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I 2R e R Lubrizol X il /i £ S Bl BRIEEAS(Ca sulfonate
Grease)# ik i - riﬁ B 2 AT U R (T (400TBN) fififksslp = = mifn -
A2~ 3] R AR5 TN T AR AR T o [ 5R 3:
e I O P R R R R - pTRE S 5 /wmf
SRR A R S G GH;[& S AH DL R [?BF' fire] > s |
FHF oy  H R TR (1) S Ca sul fonate™ A [l #HHAEI1 ;205
uiﬁif[ (2) . IEE190~195F » > ERd2~37] Eﬁ (3) FBPTYRS o (4) FES

= 250~275F4 (& ZERAV-I[I(5) g F ELF@EI%‘%%%W@ME@

o g SR UTIA6 T o R B0 R s
Calcium Sulfonate Process = 15:0':]
4 275
s P ENAETA SRR 1 =38
— P60 = 293 | P
) 4 200
4 175
bR RIPIRS 4 150
4 122
j;ll)\suli"or";_l;eJE 4 100
4 75
r T T T T T T T T S0
0 100 200 200 400 500 &00 700 S00 Q00
Minutes
q«gﬁlg . E,{ﬁ?ﬁ,@%@lﬁgg[ﬁ%'
#\ST&N Bl BlEs BlEs
es
+ 245% 325N + 30% 600N + 35% Bright stock
0217 (PO, 10/mm) 247 275 266
02509 {Timken load, Ibs) 65 70 70
02596 {Four-Ball EP, Weld kg) 400 400 400
02266 (Four-Ball Wear, mm) 0.27 0.31 0.30
D2265 (Dropping Point” C) >316 >316 >316
01743 (Rust, distilled water) pass pass fail, tr
01264 (Wash out, %) 33 18 13
D4049 (Spray off, %) 244 81 142
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P AT = F USSR pIARDHEIAT €1 B [P HFASTM D049 ~ 12643885 -
B 1 LZ2002DF5LZ2006 f i 1) RIS, v T ot = 47 - 2 i
LZ2006{19% 1! FLZ2002DRI (% -

& i €78 IPour point ‘C KV @ 100 & 40 °C|fu=|H="
(R B
D00GE 5 550 & 6000 st [
AR AT
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Lubrizol 2002

Lubrizol 2002D

Lubrizol 2006E

B =~ LZ2002 {1 il 7t B4 [
172002 [.72002D [.Z2006E
[inf =1 -+ -+ L+
R R 0 -+ ettt
(ST 1 -+ ot [+
Bl 0.225% 5% 3%

5 - L2202 ghif ™ 1 =




FPH > LZ2002 (5113 il = 1 14 P

Li basel Jf [ k
Grease formula grease [.72002D [LZ2006E
Lithium base grease, % by weight 85 85 85
Grading oil, % by weight 15 10 12
Lubrizol® 2002D, % by weight 5
Lubrizol® 2006E, % by weight 3
Total 100 100 100
ASTM D217 PO 268 270 274
P60 271 273 278
P10k 281 273 285
P100k 286 278 298
ASTM D4693  low temp torque (-40°C,max)|{l1.0Nm 13.8Nm  |11.2Nm
ASTM D4049  spray-off 58.9% 21.9% 24.1%
ASTM D1264  washout 0. 1% 4. 5% 2. 9%
LT-37Mobility(Petro-Lubricant) gm/min.
0°F 7.2 3.6 6
20°F 51.6 31.8 34.2
40°F 199.2 118.8 136.2
60°F 649.2 343.2 409.2
T1°F 869.4 522.6 586.2




70.00%
60.00%
50.00%
40.00%
30.00%
20.00%

10.00%
0.00% - , N |

Li base grease Li base grease + 5% Li base grease + 3%
Lubrizol(R) 2002D  Lubrizol(R) 2006E

[OJASTM D4049 spray-off BASTM D1264 washout
D1 ~ i SRR B F

PRI PRFLT- 376§ SRR IER s T e ™
LZ2002DAYLZ2006*" ﬁ[ﬁ il fi—‘mﬁgl’sr% USRI ?ﬁ’qﬁﬁgiﬁ e

LT-37, Grease Mobility Test

1000

100 +

—e&—lithium base grease

—=&— |ithium base grease, post
treated with 3% 2006E

—a— lithium base grease, post
treated with 5% 2002D

Grams per minute flow

0 10 20 30 40 50 60 70 80 90
degrees F

[~ LT-37 ] fo ekt 1
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RGHR {=B0RE > R LI PR (TP = IR S s (Top a2 8 & s
s ﬁ'JF;};ffg[E [ L S NIRRT . 2 Sl I (2
HRUH - BESRCHE R~ PR R “ﬂ’&%?ﬁ (KR 25 DR
FIZT PR B 2 O O Rl SIS o T T A SRR B
Fi I AAfIRR - RS DROIRE - Lz lsEIPRE - I TR S
(LZ5280GR) » JHEIIE™ [l ~ H g e Frii e ikt ™ TR0 AHE 1R -

