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This paper describes the results of analysis, syntheses and Roll Stability of various
Di-urea  greases. Di-urea greases were synthesized by reaction of
4.4'-Methylenebis(phenyl isocyanate) and various amines, such as cyclohexylamine,
octylamine, stearylamine and p-toluidine with base oil at 80-180 °C. The synthesized
di-urea greases were analyzed by FT-IR spectroscopy. The Roll Stability of

synthesized di-urea greases was evaluated.
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2. A%

2-1. Al

Di-urea 22lol& Aol A2 3F 44'-Methylene(phenyl isocyanate)®}
cyclohexylamine, octylamine, stearylamine, p-toluidine %< Aldrich Co.8}
ANeFEE AAglel ARt e FE87)F= 100 °C FHEVE 145-165 ¢St
o FfA N/HE AHEHAT

2-2. 717

S$HE 242 Koehler Instrument Co.8) model K-234 Viscosity bathe
¢} Cannon Fensky capillary A E=AE Algsldow AL Petrotest Co.9
Model 17-0081, £33 %%+ Petrotest Co.2] Model PNR 10& &89 &
A3k, Roll stability A1 @2 Yoon Eng. Co.2l Model MST 200& A&
e A, 100, 150 °CollA AAstdd. T 44 AE&¥ FT-IRE
Jasco Co.9] Model 6108 A}-&3+h

2-3. Di-Urea 280l A

1L ¥+g7]o} &87]%2 4,4'-Methylene(pheny! isocyanate)& 7}8tx 80
°C A2 714 ¥ 449 amined FFA Fol diF 10% AE HEF
FYsta 7tE mRkstEA 1-5A17 whgated AT HEEE F MA
3 A3 34 EE EHE dZM di~urea 2B ol2E AU

aglolxe 3EH FxE EA37] H3d A4Y agox=2iH
Soxhlet %78 A}£389 hexanel & ZFAE 2 F FT-IREZ ¥4
Eigii=y

2-4. Roll Stability A8 (ASTM D 1831)

ANEGH aglolae] £33t FEE ASTM D14039) w 233 A=
agolA 50 g AYUY Rl FnF HAA wHEH. Hddd NP4 E
& ZAHNA o] ¥ FZ4L 2t AA7 9 A™GE AR 99
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Penetration Change = P, - P;
where: P2 = final penetration reading

P; = initial penetration reading

3. A3 H uF

3-1. Di-urea g ol 34 A3

2 dFAM FA S Di-urea ZE]olAE tEd Zo] 4FFHY aeol2E
718 aeol22 FAsen T agolze FEH FxE E-1,
FT-IRE o 2¥-1°) #5383

E-1. §A4% 718 aglolae 28 2 ey Pz
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Cyclohexylureidodiphenytmethane (CUDM)

0 o
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nch,7—NH—C—NH©—CH2©—NH—C—NH——nCSH”

Octylureidodiphenylmethane (OUDM)

i i
nC13H37~NH—C—NH‘©—CH2—©—NH—C—NH—nC18H37

Stearylureidodiphenylmethane (SUDM)

i i -

Toluidylureidodiphenylmethane (TUDM)
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ag-1. ¥4 718 a8 ol29 FT-IR Spectra

§A % 28lo]29 FT-IRE 4329 3300 cm™ ¥29A %8 N-H 9
A7t Yehvdm, 1,630-1,640 cm oA ureido M A7 JEldE Aoz
urea 22 ol27F A HALE & F AT

3-2. #$A4 3% g e]29 Roll Stability 23}

Di-urea Zglol2 €79 FHo wet aol2Z2 N BAdo] ¢4
24 Jeidd, &, ¢d87]7} stearylely octyl® Zo] AHH &<
Y 5l AL v HHL PolA 1, ¢V} cyclohexyld Zo] A
5 AS AP FdFHezE & Y FEJ FoXe HYE HAG
£33 42717} toluidyl® Zo] WEHEA FS HAH & WA ASUAA
oluf 71AH A tha Fetd AF¥E Helxm U

