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73.1  Spectrometric Analysis

A technique for detecting and quantifying metallic elements in a used oil resulting from wear, contamination and addinves.
The ocil sample is energised to make each element emit or absorb a quantifiable amount of energy, which indicates the
element’s concentration in the oil. The results reflect the concentration of all dissolved memis (from additive packages) and
very fine particulate. This test is the backbone for all oil analysis laboratories today, as it provides information on machine
contamination and wear condition relatively quickly and accurately. Its major limitation is that its particle detection efficiency
1S pOOr [or particles 5 MICTons (Jm) N SiZe Of grealer. Parucles gredier than [0 fLm N O1a)0r Qiameier ae generally me resalt |
of abnormal wear modes, and these particles must be quantified in order 10 detect the onser of severe wear. Fine Wear Metals
are usually measured with an Atomic Emission Spectrometer, Rotary Disc Electrode (RDE) or Inductively Coupled
Plasma(ICP). The wavelength dispersive X-Ray fluorescence spectrometer process does not suffer this particle size limitation
to the same degree, and can often provide more realistic concentrations of elements present. The technique ¢an be used to some

advantage when quantification of debris in a filter or on a filtergram is required, and acid digeston of the debns capoured
would be inappropriate. The following Table 2 lists the most common sources of each element analysed by the spectrometer.
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2) |AXerE= 22| Atomic Emission Spectrometers (AES)
— ICP: SE 2B Z X[ EAH(HEEAEA))
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= 1 - 5 microns 100 ppm 73 ppm
1 - 11 microns 100 ppm 21 ppm
= 1 - 5 microns 100 ppm 38 ppm
1 - 11 microns 100 ppm 17 ppm
T2 1 - 5 microns 100 ppm 25 ppm
1 - 11 microns 100 ppm 7 ppm
2 =2 AME S0l 2061 S0z HAl &I =20, 1= s== &0l SE LK &E=Ch
olofl E—Io}04 A=2 As 2 ECl0I SF L ANER SUHA XSO (2R SUHE =410 2

ol AIZ&E) =0l 1IcP & X= 30132 =1ol= XSS s & == 8l
10% 50%

HELh ALID &2 2Z240(0 2diM ael2e2 SEE0

clits eHH

Note:

100%
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NZ2 AHS

=& tAl Spark OES(Graphite Electrode)

Upper Electrode: Regular Rod Graphite Electrode
Lower Electrode: Flat Graphite Electrode
Calibration Standard:

21 or 21+ K(50 &2 100PPM)

MA4(Ca 5000ppm, P,Mg,Zn:1,600ppm
Li:1,000PPM

Blank Oil

22X A2 233 A, F=IFE A Jf
EHAZXN=sE:0.1Tppm

A X2 XIAFOI A=SEAH: No Limitation
SHsdEA @27 )07, 087 Hdg2%,12lA
. Main Spectrometer Resolution: 0.1nm(FWHM)
10. S AIZH Al2Y 3=0| W

11, A2AIEE: 2ml

12. 221 Bd0l&8 ~2 AlgF: 2ml

13. Power Supply: 97-230VAC/50-60Hz,14Amps
14.. Xz=/2Hl: 32x27x22,36lbs(Large Model)
14x15x14,28Ibs(Small Model)
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1. Calibration Standard:
21 or 21+ K(50 =& 100PPM)
MA4(Ca 5000ppm, P,Mg,Zn:1,600ppm
Li:1,000PPM
Blank Oil
2. Flat Graphite Electrode( JH& 2,000& &H =

ol
[

)



Element ug/g (ppm) Commenta
&l 1.6
Fa 1384.1
cu 247.18
Cr 28.7
Fb 138.9
2n 31.7
31 T0.3
Ha 0.a
K 0.4
ca 0.0
1364.0
Zn 1964.4
Mg B.4
B 2610.2
Mo 0.4
i 0.a
Rg 0.a
Ti £.1
cd 0.0
Mn 23.3
v 0.4
Ea 0.4a
Li 0.4

Particle Contributicns

kAl Image: Flpe: 38§.2,

Cu Image:
Fe Image:

Fime: 93,7,
Fine: T0E. 4,

Coarse: EB0.3, Largest:
Coarse: 112.8, Largest:
Coarse: 986.4, Largeat:

59.3
134.8
1157.4
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