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TRIBOLOGICAL  PROPERTIES  OF  MONOGLYCERIDES
PARAFFIN  OIL  SOLUTIONS
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Streszczenie

:� SUDF\� SU]HGVWDZLRQR� EDGDQLD� PR*OLZR�FL� ]DVWRVRZDQLD� UR]WZRUyZ
monoglicerydów w oleju parafinowym jako potencjalnych kompozycji
VPDURZ\FK��2FHQLDQ\PL�SDUDPHWUDPL�E\á�ZVSyáF]\QQLN� WDUFLD� L� ]X*\FLH
HOHPHQWyZ� SDU\� FLHUQHM�� %DGDQLD� SURZDG]RQR�Z� VNRMDU]HQLX�PDWHULDáo-
wym stal–stal. Do testów wytypowano monolaurynian gliceryny (GML),
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monostearynian gliceryny (GMS) i monooleinian gliceryny (GMO). Sto-
VRZDQR�UR]WZRU\�R�VW
*HQLX��������L������'R�EDGD��Z\NRU]\VWDQR�DSa-
rat 4-kulowy.

1D� SRGVWDZLH� X]\VNDQ\FK� Z\QLNyZ� VWZLHUG]RQR�� L*� ZSURZDG]HQLH
GR�ROHMX�SDUDILQRZHJR�PRQRJOLFHU\GyZ�VNXWHF]QH�]PQLHMV]D�ZVSyáF]\n-
QLN�WDUFLD�L�]X*\FLH�HOHPHQWyZ�SDU\�FLHUQHM��1DMNRU]\VWQLHMV]H�ZáD�FLZo-
�FL� Z\ND]\ZDá� PRQRROHLQLDQ� JOLFHU\Q\�� 6WZLHUG]RQR�� *H� ]ZL
NV]DQLD
VW
*HQLD�SRZRGXMH�]PQLHMV]DQLH�ZVSyáF]\QQLND�WDUFLD�L�]X*\FLD�

WPROWADZENIE

=DVDGQLF]��IXQNFM��VPDURZDQLD�MHVW�VNXWHF]QH�RGG]LHOHQLH�ZVSyáSUDFXM�-
F\FK� HOHPHQWyZ� SDU\� FLHUQHM�� =PQLHMV]D� VL
� Z� WHQ� VSRVyE� RSRU\� UXFKX
i�]X*\FLH� HOHPHQWyZ�Z
]áD� WDUFLD��3RPLPR�RGNU\FLD� L� VWRVRZDQLD�ZLHOX
Uy*Q\FK� PHGLyZ� VPDURZ\FK�� QDGDO� MHGQDN� SURZDG]RQH� V�� LQWHQV\ZQH
EDGDQLD�]PLHU]DM�FH�GR�RSUDFRZDQLD�QRZ\FK�JUXS�]ZL�]NyZ��NWyUH�Po-
Já\E\�E\ü�Z\NRU]\VW\ZDQH�MDNR�GRGDWNL�GR�VPDUyZ�R��FL�OH�RNUH�ORQ\FK
kierunkach zastosowania.

-HGQ\P�]H�VSRVREyZ�UHGXNFML�RSRUyZ�UXFKX�L�]X*\FLD� MHVW�ZSURZa-
G]HQLH�GR�Z
]áD�WDUFLD�VXEVWDQFML�VPDURZHM�]DZLHUDM�FHM�]ZL�]NL�DNW\ZQH
SRZLHU]FKQLRZR�� 7HJR� W\SX� GRGDWNL� Z\ND]XM�� GX*H� SRZLQRZDFWZR� GR
SRZLHU]FKQL�HOHPHQWyZ�SDU�FLHUQ\FK��3RQDGWR��]ZL�]NL�SRZLHU]FKQLRZR
F]\QQH�Z� RGSRZLHGQLFK� ZDUXQNDFK�PRJ�� Z\WZDU]Dü� Z� �URGNX� VPDUo-
Z\P� VWUXNWXU\� FLHNáRNU\VWDOLF]QH�� :H� ZF]H�QLHMV]\FK� SUDFDFK� DXWRU]\
VWZLHUG]LOL�GX*\�ZSá\Z�URG]DMX� WZRU]�FHM� VL
� VWUXNWXU\�FLHNáRNU\VWDOLFz-
QHM�QD�MHM�ZáD�FLZR�FL�WULERORJLF]QH� [L. 1–5].