gt 2 AFME Ay Fued S Besid mo o] 4%
urea Lglo|2& AE37] st gL} EFE urea LEo|2E A=xE
A, <277t E8E urealdol2E #AE7] Y8t cyclohexyl amine,
octyl amine, stearyl amine, toluidine€ FARE W3 AF|HAN 22 7F 9]
amine® (AEA), T 3FFY amined BAEA) Mz £ F MDI
(4,4’ -methylene(phenyl isocyanate))$} ¥-gAA L7117} EFE urea 18
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FAAF 248 A £ urea 1Y ol2E2 = CUDM-SUDM, CUDM-0OUDM,
SUDM-TUDMe®| &% € urea 18o]2& FFuI7t 90% : 10%2] €| &2F
B 10% : 90%9 vl &l o]27] 71X ¥ AF|EA §AANATG. EE 34
A EF urea 28 ol2FZE OUDM : SUDM : CUDMY H] &€& 50:40:10,
50:30:20, 50:20:30, 50:10:40¢} H¥]&=Z, SUDM : OUDM : CUDMS] H|&¢
50:40:10, 50:30:20, 50:20:30, 50:10:408) ¥]€&=2, CUDM : OUDM : SUDM¥]
B &2 50:40:10, 50:30:20, 50:20:30, 50:10:40¢] ®] &2 W3} A|7|HA A3}
At

T4 2498 A €Y urea 28 o2 roll stability Al8E& A&, 100, 150
ColX AAsde. 2 2% CUDM# SUDMel £8d 3¢, g 1¥-2
oA RiE wiel go] SUDMS #3Fe] F7igel we Fxrb AR HR e
4e Holgyt SUDMSE 3ol 40%ol4 oz F7etdEA E89 FE7}
FoA e d4e JehiY. E=d 2E& A29A 100, 150 CE &3 A
A Aoz v AF%E Uegde 2e ¢4 ARl =2b4 CUDM
7 SUDMS &9 Z$ 2 &% v)gol 601408 F ¢ F=7t 71 HA v
Buz 2% ¥sgld g FEHIAE 7MY HAEE ¢ £ AN

T3 CUDM3 OUDMel E£8¥ 7%, g 2¥-3914 Be uie} 2o
OUDMS®| #Fe] F71de] wet Fx7b Hal HA& 4ol Holtrt
OUDMS] #&Fo] 30% ol4de] HEAA A FEI7t FoF & ¢+ UAd. 9
£t SUDMeo|Y OUDMe|] 25 AHY xuFolnz gFo] Frige] et
ZoAEe Ao AN & Yu}.

SUDM# TUDMeo] &% 4%, 9 F A¢9 22 dAAZHez Fx
7} 29 TUDMY 3ol 20%A Fx7t /M4 HA vegs. =28 &
o] 7% 249 roll stability A1¥ SEE 4294 100 °CE € Afdx
F= 37t Ae ¥t gAd.
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Roll Stability (SUDM : TUDM)
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28-4. SUDM:TUDM &% urea 18¢]29) Roll Stability 23

Cyclohexyl amine, octyl amine, stearyl amine® Z}ZF 443 ¥ &2
gald 3HEA EF urea 2FO)2E FAET F olEY roll stabilityE
o 2HEASY FYF 2He2 AFsHHT. A WAE OUDME 50%=
A3t SUDM¥ CUDMS 8]&8 40:10, 30:20, 20:30, 10:402 W3 Al
3 g 2¥-54A B wiel Zo] CUDMY #Fe] F7tgel wet o]zt
axe AL 234 FE7 HAA Hz CUDMS o] 40%=2 F7tst
AN FZ7 4 FolAEe AFS Holx Y

= 2 SUDME 50%2 ZAAZI OUDM CUDMS H] &8 40:10,
30:20, 20:30, 10:402 WA A g aP-69A4 BE uig o
CUDMY| #3Fo] 10914 40%Z2 F71%el met Frr7t 284 HA=S 3%
& JEiith. 2812 roll stability NEBFNE 2 AYE Bolx jlowH
FEWsgte] Z& CUDMS #Feo] F7Hgel wat HA Yetxoh ke
roll stability AlE&X7F 100 °Cl AS CUDMS® kol 40%A AS #A
7] F27} FoXE A4 ZANY ol LA ATFo] XFHd ¥
3 detAdAol ¥y WEoez g + g,

olzlgte 2 CUDME 50%E %FAI7|2 OUDM3 CUDMS| H&2
40:10, 30:20, 20:30, 10:402 ¥3AIZ A ohF I2Y-79A BE uis}h ol
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Roll Stability (SUDM:QUDM:CUDM)
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