[ LZ5280GR Y #

LiOH % 36.3%
KV@100°C 43.6 ¢St
KV@40°C 401.1 ¢St
Flash Point C 164

TBN 362
Specific Gravity 1.034
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F T~ LZ5280GRY 1%

-8~ LiQH monohydrate —4-Lubrizol 5280GR \ Temp (F)
’0\ Add Add 1 400
\ cooling oil r_.\Yooling ail
/ / 1 350
Add §280GR \ / \
or LIOHHO slurry | i 1300
/ Heat and mix
Add 1 250
acids /
\ 200
Remove HO
150
Stir, increase temp
100
./ Charye il
I T T T T T 50
0 60 120 180 240 300 360
Process Time (Minutes)
B Li Grease [conventiona®—Li Grease (LI5280GR) Temp ('F:l
r— Add e add 4 400
J '-.I ceoling <il cooling oil
. 1 350
Add LZ5280GR J
or LiCGH#D slurry Heat and mix * & 4 300
Add [ | 1 250
12-HS8 ',///‘ '
\\ / 1{ 200
/ 'ﬂ:le HD
! 150
| Stir, mcrease temp
/ 4 100
i Charge oil
r T T - r r a0
0 60 120 180 240 300 360

Process Time finutes)

=~ LZ5280GR™> ’E%Eﬁ ESHE Fﬁ% [ i
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F s SHASWRIP - [
TR WAAE | MAEAR | MAAE | WAEE | e
1 iﬁgﬁ 500+ 500+ 500+ 380-47 500+
2. W’Efﬂﬂ 350 350 350 275 350+
3. FE FEE | MEER | EEE B EE
LEECE | BEEE | ZFE | BEFE | Z2E | GER
SPEE | BEm | WAL R | MEER | BEE &
6. WL | WEEE | EEmE | GEE % BT
TAEEE | BEER | EEE | GER | FEE | EEE
3.1 THER | TR | pRR | R | T
O HVERE | EESE RSP | RESE | EoR R | e
e |
0. TH | F e | R K | K | R |
R R 5 S QUES

ARllas e =2 tigk ’?Eﬁ\%“ Fﬁfﬁl%”“ : f““l‘i’f'Fj:ﬁ@F?EFF = BRI EL o i A
[l fik A s AR A »Ja;tfggj o T e T RS T AU E Fﬁ#,ﬁﬁf@i%&alcium
Sulphonate) » H P~ [ PEf- AP £ sy I iR - RLif 4 5 ﬁi’?ﬁﬂ@

Ak Fﬁ#l °

o s j&;ﬁmyﬁ'qﬁsﬁ@ﬁﬂ(%)

?ﬁ’%:ﬂfﬁ 1987 1992 | 1996 | 2001 | 2004

gt
fEA 0.56 0.1 0.15 [0.27 10.27
’Fﬁﬁ 5.46 7.28 110.19 |8.45 19.31
A E! 6.02 7.39 [10.34 |8.72 |9.58

5l
f’ff‘ 5.39 3.47 |1.99 ]2.35 1.21
= 4.55 3.61 |2.17 1.67 1.31
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ke i - 271 [3.98
HIf 3.01 1.74 |28 [0.16 |0.13
SHE 12.95 |8.81 |6.97 [6.89 [6.62
sk 49.92  |47.04|43.17 |39.65 |35.18
W 11.06 | 17.83]22.24 |31.01 |33.32
U 60.98 | 64.87|65.40 | 70.65 |68.50
41 3.27 2.43 [1.03 [0.41 [0.33
4 & g 0.26 | 0.44
PU 5.19 6.27 [6.84 |6.14 |6.39
R 5.97 7.85 [6.76 |5.58 |5.39
HALZRL 5 | 5.96 2.39 [2.66 |1.08 |2.74

Tk 100 100|100 [100 | 100

EL T SRR BRSS9 (i Bl po 70%’Ei%7ﬁ&fi%‘ﬁﬂ/ﬁbﬂ LG BT
I ETRE S CGApLR D) SRR E 2 R S
s Fﬁ (i 100070 7% 5 Hb G LS F&%J?FWF,EJIJ]#‘H& 13% > figifAi5(Calcium
Sulphonate) (FflIx7 19 ﬁzf G FIELTE 2001 = 3 RN |2 [Ji,é*ﬁF,_

IR
C RIS 0 S PR OB B U T
F ERIY R R R R R - (R - BRI
I S FBE (55 T SN I % e (S
FLp SRR VR R G DO I - AT
U BT e B TR VR Wﬂw@@
RS ST 1 DD T R R B R R
?@ﬁﬂwﬁﬂ@*@W%w@ﬁﬁ%ﬁ%ﬁ?ﬁ%%@ﬁ%@%%ﬁﬁ
AR PR ARG 2 TSRS B o [Pl © E
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1. “Grease Making Chemistry” ,Jack B. Boylan,Glen Brunette,Kartrina

Labude---..etc. ,NLGI Advanced Grease Course,June 12,2007.
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2. “CalciumSulfonate Grease” ,NLGI Advanced Grease Course,June 12,2007.

3. “Polyurea Grease” ,NLGI Advanced Grease Course,June 12,2007.
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