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1. Scope of Application

This standard shall be applied to ring analysis of Mineral Oil.

2. The meaning of words
The Ring analysis is the structural group analysis method using simple
physical and chemical properties of Mineral Ol
Figure 1 is a example of the structural group analysis.

At this point, (a) is a chemical combination that is analyzed, (b) is a resuit of the Theory of
Analysis.
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(b) % C,p,= 43.5 (= 'lzg X 100) C,o=10 Molecular formula CygH s,
% Cy = 26.1 (=--2—% X 100) Cy= 6 Molecular weight 307
% Cyp = 30_4(_-:-2-'-’3-><100) Co= T
% Cp= 69.6 (=33 X 100) Cp=16

Figure 1 Example of the structural group analysis

At this point, the meaning of symbols that are indicated to the Theory of Analysis Is
flowed.

R, : The number of a ring of aromatic that exists in the mean
molecule

Ry : The number of naphthalene that exists in the mean molecuie
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R The number of a ring of aromatic naphthalene that exists in the
mean molecule

% C,: Percentage (%) that divides the number of carbon in aromatic
into the number of the whole carbon

% Cy : Percentage (%) that divides the number of carbon in
naphthalene into the number of the whole carbon

% Cp: Percentage (%) that divides the number of carbon in paraffin into
the number of the whoie carbon

% Cr: Percentage (%) that divides the number of carbon in aromatic

and naphthalene into the number of the whole carbon

3. Summary of Test Method
The Ring analysis is one of the methods of Lubricating otl structural analyses that
analyzes structural group of lubricating oil(% Ca, % Cn, % Cr, % Cp, Ra, Rn, R7) prepared
formula or monograph from simple physical and chemical properties; a refractive index,

specific gravity, viscosity, molecular weight etc.

4. Test Equipment
(1) Refractometer
(2) Gravimeter

(3) Viscometer

5. ri-VGC Method (ASTM D 2140)

5.1 The portion of mater that needs to the ring analysis

20
(1) Refractive index (D)

(2) Specific gravity (d.*°, ds"°™°)
(3) Viscosity (mm®/ sec 100°F)
(4) S powder (wt%)

It is necessary to revise a computation when wt% exceeds 0.8%.

5.2 Scope of application
This method shall be applied to 200 ~ 600% molecular weight, and C, 0 ~ 50 Qll.
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5.3 Calculation of % Ca, % Cy, and % Ce
(1) Calculate a refractive index factor from a refractive index and specific gravity.

. -

r - nnz —— ——

2
(2) Calculate a viscosity VGC from a viscosity and viscosity limit.

G+0.0887—-0.77608g ( 10V —4 )
——-——————————————-"‘—‘—_—__'——“—_—

vee= 1.082 ~0.72 iy ( 10V —-4)

At this point G : specific gravity at 15.6 C

V : viscosity limit at 37.8°C (mm?/ sec)

(3) Calculate an intersecting point of ri and VGC, and % Ca, % Cn, and % Ce

(4) It is necessary to revise a computation when S content in oil exceeds 0.8%.

g
10 g K
AR
N X Fa
INYY MY Y 90
5 'ATRALE A A
Tl Y- Y WIN ¥ Avh
APV YA IV \' Y
IV YALYAIN/Y "8 80
AAE AT#. iV VAYA AL
VY EYAZVI MY VL
ol 2 & XN A S Y Y A Y\
30 &S & 7AAYAVATATAYAVAYAN,
AT & TAVAVANMY ANV VAVAYAY, 70
AVE N FlaVaAVAVATATAY VAV VAYLY s
AT S LAY A ATAY. AV, VaAYAY.
YY Y VA2 70 X 3 VA USRS AFN NN
4 0 LDV B EATA RN ATAY VALV, VAVAVAY,
DUV GRTAATAW AYAVAVAVAVY . VWP VALV
AV T R ATAYA U AV UYAYAVAY , VWV WA VLY,
AYVA"W . T RATAANL2AYAYATR VA", LA A A ATY N

LAVAAN. A\ A A AN
50 L0, XXXRAX X
‘ TV V..V 0 5 0

A/ A GA NV

6 ISR AN N/ Y

. v . P VaVAN

60

Vil O RMHTAYL AT Y V.V WV Y. 40
T W7 AT ATAY LS Y. P LY R ATY-4 .

TV W B eV T 1AV S Tar W VA AW YCA'S A

: ‘ava?. ALYV B TR ALE RuAV.'.YAYAR
10 / ‘,'1‘."?:?.,;‘; at AN s AR Y, D.CVLYAD N
- - - " 1halre Bv"av'a" %y "'ﬁ'ﬁ"1‘:’y"l' “h g w ? ""“‘ 30
l"J-'a'Ig: PGV VALY L TAY. P VA TAVL T A AT Y ﬁ-—"ﬂ’“’.“l"l
& 80A. A ¥ W LA VAL A BAFYAIYS & S A4 N YoV 4 %08 A
Fy AX" o i'n:i’.t'.-.f.t'.‘.__'q.ﬁ YA Y ¥ YA XY R e Yy X720 Wy )
80 ANEEAY VA XN VAR WA AL AR YA VA Y T FX-Y v X R\
.I&Fl.pa L A § AL X A VaVaCT. TS R AATITEA RS- W'\ ETS BB WY 20
N S A &Y A A VA TAL A A T WA AA AR FAZIANTA L PN D7TY Y YA D Y
AVAJICAY W & LYW CVL I IVAY D AT VW WD G AV AY VN ST A V' YA ‘A WFAWN
90 (LYY AYY LR NISNANRAL YA A LA T X £ LB €2 TN g e M
NFAA . WAAWAS X AN YN AATIVAL R YL CA A LY ,"WWE 2. Y ATAYLTAY O

VAN TR UAY S0 A AT T AWV VR SATTAYA L N AYIGRAGS AV A LR, L
N T4 SAA LA C AL VATAVC. I S A MY ™ P QCAY L O W\ TA Y. TAM ALY, 10

AL OIS AA AN S AR LRI L X P AT
1 " XA NS AAL A AL YT AT T X ) N4
100 XXX X, N ETAV G B AN LT ah VavS B A AT TS B vm:#;m

(YL N ENL AL TXEKYNYNNY TS B DN 730w P o8 ey XX SR X ST

10 20 30 40 50 60 70 80 90 100

% Cyn reduces to wt% S/ 0.288
% Cp adds towt% S /0.216
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