'REyU� ]ZL�]NyZ� SRZLHU]FKQLRZR� F]\QQ\FK� L� ED]� VPDURZ\FK� XZ]�
JO
GQLD�DVSHNW\�HNRORJLF]QH��%DGDQLRP�SRGGDZDQH�V�� ]ZL�]NL�QLHV]No-
GOLZH� GOD� �URGRZLVND� QDWXUDOQHJR� ]DUyZQR� QD� HWDSLH� LFK� SURGXNFML� MDN
utylizacji.

-HGQ\P� ]� SU]\NáDGyZ� WHJR� W\SX� ]ZL�]NyZ� V�� PRQRHVWU\� NZDVyZ
WáXV]F]RZ\FK�L�JOLFHU\Q\��PRQRJOLFHU\G\���6WRVRZDQH�V��RQH�SRZV]HFh-
QLH� MDNR�HPXOJDWRU\�Z�SU]HP\�OH�VSR*\ZF]\P�±�QS��GR�Z\UREX�PDUJa-
U\Q��,QQ\P�SU]\NáDGHP�PR*H�E\ü�SU]HP\Vá�NRVPHW\F]Q\��JG]LH�]ZL�]NL
WHJR�W\SX�OXE�LFK�SRFKRGQH�RNV\HW\OHQRZDQH�VWRVRZDQH�V��MDNR�VNáDGQLNL
NRPSR]\FML�SU]H]QDF]RQ\FK�GR�SLHO
JQDFML�FLDáD��=ZL�]NL� WHJR�W\SX�VWo-
VRZDQH�MDNR�NRPSRQHQW\��URGNyZ�VPDURZ\FK�Z�Z
]áDFK�WDUFLD�PDV]\Q
SURGXNXM�F\FK�WH�DUW\NXá\�QLH�ZSá\ZDM��V]NRGOLZLH�QD�SURGXNW�NR�FRZ\�
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&HOHP�SUH]HQWRZDQHJR� HNVSHU\PHQWX� E\áD� RFHQD� ]GROQR�FL� REQL*a-
QLD�ZVSyáF]\QQLND�WDUFLD�L�]X*\FLD�SU]H]�UR]WZRU\�Uy*Q\FK�PRQRJOLFHUy-
dów w oleju parafinowym.

&=	�û��'2�:,$'&=/1$

Substancja smarowa

-DNR�VXEVWDQFML�VPDUQ\FK�X*\WR�����������Z\FK�UR]WZRUyZ�PRQRJOLFHUy-
dów (Rys. 1) w oleju parafinowym.
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5\V� �� :]yU PRQRHVWUX JOLFHU\Q\ L NZDVX WáXV]F]RZHJR �5�áD�FXFK DONilowy)
Fig. 1. Monoester of glycerol and fatty acid (R-alkyl chain)

-DNR�GRGDWNL� VWRVRZDQR� WU]\� URG]DMH� ]ZL�]NyZ��PRQRODXU\QLDQ� JOi-
ceryny (GML), monostearynian gliceryny (GMS) i monooleinian glicery-
Q\��*02���'R�EDGD��X*\WR�SURGXNWyZ�KDQGORZ\FK�ILUP\�&RJQLV��%D]

VWDQRZLá� ROHM� SDUDILQRZ\� R� QDVW
SXM�F\FK� SDUDPHWUDFK�� J
VWR�ü� ±� ����
g/cm3 (20 O&���OHSNR�ü�±�����P3DV�����OC).

Testy tribologiczne

'R� EDGD�� WULERORJLF]Q\FK�Z\NRU]\VWDQR� DSDUDW� F]WHURNXORZ\�Z\SURGu-
NRZDQ\� Z� ,QVW\WXFLH� 7HFKQRORJLL� (NVSORDWDFML� Z� 5DGRPLX� �XU]�G]HQLH
]JRGQH� ]� 31����&��������� :� FHOX� RFHQ\� ]GROQR�FL� REQL*DQLD� ZVSyá-
F]\QQLND� WDUFLD� L� ]DSRELHJDQLD� ]X*\FLX� SU]H]� SRV]F]HJyOQH� NRPSR]\FMH
VPDURZH� SU]HSURZDG]RQR� ���� VHNXQGRZH� WHVW\� SRG� VWDá\P� REFL�*HQLX
�����1��L�SU]\�VWDáHM�SU
GNR�FL�REURWRZHM�ZU]HFLRQD������USP��

:<1,.,��%$'$���,��'<6.86-$

:áD�FLZR�FL�VPDUQH�UR]WZRUyZ�PRQRJOLFHU\GyZ�Z�ROHMX�SDUDILQRZ\P�RFe-
QLDQR�QD�SRGVWDZLH�ZLHONR�FL�ZVSyáF]\QQLND� WDUFLD�Z�F]DVLH�����VHNXQGo-
ZHJR�WHVWX�RUD]�QD�SRGVWDZLH��UHGQLF\�VND]\�NXONL�SR�SURZDG]RQ\P�WH�FLH
WDUFLRZ\P��2WU]\PDQH�Z\QLNL�V��SU]HGVWDZLRQH�QD�Rys. 2–Rys. 4.
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Rys. 2. :VSyáF]\QQLN WDUFLD L �UHGQLFD VND]\ GOD UR]WZRUyZ *0/ Z ROHMX SDUDIi-
nowym

Fig. 2.  Friction coefficient and wear scar diameter for paraffin oil GML solutions.

