
<100mg/l
VDMA HETG HEES
HETG22 |[HETG32 [HETG46 [|HETG®68
ISOVG22 (ISOVG32 (ISOVG46 (ISOVG6E8
@0 ,min |[300 420 780 1400
(cSt) 40 ,max [24.2 35.2 50.6 74.8
min |19.8 28.8 41.4 61.2
100 ,min |4.1 5.0 6.1 7.8
, 165 175 185 195
110 |20 20 20 20
72h,
%@40 , max
FZG, failure load, 10 10 10




min

, Mg, max 120 120 120 120
, Mg, max 30 30 30 30
HEES22 |HEES32 |HEES46 |HEESGS8
ISOVG22 (ISOVG32 [ISOVG46 |1SOVGES
@0 ,min [300 420 780 1400
(€St) 40 ,max [|24.2 35.2 50.6 74.8
min [19.8 28.8 414 61.2
100 min |4.1 5.0 6.1 7.8
: -21 -18 -15 -12
: 165 175 185 195
,110 |20 20 20 20
,72h,
%@40 , max
10 10 10

FZG, failure load,

min




, Mg, max 120 120 120

, Mg, max 30 30 30

120

55-70

loss |ubrication
circulation lubrication

polyglycol




AGMA (American Gear Manufacturers

Association) 20

(Hertz fatigue (pitting))
(scuffing)

elastohydrodynamic lubrication

<30m/min

<3m/min

(wear)



3 microm
2500h

scuffing
10h

Blok' s

150-300

Blok's
bulk flash bulk
flash

flash AGMA
2001-B88

10



SAE
SO

(AGMA)
SAE90 SAE 140

1SO

AGMA

(spl ash)

(pressure)

R&O EP SUS@100 |cSt@40 ISOVG
1 1EP 193-235 41.4-50.6 |46

2 2EP 284-347 61.2-70.8 |68

3 3EP 416-510 90-110 100

4 AEP 626-765 135-165 150

5 SEP 918-1122 198-242 220

1



6 6EP 1335-1632  |288-352 320
7 comp 7EP 1919-2346  |414-505 460
8comp 8EP 2837-3467  |612-748 680
8A comp 8A EP 4171-5098 [900-1000  [1000
AGMA (US Stedl Corp.)
API
GL-1 GL-2 GL-3 GL-4 GL-5
R&O
.ASTM D88 AGMA AGMA
, min. 90 90
ASTM D943, hr, min. 1500 (AGMA 1,2)
750 (AGMA 3/4)
500 (AGMA 5,6)
ASTM D2893, 10




%@100 , max.
, ASTM D665, pass (B A
. ASTM D130 #1/120 #1/100
75-10 75-10

ASTM D892, ml,max.

,ASTM D2711

0.5% (max.)-2.0ml
(max.)-30.0 (min.)

1.0% (max.)-2.0ml
(max.)-60 (min.)

ASTM D2782, Timken OK 60
load, b, min.
1
DIN 51-3%4 FZG, , min.
, 25 microm EP

13



14



Oronite

747,000MT 25% 23%
12% / / 40%
23% 20% 14%
P 6%

micro-pitting

15
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STLE

polyglycol
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