Rys. 3. :VSyáF]\QQLN WDUFLD L �UHGQLFD VND]\ GOD UR]WZRUyZ *06 Z ROHMX SDUDIi-
nowym

Fig. 3. Friction coefficient and wear scar diameter for paraffin oil GMS solutions
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Rys. 4. :VSyáF]\QQLN WDUFLD L �UHGQLFD VND]\ GOD UR]WZRUyZ *02 Z ROHMX SDUa-
finowym

Fig. 4.  Friction coefficient and wear scar diameter for paraffin oil GMO solutions

'RGDWNRZR��Z\NRQDQR� WDN*H� WHVW\�GOD�F]\VWHJR�ROHMX�SDUDILQRZHJR�
:�W\P�SU]\SDGNX�ZVSyáF]\QQLN�WDUFLD�NV]WDáWRZDá�VL
�QD�SR]LRPLH������
D��UHGQLFD�VND]\�NXOHN�����PP�

$QDOL]XM�F�RWU]\PDQH�GDQH�PR*QD�]DREVHUZRZDü�� L*�ZSURZDG]HQLH
do oleju parafinowego monoglicerydów powoduje znaczne zmniejszenie
ZVSyáF]\QQLND�WDUFLD�L�]X*\FLD�HOHPHQWyZ�SDU\�FLHUQHM��1DMNRU]\VWQLHMV]H
ZáD�FLZR�FL�VSR�UyG�WHVWRZDQ\FK�NRPSR]\FML�Z\ND]\ZDá�UR]WZyU�PRQo-
oleinian gliceryny.

$QDOL]XM�F�ZSá\Z� VW
*HQLD� QD�PLHU]RQH� SDUDPHWU\� ]DREVHUZRZDQR�
*H� ND*GRUD]RZR� QDMZ\*V]\� ZVSyáF]\QQLN� WDUFLD� L� QDMZL
NV]H� ]X*\FLH
odnotowano dla roztworów 1%-wych. W przypadku roztworów monola-
urynLDQX�L�PRQRVWHDU\QLDQX�JOLFHU\Q\�]ZL
NV]HQLH�VW
*HQLD�GR����SRZo-
GRZDáR�REQL*HQLH�ZVSyáF]\QQLND�WDUFLD�RNRáR�GZXNURWQLH��:�SU]\SDGNX

UR]WZRUyZ�PRQRROHLQLDQ�JOLFH\Q\�]ZL
NV]DQLH�VW
*HQLD�QLH�SRZRGRZDáR
]QDF]QHJR�REQL*DQLD�ZVSyáF]\QQLND�WDUFLD�

=ZL
NV]HQLH�VW
*HQLD�UR]WZRUyZ�SRZRGXMH�WDN*H�QLHZLHONLH�]PQLHj-
V]HQLH��UHGQLF\�VND]\�NXOHN�
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$XWRU]\� VXJHUXM��� *H� ]PLDQ\�PLHU]RQ\FK� ZLHONR�FL� Z� IXQNFML� W\SX
GRGDWNX�L�MHJR�VW
*HQLD�VSRZRGRZDQH�V��Uy*Q\P�FKDUDNWHUHP�WZRU]�F\FK
VL
�VWUXNWXU�FLHNáRNU\VWDOLF]Q\FK�Z��URGNX�VPDURZ\P�

Praca wykonana w ramach projektu badawczego nr 4 T08C 001 23
finansowanego przez KBN.
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Summary

Possibilities of application of monoglycerides paraffin oil solutions as
lubricants were investigated. Friction coefficient and wear were as-
sessed. The tests were performed for steel – steel contact. Glyceryl
monolaurate (GML), glyceryl monostearate (GMS) and glyceryl
monooleate (GMO) of concentrations 1%, 4% and 10% were tested.
A four-ball machine was used for the tests.

On the basis of the results obtained it was concluded that intro-
duction of monoglycerides into the paraffin oil effectively reduced
the friction coefficient and wear. The most favorable results were
obtained for glyceryl monooleate. It was concluded that increasing of
concentration results in friction coefficient and wear decrease.
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